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Dear Colleagues, 

On behalf of the European Association of Nuclear Medicine, it is my great honour to invite you to the 35th Annual EANM Congress. The event 
will finally be held in person from October 15-19, 2022, in Barcelona, Spain. After two years of virtual events, we are now incredibly happy 
to be hosting the Congress in its usual and much missed onsite format.

The last two years have been challenging for the entire world due to the pandemic. This has been especially true for those who work 
in healthcare, as we all do. Nevertheless, nuclear medicine has experienced incredible growth, both in diagnostic imaging and therapy. 
We have seen exciting innovations in every area of our specialist field: new whole-body PET tomographs are now being used clinically, 
PSMA tracers have been incorporated into clinical guidelines and excellent trials of theranostic radiopharmaceuticals were presented 
and published. Furthermore, many other new radiopharmaceuticals, which facilitate the study and treatment of new targets, are being 
introduced, with more and more protocols addressing unmet clinical needs and new applications. This success remains related to that very 
peculiar characteristic of our specialist field, namely its functional approach to medicine, and we really feel the need to celebrate all such 
achievements and innovations with a real congress as we used to do.

We proudly celebrated the status of the EANM Congress as the world’s leading meeting for nuclear medicine when we reached almost 7000 
participants in 2019. The high early registration numbers for 2022 prove that the ‘in-person’ Congress was missed very much and that the 
opportunities to interact and network were not comparable online. So, take the chance to meet your colleagues around the world as well 
as our industry partners. The exhibition is sold out, and the participating companies are looking forward to finally meeting you in person 
again. Take your time and stroll through the stands of both familiar and new companies. 

We will be returning to the usual format this year at one of our favourite venues – Barcelona. We decided to implement many new 
interactive features, including a completely new room setup, called “the Arena”. Here, the participants are close to the speakers and are 
invited to interactively participate during our two new session formats: “the Debate” and “Challenge the Expert”. Other innovations were 
already introduced last year and are now ready to be experienced live: the Highlights Lecture during the Opening Ceremony and the new 
Plenaries format, with many, short focused lectures led by key opinion leaders on the hottest topics. We also have special sessions dedicated 
to the Best Trials and Case Reports submitted from around the world. A completely new feature is the “Battle and Win!” session, in which six 
selected participants will battle for the Sam Gambhir Award. Don’t miss it!

In summary, we are planning a great live event for October where we will finally come together again, and delight you with a well-
orchestrated balance of science, education and entertainment. We have been working hard to provide you with a Congress filled with 
superb and comprehensive scientific content as well as numerous other innovative features to make your participation truly memorable. 

Stefano Fanti, 
EANM Congress Chair 2020–2022
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Radionuclide Therapies - 
Controversies and Special 

Considerations

202
Special Track
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Committee

Debate 1: The Weight of 
CT in PET/CT
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Learn & Improve 
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Abstract Session
Case Report Session 1 - 

Oncology (including PET 
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M2M Track 

TROP Session
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Molecular Imaging & Therapy 

Committee
New 

Radiopharmaceuticals - 
Fancy Stuff

205
Cutting Edge  
Science Track 
TROP Session

Physics Committee
Radiomics

206
Clinical Oncology Track

TROP Session
Oncology & Theranostics 

Committee
Let's Start With Some 
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207
TROP  

Session
Paediatrics  
Committee

Nephro-Urology and 
Paediatrics

208
Joint Symposium 1

Cardiovascular Committee 
/ EACVI

Anatomical & Functional 
Cardiac Imaging - Friend 

or Foe? 

209
e-Poster Presentations 

Session 1
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Miscellaneous - Bone / 
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 Special Track 
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Challenge the Expert 
1 - Expert vs Team 
Barcelona: PSMA 

Imaging

303 
Learn & Improve 
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(LIPS) Track

Cardiovascular + 
Inflammation & Infection 

Committee
Tricky Cases on Nuclear 
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304 
 M2M Track 

TROP Session
Radiopharmaceutical 

Sciences + Translational 
Molecular Imaging & Therapy 

Committee
Therapy - Innovations and 
Technical Improvements

305 
Cutting Edge  
Science Track 
TROP Session

Radiation Protection 
Committee

Current Issues in 
Radiation Protection

306 
Clinical Oncology Track

TROP Session
Oncology & Theranostics 

Committee
Gastro and Colorectal

307 
Featured  
Session

Paediatrics  
Committee

A Bit of Everything -  
Mix NM

308 
TROP  

Session
Neuroimaging  

Committee
Neurodegeneration - 

Ready for Beta! Ready 
for Tau?

309 
e-Poster Presentations 

Session 2
Physics  

Committee
Physics

310 
Technologists' Track 

CTE 2 
Technologists  

Committee 
Technologist 

Involvement in 
Research Imaging 
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10:30
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10:30

10:30 - 
11:00

10:30 - 
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11:00 - 
11:30

11:00 - 
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501 
CME 3 

 Physics + Oncology & 
Theranostics + Neuroimaging 

Committee 
 Motion Management - 

State of the Art

502 
Special Track 

 Abstract Session
TOP Trials  Session 1 - 

Best International Trials

503 
Learn & Improve 

Professional Skills  
(LIPS) Track

Thyroid Committee 
 Tricky Cases in Endocrine 

Imaging

504 
 M2M Track 

TROP Session
Radiopharmaceutical 

Sciences + Translational 
Molecular Imaging & Therapy 

Committee
1+1=3 ... The Promise of 
Combination Treatments

505 
Cutting Edge  
Science Track 
TROP Session

Dosimetry Committee
SIRT 

506 
Clinical Oncology Track 

TROP Session
Oncology & Theranostics 

Committee
Radioguided Surgery 

507 
TROP  

Session
Cardiovascular  

Committee
Quantitative Myocardial 

Perfusion Imaging

508 
TROP  

Session
Paediatrics  
Committee

Paediatric Oncology

509 
e-Poster Presentations 

Session 3
Inflammation & Infection 

Committee
Best e-Posters 

on Infection and 
Inflammation

510 
 Technologists' Track 

CTE 3 
Technologists + Radiation 

Protection Committee  
Radiation Protection in 
Radionuclide Therapy 
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16:30
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16:30 - 
17:00
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CME 4 

 Cardiovascular + 
Inflammation & Infection 

Committee 
 New Role of Nuclear 

Medicine in Monitoring 
Cardiovascular Diseases

602 
Special Track 

 Thyroid Committee 
 Challenge the Expert 

2 - Expert vs Team 
Groningen: Thyroid & 

Parathyroid

603 
Learn & Improve 

Professional Skills 
(LIPS) Track 

Paediatrics Committee 
 Tricky Cases in 

Paediatrics

604 
Joint Symposium 2 

 Oncology & Theranostics 
Committee / EAU 

 Prostate Cancer 
Radionuclide Therapy

605 
 Cutting Edge  
Science Track 
TROP Session

Physics Committee
Developments in PET 

606 
Clinical Oncology Track 

TROP Session
Oncology & Theranostics 

Committee
Neuroendocrinology

607 
TROP  

Session
Neuroimaging  

Committee
Breadth of Tracers and 

Approaches in Brain 
Tumours

608 
TROP  

Session
Inflammation & Infection 

Committee
All About Infections

609 
 e-Poster Presentations 

Session 4
Radiopharmaceutical 

Sciences + Translational 
Molecular Imaging & Therapy 

Committee
New Tracers - From 

Production to Translation

610 
 Technologists' Track 
Oral Presentations 1

Technologists  
Committee

Technologists' Training 
and Best Practise
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17:30

17:00 - 
17:30

17:30 - 
18:00 

17:30 - 
18:00 
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S U N DAY,  O C TO B E R 16,  2022
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Auditorium Hall 112 (Arena) Hall 113 Hall 114 Hall 211 Hall 117 Hall 115 Hall 212 Hall 111 Hall 116
Location/
Time

08:00 - 
08:30

701
CME 5

Paediatrics  
Committee

Nuclear Medicine in the 
Evaluation of Paediatric 

Patients with Transplants

702
Special Track

Inflammation & Infection 
Committee

Challenge the Expert 3 - 
Expert vs Team Bologna: 
Real World in Infection

703
Learn & Improve 

Professional Skills 
(LIPS) Track

Translational Molecular 
Imaging & Therapy 

Committee
Challenging Situations  

in TMI&T

704
M2M Track 

TROP Session
Radiopharmaceutical 

Sciences + Translational 
Molecular Imaging & Therapy 

Committee
GRPR vs. PSMA -  

A Comparison

705
Cutting Edge  
Science Track 
TROP Session

Physics Committee
Quantification in Brain 

and Heart

706
Clinical Oncology Track 

TROP Session
Oncology & Theranostics 

Committee
Onco Miscellanea

707
Featured  
Session

Bone & Joint  
Committee

Bone and Joint en Route 
- Tracers, Modalities and 

Applications

708
Joint Symposium 3
Thyroid Committee /  

ETA
A Nuclear Medicine 

Update on Diagnosis and 
Treatment of Medullary 

Thyroid Carcinoma (MTC)

709
e-Poster Presentations 

Session 5
Cardiovascular  

Committee
e-Posters on 

Cardiovascular Topics

710
Technologists' Track 
Oral Presentations 2

Technologists  
Committee

Diagnosis and Therapy

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 - 
10:00801

CME 6
Oncology & Theranostics 

Committee
PET/CT -  

The Prediction Game

802
Special Track

Abstract Session
 

TOP Trials Session 2 - 
Best FAPI Trials

803
Learn & Improve 

Professional Skills  
(LIPS) Track

Neuroimaging Committee
Black and White or Fifty 
Shades of Grey? Beyond 
Binary Reading of Brain 

PET Images

804
M2M Track 

Featured Session
Radiopharmaceutical 

Sciences + Translational 
Molecular Imaging & Therapy 

Committee
T-Cells, TAM's and  

CAF's - Again

805
Cutting Edge  
Science Track 
TROP Session

Dosimetry Committee

Clinical Lu-177 Dosimetry

806
Clinical Oncology Track 

TROP Session
Oncology & Theranostics 

Committee

Prostate Therapy

807
TROP  

Session
Thyroid Committee

PET in Parathyroid 
Disease and  

Thyroid Cancer

808
TROP  

Session
Cardiovascular Committee
Novel Developments in 

Nuclear Cardiology 

809
e-Poster Presentations 

Session 6
Physics + Radiation  

Protection Committee
Physics and Radiation 

Protection

810
Technologists' Track 

CTE 4
Technologists + 

 Radiopharmacy Committee
Research in 

Radiopharmacy

10:00 - 
10:30

10:00 - 
10:30

10:30 - 
11:00

10:30 - 
11:00

11:00 - 
11:30
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14:00

14:00 - 
14:30

14:00 - 
14:30

14:30 - 
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14:30 - 
15:00

15:00 -
15:30

1001
CME 7

Radiation Protection 
Committee

Radiation Protection in 
Radionuclide Therapy 
- Insight on New and 
Emerging Therapies

1002
Special Track

 
EANM Sanjiv Sam 

Gambhir Award - Battle 
and Win!

1003
Learn & Improve 

Professional Skills  
(LIPS) Track

Oncology & Theranostics 
+ Translational Molecular 

Imaging & Therapy Committee 
/ EORTC

Setting Up and Managing 
Imaging Trials

1004
M2M Track 

TROP Session
Radiopharmaceutical 

Sciences + Translational 
Molecular Imaging & Therapy 

Committee
Peptides for All Tastes

1005
Cutting Edge  
Science Track 
TROP Session

Dosimetry + Thyroid 
Committee

I-131 Dosimetry for 
Thyroid Disease

1006
Clinical Oncology Track 

TROP Session
Oncology & Theranostics 

Committee
Breast

1007
TROP  

Session
Inflammation & Infection 

Committee
Nuclear Medicine and 

COVID-19

1008
TROP  

Session
Cardiovascular  

Committee
Cardiovascular 

Metabolism, Innervation 
and Perfusion

1009
e-Poster Presentations 

Session 7
Paediatrics  
Committee

e-Posters on Paediatrics 
& Nephro-Urology

15:00 -
15:30

15:30 - 
16:00

15:30 - 
16:00

16:00 - 
16:30

16:00 - 
16:30

16:30 - 
17:00

16:30 - 
17:001101

CME 8
Bone & Joint Committee

Early Bone Scan Imaging 
- Let's Go 3D!

1102
Special Track

Oncology & Theranostics + 
Radiopharmacy Committee

Debate 2: Fluorine-18 
Alternatives for 

Oncological Gallium-68 
Tracers

1103
Learn & Improve 

Professional Skills  
(LIPS) Track

Dosimetry Committee
Life Drawing in Nuclear 

Medicine - Fact or Fiction? 

1104
Joint Symposium 4

Oncology & Theranostics 
Committee / EORTC

Evaluation of Response 
to Therapy

1105
Cutting Edge  
Science Track 
TROP Session

Physics Committee
Image Reconstruction + 
Image Guided Surgery

1106
Clinical Oncology Track 

TROP Session
Oncology & Theranostics 

Committee
Lung

1107
TROP  

Session
Inflammation & Infection 

Committee
Inflammation and 

Beyond

1108
TROP  

Session
Thyroid  

Committee
Treatment of Thyroid 

Cancer

1109
e-Poster Presentations 

Session 8
Neuroimaging  

Committee
Neuro e-Posters

1110
Technologists' Track 

CTE 5
Technologists  

Committee
Nuclear Medicine 
in Haematological 

Malignancies 

17:00 - 
17:30

17:00 - 
17:30

17:30 - 
18:00 

17:30 - 
18:00 

18:00 - 
18:30

18:00 - 
18:30

M O N DAY,  O C TO B E R 17,  2022

Location/
Time

Auditorium Hall 112 (Arena) Hall 113 Hall 114 Hall 211 Hall 117 Hall 115 Hall 212 Hall 111 Hall 116
Location/
Time

08:00 -
08:30

1201
CME 9

Dosimetry + Oncology & 
Theranostics Committee
SIRT - An Example of 

Successful Clinical 
Dosimetry

1202
Special Track

Abstract Session

TOP Trials Session 3 - 
New 

Radiopharmaceutical 
Trials

1203
Learn & Improve 

Professional Skills  
(LIPS) Track

Oncology & Theranostics 
Committee

Tricky Cases in NET and 
Digestive Tract Oncology

1204
M2M Track 

TROP Session
Radiopharmaceutical 

Sciences + Translational 
Molecular Imaging & Therapy 

Committee
Seeing the Brain  
from all Angles

1205
Cutting Edge  
Science Track 
TROP Session

Physics Committee
 

Standardisation & Quality 
Control

1206
Clinical Oncology Track 

TROP Session
Oncology & Theranostics 

Committee
Gynaecology and  

Others

1207
TROP 

 Session
Neuroimaging  

Committee
Movement Disorders 

- Radiomics, AI, 
Connectivity and 

What Else?

1208
Featured  
Session
Thyroid  

Committee
What is New in Thyroid 

and Parathyroid 
Imaging?

1209
e-Poster Presentations 

Session 9
Oncology & Theranostics 

Committee
Local Therapy and More

1210
Technologists' Track 
Oral Presentations 3

Technologists  
Committee

Artificial Intelligence and 
Technical Novelties

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 -
10:001301

CME 10
Oncology & Theranostics + 

Physics Committee
Quantitative SPECT, PET 

and Standardisation

1302
Special Track
Neuroimaging  

Committee
Debate 3:  

Imaging Brain Tumours - 
Is PET Required or only a 

Fancy Option?

1303
Learn & Improve 

Professional Skills  
(LIPS) Track

Inflammation & Infection 
Committee

[18F]FDG PET/CT 
Treatment Response 

Assessment in 
Inflammatory Diseases

1304
Joint Symposium 5
Physics + Oncology & 

Theranostics Committee 
/ ESTRO

 Imaging for 
Radiotherapy 
Applications

1305
Cutting Edge  
Science Track 
TROP Session

Dosimetry Committee
Radiobiology

1306
Clinical Oncology Track 

TROP Session
Oncology & Theranostics 

Committee
Lymphoma

1307
Clinical Oncology Track 

TROP Session
Oncology & Theranostics 

Committee
Prostage Staging

1308
TROP  

Session
Cardiovascular  

Committee
Heart Failure and 

Amyloidosis

1309
e-Poster Presentations 

Session 10
Oncology & Theranostics 

Committee
Oncology

1310
Technologists' Track 

Technologists' e-Poster 
Presentations Session

Technologists  
Committee

Techs' e-Posters

10:00 -
10:30

10:00 -
10:30

10:30 -
11:00

10:30 -
11:00

11:00 -
11:30

11:00 -
11:30

11:30 -
12:00

1401
Plenary 4

Superfluous, 
Controversial and 

Luxury Issues in Nuclear 
Medicine

11:30 -
12:00

12:00 -
12:30

12:00 -
12:30

12:30 -
13:00

12:30 -
13:00

13:00 -
13:30

13:00 -
13:30

Members’ Assembly 
(13:15-14:45)

Satellite Symposia  Satellite Symposia  Satellite Symposia Satellite Symposia

13:30 -
14:00

13:30 -
14:00

14:00 -
14:30

14:00 -
14:30

14:30 -
15:00

14:30 -
15:00

15:00 -
15:30

1501
CME 11

Neuroimaging  
Committee

Molecular Imaging and 
Fluid Biomarkers in 

Alzheimer's Disease - A 
Nice Couple

1502
Special Track
Cardiovascular  

Committee
Debate 4: Myocardial 

Perfusion Imaging 
with PET - Ready for 

Clinical Use? 

1503
Learn & Improve 

Professional Skills  
(LIPS) Track

Oncology & Theranostics 
Committee

Tricky Cases in Prostate 
Imaging

1504
Joint Symposium 6

Oncology & Theranostics 
Committee / ESMO

Integrated Theranostics

1505
Cutting Edge  
Science Track 
TROP Session

Physics  
Committee

Advanced Data Analysis

1506
Clinical Oncology Track 

TROP Session

Oncology & Theranostics 
Committee

Head & Neck and 
Melanoma

1507
Featured  
Session
Thyroid  

Committee 
New Developments and 

Knowledge in Thyroid 
Cancer Therapy

1508
Special Symposium 1

Radiopharmaceutical 
Sciences Committee / EU 

Commission
Radiopharmaceuticals 

Regulations - Quo Vadis?

1509
e-Poster Presentations 

Session 11
Dosimetry  
Committee

Dosimetry - Novel Tracers 
and Computer-Based 

Modelling

1510
Technologists' Track 

CTE 6
Technologists  

Committee
Stem Cells in Nuclear 

Medicine 

15:00 -
15:30

15:30 -
16:00

15:30 -
16:00

16:00 -
16:30

16:00 -
16:30

16:30 -
17:00

16:30 -
17:001601

CME 12
Radiopharmaceutical 
Sciences Committee

Optimizing Radiolabeled 
Biomolecules for Imaging 
and Therapy – The Secrets 

Revealed

1602
Special Track

Oncology & Theranostics 
Committee

Challenge the Expert 
4 - Expert vs Team Essen: 

PET/CT in Real Life

1603
Learn & Improve 

Professional Skills  
(LIPS) Track

Radiation Protection +  
Physics Committee

CT Optimization in 
Hybrid Imaging

1604
M2M Track 

TROP Session
Radiopharmaceutical Sciences 

+ Translational Molecular 
Imaging & Therapy Committee

New Tracers - From 
Scratch to Automated 

Synthesis

1605
Cutting Edge  
Science Track 
TROP Session

Physics Committee
Predictive Artificial 

Intelligence

1606
Clinical Oncology Track 

TROP Session
Oncology & Theranostics 

Committee
NET Therapy and More

1607
TROP  

Session
Neuroimaging  

Committee
The Force Awakens - 
Neuro Miscellaneous

1608
Special Symposium 2
EANM / EU Commission

Getting to the Top 
QuADRANT. A European 

Initiative to Improve 
Quality for Patients

1609
e-Poster Presentations 

Session 12
Oncology & Theranostics 

Committee
Prostate

1610
Technologists' Track 

CTE 7
Technologists  

Committee
EQF7 - European 

Qualification Framework 
Document for Nuclear 

Medicine Technologists

17:00 -
17:30

17:00 -
17:30

17:30 -
18:00 

17:30 -
18:00 

18:00 -
18:30

18:00 -
18:30

T U E S DAY,  O C TO B E R 18,  2022



 Plenary Sessions   CME Sessions   Special Track   Learn & Improve Professional Skills (LIPS) Track   Joint Symposia   M2M Track   Cutting Edge Science Track   Clinical Oncology Track  Special Symposium   Featured/TROP Session   e-Poster Presentations   Technologists' Track Session

Location/
Time

Auditorium Hall 112 (Arena) Hall 113 Hall 114 Hall 211 Hall 117 Hall 115  Hall 212 Hall 111 Hall 116
Location/
Time

08:00 -
08:30

1701
CME 13

Translational Molecular 
Imaging & Therapy + 
Radiopharmaceutical 

Sciences + Oncology & 
Theranostics Committee

First In-Human Studies

1702
Special Track

Oncology & Theranostics + 
Physics Committee 

Debate 5: PET/MR -  
Lights or Shadows?

1703
Learn & Improve 

Professional Skills  
(LIPS) Track

Abstract Session
Case Report Session 2 - 
Others than Oncology

1704
Joint Symposium 7

Oncology & Theranostics 
Committee / ESR

Multimodality Functional 
Imaging

1705
Cutting Edge  
Science Track 
TROP Session

Physics Committee
Developments in SPECT

1706
Clinical Oncology Track 

TROP Session
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L. Giovanella; 
Imaging Institute Southern Switzerland, Nuclear Medicine 
and Molecular Imaging, Bellinzona, SWITZERLAND.

OP-007
Neuroendocrine Tumours - Controversies and Special Con-
siderations in [177Lu]Lu-DOTATATE Therapy
I. Virgolini; 
Department of Nuclear Medicine, Medical 
University Innsbruck, Innsbruck, AUSTRIA.

OP-008
Prostate Cancer - Controversies and Special Considerati-
ons in [177Lu]Lu-PSMA Therapy
S.M. Schwarzenböck; 
Universitätsmedizin Rostock, Department of 
Nuclear Medicine, Rostock, GERMANY.
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OP-011
W. Vogel; 
Antoni van Leeuwenhoek ziekenhuis (NKI-AvL), 
Nuclear Medicine, Amsterdam, NETHERLANDS.
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Sunday, October 16, 2022, 08:00 - 09:30

Hall 113

LIPS Session 1: Case Report Session 1 - 
Oncology (including PET and Therapy)

OP-013
Plasmacytoma of the Skull Base - an atypical case
I. C. Ferreira1, R. T. Ferreira1, A. Tomé2, F. Campos2, J. G. Santos1, F. 
Vargas2, A. I. Santos1;  
1Serviço de Medicina Nuclear - Hospital Garcia de Orta, 
E.P.E, Almada, PORTUGAL, 2Serviço de Hematologia - 
Hospital Garcia de Orta, E.P.E, Almada, PORTUGAL.

Aim/Introduction: Multiple myeloma (MM) and plasmacytoma are 
part of the same disease-spectrum, involving abnormal proliferation 
of plasma cells, with distinct clinical management and prognosis. 
Plasmacytoma is subdivided into two types according to sites of 
origin: extramedullary (EMP) and solitary bone plasmacytoma (SBP), 
and its origin from the skull-base is extremely rare. SBP constitutes 
less than 1% of head and neck malignancies, and EMP of the 
sphenoid sinus corresponds to only 1.6% of total EMP cases. Our aim 
was to review the role PET/CT with 2-[18F]FDG (FDG-PET/CT) had 
for the management of such a rare case. Materials and Methods: 
A 68-year-old man presented to the hospital with symptoms 
suggesting hypogonadotropic hypogonadism. Radiological studies 
detected a mass in the skull base originating in the sphenoid 
sinus and extending to the ethmoidal cells, both cavernous 
sinuses and left occipital condyle. A transnasal-transsphenoidal 
biopsy confirmed the diagnosis of plasmacytoma. Results: Nasal 
endoscopic embolization, followed by local radiotherapy, were 
performed. Two months after radiotherapy, an FDG-PET/CT revealed 
growth of the mass as well as multiple bone lesions, one with 
extramedullary involvement. The patient started CyBordD regimen 
(Bortezomib+Cyclophosphamide+Dexamethasone), followed by 
high-dose chemotherapy and autologous bone marrow transplant. 
Two months after, FDG-PET/CT demonstrated disease progression, 
and a third therapeutic regimen (Lenalidomide+Dexamethasone) 
was started and performed for about a year; five months after, an 
FDG-PET/CT showed complete metabolic response. After five years 
of clinical active surveillance, the patient presented with vomiting, 
headache and loss of vision. FDG-PET/CT and MR studies revealed 
relapse of the sphenoid mass and a fourth therapeutic regimen 
(Pomalidomide) has been started, for palliative care. Conclusion: 
Plasmacytoma of the sphenoid sinus is a rare tumour and its  
accurate diagnosis is fundamental, because treatment and prognosis 
differ from other skull-base lesions. The sphenoid’s difficult access 
and proximity to several critical structures can lead to presentation 
through nonspecific symptoms, delayed diagnosis and higher 
morbidity during treatment. Radiotherapy is the treatment of choice 
for SBP of the skull-base. Adjuvant chemotherapy may be useful 
after disease progression or on radioresistant lesions. Despite the 
full treatment, 50% to 60% of SBP patients progress to MM within 
two years. Furthermore, local recurrence or diffuse disease may be 
observed years after the treatment of the original lesion. FDG-PET/
CT, combined with traditional radiological and clinical tools, is a 
valuable asset for diagnosis, distinction between plasmacytoma 

and multiple myeloma, treatment response evaluation and long-
term follow-up, since progression or systemic involvement is 
common. 

OP-014
Is bone scintigraphy still of merit in breast cancer? A case 
report
H. Boudriga, W. Touila, A. Ezzine, A. Bettaieb, T. Dardouri, M. Ben 
Fredj, K. Chatti;  
Sahloul University Hospital, Sousse, TUNISIA.

Aim/Introduction: Identifying a metastatic disease is crucial in 
the initial management of malignancies. The skeleton is the most 
frequent site in the metastatic breast cancer. Nuclear medicine 
procedures play a pivotal role in identifying bone lesions in this 
context. Bone scintigraphy is considered as an established tool to 
detect bone metastases. However, its detection accuracy is higher 
for osteoblastic/mixed lesions than with lytic lesions. The latter are 
better detected with 18F-fluoro-2-deoxyglucose positron emission 
tomography/computed tomography (FDG-PET/CT) which has 
more sensitivity for detecting osteolytic and marrow metastases. We 
present a case of an advanced breast cancer showing superiority of 
the bone scintigraphy over 18F-FDG PET/CT to detect lytic lesions. 
Materials and Methods: A 33-year-old patient, with no particular 
medical history was followed for an infiltrating ductal carcinoma 
of the right breast, which was initially classified T2N0M0. After 6 
hours of fasting, the patient was injected with 311 MBq (8.4 mCi) 
of F-18 FDG intravenously. FDG-PET/CT was acquired 1 hour later. 
The serum glucose level was 5.7 mmol/L. The second examination 
a few days later consisted of a HMDP-99mTc (metastable Technetium 
99-labeled Hydroxy Methylene Diphosphonate) bone scintigraphy. 
Both Whole body and SPECT/CT scans were acquired. Results: The 
FDG-PET/CT scan showed a hypermetabolic right breast mass at 
the union of the upper quadrants, manifesting a hypometabolic 
necrotic centre. A lytic lesion of the sternum was present which 
was not metabolically active. On planar whole body HDP-99mTc 
bone scintigraphy, two increased foci of radiotracer uptake were 
evident on the skull vault were evident which corresponded to 
lytic lesions and were missed on the FDG-PET/CT scan. SPECT/
CT bone scintigraphy showed additional increased uptake of lytic 
lesions of the sternum and the first thoracic vertebra. Consequently, 
bone metastases were identified and confirmed on the HDP-99mTc 
bone scintigraphy. Conclusion: Bone scintigraphy is still one of the 
routine examination in the management of breast cancer. It has a 
lower cost and is more accessible than FDG-PET/CT examination. 
Although higher sensitivity and specificity of FDG-PET/CT have 
been reported, this case portrayed the superiority of the HDP-99mTc 
bone scintigraphy in detecting the lytic lesions. SPECT/CT scans 
provide detailed anatomic information. Therefore, it improves both 
the sensitivity and the specificity for detecting bone metastases due 
to identification of the structural characteristics of lesions which 
was the case in this patient. The conjunction of both techniques 
provide complementary information. 

OP-015
Extensive dermatomyositis revelead Cutaneous Diffuse 
Large B-Cell Lymphoma
A. Castello, F. Rossi, N. Rampi, L. Florimonte, M. Castellani;  
Fondazione IRCCS Cà Granda Ospedale 
Maggiore Policlinico, Milan, ITALY.
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Aim/Introduction: Dermatomyositis (DM) is a form of idiopathic 
inflammatory myopathy strongly associated with malignancy 
in adults. Therefore, early detection of occult malignancies is of 
outmost importance for patients with DM, although detection of 
occult malignancy may be either challenging or time consuming, 
and there is no consensus regarding what tests should be performed. 
Materials and Methods: [18F]FDG PET/CT for the suspicion of 
paraneoplastic syndrome Results: A 65-year-old woman presented 
with mild proximal muscle weakness, polyarthralgia, erythema 
on the face, Gottron’s papules, and subcutaneous indurations. A 
diffuse oedema within muscular and adipose tissues of cervical, 
axillar, and abdominal regions was observed at CT scan. After 
detecting NXP-2 and PM-Scl100 DM related antibodies, patient 
underwent [18F]FDG PET/CT for the suspicion of paraneoplastic 
syndrome. Diffuse and intense [18F]FDG uptake was observed in 
nearly all muscular districts, along with pleuric and pericardial 
effusion at coregistrated CT images, without evidence of disease in 
other organs. Hence, skin biopsy demonstrated cutaneous diffuse 
large B cell lymphoma. Proliferative index Ki67 was of 90%. As a 
result, patient started a combination of polychemotherapy and 
rituximab (R-COMP protocol) for 6 cycles. Conclusion: A rare case of 
cutaneous diffuse large B cell lymphoma in patient with extensive 
DM as paraneoplastic syndrome is here shown. [18F]FDG PET/CT 
confirms its pivotal role in driving biopsy and detecting malignant 
lesions as well as in assessing the extension and the response to 
treatment of the disease (Fig. 1b-c). References: 1. Qiang JK, Kim WB, 
Baibergenova A, Alhusayen R. Risk of Malignancy in Dermatomyositis 
and Polymyositis. J Cutan Med Surg. 2017;21:131-136. 2. Li X, Tan H. 
Value of 18F-FDG PET/CT in the detection of occult malignancy in 
patients with dermatomyositis. Heliyon. 2020;6:e03707. 

OP-016
Cervical glomus as possible false positive finding in 
lymphoma
W. Touila, M. Maaloul, B. Khrouf, F. Hamza, W. Amouri, F. Guermazi;  
Nuclear medicine department of Habib 
Bourguiba Hospital, Sfax, TUNISIA.

Aim/Introduction: FDG PET-CT is a gold standard technology for 
investigating lymphomas. False positive results must be avoided 
at all costs, as they might lead to incorrect interpretation and 
treatment. Paragangliomas are rare neuroendocrine tumors that 
arise from the neural crest. They are usually benign and affect the 
cervical region. By combining anatomical and functional imaging 
modalities pre-operative diagnosis and probable extension (in the 
case of malignant paragangliomas) could be accomplished and 
help to avoid missinterpretations in PET/CT imaging. Materials 
and Methods: We report a case of a 32 years old patient treated 
for Burkitt lymphoma stage IV (bone marrow, hepatic, colic and 
peritoneal involvement).Initial FDG PET/CT have shown multiple 
nodal and extranodal involvements. Post treatment FDG/PET has 
shown an excellent response except for one cervical lesion which 
FDG uptake got higher in interim PET (SUV max 22 VS 12) and 
was highly vascular in contrast enhanced CT. The first suspected 
diagnosis was a Head and Neck Paraganglioma. Therefore, further 
explorations ( MRI and tektrotyd scan) were performed to confirm 
the diagnosis. Results: MRI: have shown a typical aspect with 
focal low signal regions within the tumor on T1, salt and pepper 
appearance on T2 and rapid wash-in and wash-out on T1C+ (Gd). 
Tektrotyd scan: showed moderate to intense cervical uptake which 

confirms that the lesion express somatostatin receptors, making 
its neuro-endocrine nature certain. Conclusion: False positive 
results are common in FDG PET/CT scans, which are the gold 
standard for diagnosing lymphoma patients. As a result, before 
retreating the patient, a Dissociated FDG response should push 
the investigations toward additional diagnostic options and get 
histologic confirmation of disease.

OP-017
Unusual Late Recurrence of Papillary Thyroid Carcinoma 
depicted as an Asymmetric Vocal Cord Uptake on F-18-
FDG PET/CT
R. Correia, M. Firsova, N. Testart, M. Nicod-Lalonde, N. Schaefer, J. 
Prior;  
Lausanne University Hospital, Lausanne, SWITZERLAND.

Aim/Introduction: A case report of clinically unsuspected 
recurrence of a papillary thyroid carcinoma in a patient previously 
treated with total thyroidectomy, bilateral lymph node dissection 
and radioactive iodine-131 ablation therapy performed more 
than twenty years ago is presented. At that time, pathology 
examination showed a multifocal primary tumour, multiple 
lymph node metastases and one intramuscular metastasis. During 
follow-up of a recently diagnosed metastatic breast cancer, a 
persistent asymmetric vocal cord uptake and a retropharyngeal 
hypermetabolic lymph node were depicted on F-18-FDG PET/
CT. Materials and Methods: Review of the patient’s clinical file 
with selection of the most relevant clinical and laboratory data. 
Illustration with images of 18F-FDG PET/CT, MRI of the larynx, pre- 
and post-treatment scintigraphies and biopsy histopathological 
specimen. Discussion of treatment and follow-up strategies. Results: 
After 1.5-year of systemic therapy for metastatic breast cancer all 
hypermetabolic lesions showed partial response on F-18-FDG PET/
CT except for stable asymmetric vocal cord uptake and an isolated 
retropharyngeal hypermetabolic lymph node. Subsequently 
larynx MRI also showed a submucosal vocal cord enhancing and 
restricted diffusion lesion and a retropharyngeal enlarged lymph 
node. Clinically, the patient presented with long-standing history 
of dysphonia and hoarseness. On physical examination only a vocal 
cord Reinke’s oedema was noted, but a biopsy was performed. 
Histopathological examination showed papillary thyroid carcinoma 
recurrence. At multidisciplinary tumor board, it was decided to 
perform radioactive iodine-131 ablation therapy after iodine-123 
dosimetry. Prophylactic corticosteroids were started to prevent 
vocal cord inflammation and oedema. Pre- and post-treatment 
scintigraphies did not show significant iodine uptake in these 
lesions, but a previous unsuspected level V cervical lymph node was 
revealed. Clinical and radiological follow-up with F-18-FDG PET/
CT was then recommended after multidisciplinary tumor board. 
Conclusion: Asymmetric laryngeal uptake on F-18-FDG PET should 
be evaluated with caution as it can reveal unsuspected underlying 
pathology. 

OP-018
Retropharyngeal lymph node metastasis from papillary 
thyroid cancer
D. Quijano Galvis1, N. Hernández Hidalgo1, C. Avila1, M. Naranjo2, 
A. González2, H. Varela2, C. Granados2, S. Fanti3, P. Castellucci3;  
1Fundación Universitaria Sanitas, Bogotá, COLOMBIA, 
2Instituto Nacional de Cancerología, Bogotá, COLOMBIA, 
3IRCCS Azienda Ospedaliero-Universitaria, Bologna, ITALY.
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Aim/Introduction: Well-differentiated thyroid cancer, especially 
papillary thyroid cancer, usually has a good prognosis. It can present 
metastases to cervical lymph nodes in between 12% and 81% of 
cases, being common in the central and lateral compartments of 
the neck, but being rare to other spaces such as the parapharyngeal 
and retropharyngeal nodes, presenting in up to 5%. This condition 
is, in many cases associated with aggressive disease and a poor 
prognosis. The hypotheses about the development of thyroid 
metastases to the retropharyngeal space are based on the work of 
Rouviere who described a lymphatic pathway called the posterior-
superior collecting vessel, which connects the posterior-superior 
portion of the thyroid with said space and it is believed that 
dissections from the central and lateral compartments of the neck 
may disrupt the lymphatic drainage system, potentially redirecting 
metastases to nodes in the retropharyngeal and parapharyngeal 
spaces. Thus, metastases to these nodes may be more common in 
patients with thyroid cancer treated with I-131 and previous cervical 
dissection. Materials and Methods: We present a case of a 26 years-
old woman with papillary thyroid cancer T4N1bM1 (Lung) treated 
with total thyroidectomy + central emptying + right modified 
radical dissection and 100 mCi of I-131 therapy every 6 months 
until 300 mCi. Results: After the second I-131 total body scan (11 
months post-surgery) a focus of high-intensity radioiodine uptake 
is observed in the anterior and right lateral vertebra of C1-C2. This 
finding has been suspected of malignancy since it was associated 
with elevated Thyroglobulin: 3,28 µg/L under suppression. Eight 
months later a robotic surgery with lymph retropharyngeal nodal 
dissection has been performed. Pathology confirmed metastatic 
spread of papillary thyroid cancer in the removed retropharyngeal 
nodes. After surgery thyroglobulin decreased to 0,35 µg/L. 
Conclusion: In our case report, I-131 scan has been able to correctly 
detect the presence of pathological LNs in the retropharyngeal 
space. This diagnosis is difficult since this lymph node group is not 
visualized by means of cervical ultrasound, CT, or MRI. 

OP-019
Interventional Molecular Imaging using 18F-FDG PET/CT 
in Non-Hodgkin Lymphoma
E. Silvera, J. Rodríguez, J. Leiva, A. Damian, A. Banchero, M. García 
Fontes, E. Savio, O. Alonso, P. Duarte, J. Gambini;  
Centro Uruguayo de Imagenología Molecular, 
Montevideo Uruguay, Montevideo, URUGUAY.

Aim/Introduction: Interventional molecular imaging (IMI) is defined 
as the intersection between interventional radiology and molecular 
imaging. IMI requires the collaboration of different specialities in 
order to provide the patient and the treating physician with relevant 
information for the diagnosis and treatment of patients with various 
pathologies. The aim of this work is to present our experience with 
18F-FDG-guided bone puncture procedures in Non-Hodgkin 
Lymphoma (NHL) patients performed in our country. Materials 
and Methods: A 37-year-old male patient with NHL presented 
cervical, supraclavicular, axillary and inguinal lymphadenopathies 
and B symptoms. 18F-FDG PET/CT showed an increased uptake 
area on the right iliac bone (Figure 1) that did not present a clear 
radiological translation. A 64 years-old male with NHL presented 
a lytic bone lesion on the right neck femur, it was not clear its 
etiology. A biopsy of these bone lesions guided by 18F-FDG PET/CT 
was performed in order to take the tissue samples of the increased 
uptake areas. A dose of 336 MBq (9.08 mCi) of 18F-FDG was 
administered intravenously. Positron emission tomography (PET) 

combined with a low-dose 64-slice helical computed tomography 
(CT) was performed to provide topographic co-registration. The 
corresponding sections of both modalities were merged, obtaining 
anatomo-metabolic information. Images were acquired 60 minutes 
after the administration of the radiopharmaceutical, obtaining 
fused tomographic sections in the transverse, frontal and sagittal 
planes. With the patient anaesthetized, the percutaneous biopsy 
guided by PET/CT was performed, extracting material with a bone 
8G biopsy needle of the area with the greatest 18 FDG uptake in 
the right iliac bone and right neck femur. The material of each 
biopsy is deposited in two bottles with formaldehyde for pathology 
examination and another bottle containing physiological serum 
was used for immunophenotyping. Results: It was possible to 
perform PET/CT-guided percutaneous bone biopsy procedures 
under anaesthesia without complications and tissue samples 
could be taken from areas with 18F-FDG uptake and avoid necrotic 
tissue. These procedures allowed a correct pathology examination 
and it was possible to confirm bone NHL lesions. Conclusion: 
This report illustrates the possibility of carrying out IMI in these 
patients in our country, where it provided relevant information that 
changed patient management. It was performed safely, without 
inconveniences, extracting viable material for diagnosis, avoiding 
the need to repeat such invasive procedures, discomfort for the 
patient and accelerating the time to reach a diagnosis. 

OP-020
Peptide receptor radionuclide therapy in radioiodine 
refractory thyroid cancer: A case report of significant 
response to lu177 DOTA TATE treatment
A. Aghaee1, S. Ataei Nakhaei1, K. Aryana1, S. Mostafavi2, H. 
Mohammadzadeh Kosari1;  
1Nuclear medicine research center, Mashhad 
university of Medical Sciences, Mashhad, IRAN, 
ISLAMIC REPUBLIC OF, 2Mashhad university of Medical 
Sciences, Mashhad, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: A 59-year-old woman with follicular thyroid 
carcinoma underwent total thyroidectomy followed by radioiodine 
treatment. during the follow-up, the serum thyroglobulin (Tg) 
increased with negative whole body iodine scan Materials and 
Methods: We performed a Ga-68 DOTA-TATE PET/CT showing a 
sternal lesion and several lung nodules with high somatostatin 
receptor density. Considering the high levels of somatostatin 
receptor expression in metastases, we planned lu177 DOTA-TATE 
therapy Results: the patient received 200 mci of lu177 DOTA-
TATE, and the images showed increased uptake in the known 
metastatic sites. Three months after the first cycle of lu177 DOTA-
TATE therapy, declined Tg level to 1,760 ng/ mL and subsequently 
to 982 ng/mL two months after completing the second cycle was 
noted. the patient declared significant improvement of clinical 
symptoms. Conclusion: lu177 DOTA-TATE therapy could be an 
effective alternative treatment modality in patients with elevated 
thyroglobulin and negative iodine scan References: Budiawan H, 
Salavati A, Kulkarni HR, Baum RP. Peptide receptor radionuclide 
therapy of treatment-refractory metastatic thyroid cancer using 
(90)Yttrium and (177)Lutetium labeled somatostatin analogs: 
toxicity, response and survival analysis. Am J Nucl Med Mol Imaging. 
2014;4(1):39-52. 2. Schlumberger M, Brose M, Elisei R, Leboulleux S, 
Luster M, Pitoia F, et al. Definition and management of radioactive 
iodine-refractory differentiated thyroid cancer. Lancet Diabetes 
Endocrinol. 2014;2(5):356-8. 3. Asioli S, Erickson LA, Righi A, Jin 
L, Volante M, Jenkins S, et al. Poorly differentiated carcinoma of 
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the thyroid: validation of the Turin proposal and analysis of IMP3 
expression. Mod Pathol. 2010;23(9):1269-78. 4. Elboğa U, Özkaya 
M, Sayiner ZA, Çelen YZ. Lu-177 labelled peptide treatment for 
radioiodine refractory differentiated thyroid carcinoma. BMJ Case 
Rep. 2016;2016:bcr2015213627. 5. Oliván-Sasot P, Falgás-Lacueva 
M, García-Sánchez J, Vera-Pinto V, Olivas-Arroyo C, Bello-Arques 
P. Use of (177)Lu-dotatate in the treatment of iodine refractory 
thyroid carcinomas. Rev Esp Med Nucl Imagen Mol. 2017;36(2):116- 
2014;24(4):715-26

OP-021
Solitary sternal metastasis as first manifestation of a 
papillary thyroid microcarcinoma: a case report
T. Geliashvili, A. S. Tyulyandina, P.V. Kononets, A.K. Valiev, I.S. 
Romanov, T.K. Kharatishvili, A.G. Salkov, A.I. Pronin, E.H. Gadzhieva, 
A.V. Parnas, V.S. Ilyakov;  
N.N. Blokhin National Medical Research Center of 
Oncology, Moscow, RUSSIAN FEDERATION.

Aim/Introduction: Sternal metastasis (Mts), while extremely rare 
in differentiated thyroid cancer (DTC) (1), requires a personalized 
multidisciplinary treatment approach. In aggressively growing 
sternal Mts, which rapidly become unresectable, a comprehensive 
therapeutic and diagnostic approach is particularly important. 
Materials and Methods: We present a clinical case of solitary sternal 
Mts as first manifestation of a papillary thyroid microcarcinoma in 
a 55-year-old man. Results: 18F-FDG PET/CT after thyroidectomy 
confirmed the solitary sternal Mts with extremely high FDG uptake 
(SUVmax=71,1), which predicted its radioiodine-refractory (RIR). 
Due to close attachment to the mediastinum and rapid growth, Mts 
was considered unresectable. During the next three months the 
patient received targeted therapy with the tyrosine kinase inhibitor 
(TKI) Lenvatinib 24 mg per day. 1st course of radioiodine therapy 
(RIT) 6 GBq was also performed, the results of which confirmed the 
RIR of the tumor process. As a result of systemic therapy (targeted 
therapy combined with RIT and suppressive hormone therapy with 
L-thyroxine), there was a significant biochemical response (decrease 
of serum thyroglobulin level from 50,000 ng/ml to 550 ng/ml) and a 
partial response with decrease of tumor size (from 80x69x123 mm to 
65x50x112 mm) and decrease of FDG accumulation (SUVmax from 
71.1 to 63). All of this made possible to perform surgical treatment 
of Mts - sternal extirpation with its replacement by an individual 
titanium implant. At the control examination the stimulated 
thyroglobulin level was only 134 ng/ml and PET/CT revealed 
postoperative areas of 18F-FDG metabolism in the removed sternal 
Mts. Also, 18F-FDG PET/CT in the early (metabolic) stage revealed 
two new bone Mts (in the area of L3 SUVmax=17,32 and right iliac 
bone SUVmax=13,73), which, as well as the removed sternal Mts, 
appeared to be RIRs at the 2nd course of RIT 6 GBq. Subsequently 
on 02.2022, external beam radiation therapy (EBRT) was performed 
on the newly identified oligometastatic bone foci. At present, 
the patient is under dynamic monitoring and in the process of 
suppressive hormone therapy with L-thyroxine. Conclusion: Thus, 
only due to the early prescription of targeted TKI therapy was it 
possible to perform surgical resection of the sternal Mts, thereby 
improve the patient’s quality of life and preserve the possibility of 
radical treatment in case of oligometastatic disease progression.  
References: 1. 1. Osorio M., Moubayed S.P., Su H., Urken M.L., //
Systematic review of site distribution of bone metastases in 
differentiated thyroid cancer.,// Head Neck,// p. 39, //2017.

OP-022
Solitary Pulmonary Nodule revealing Rosai-Dorfman 
disease
M. Pudis1, P. C. Notta1, A. Feu-Llaurado2, R. Llatjos-Sanuy2, M. 
Cortés-Romera1;  
1Nuclear Medicine - PET (IDI) Department, Bellvitge University 
Hospital - IDIBELL, L’Hospitalet de Llobregat, Barcelona, SPAIN, 
2Anatomical Pathology Department, Bellvitge University 
Hospital - IDIBELL, L’Hospitalet de Llobregat, Barcelona, SPAIN.

Aim/Introduction: Rosai-Dorfman disease (RDD), also known 
as sinus histiocytosis with massive lymphadenopathy, is a 
chronic and benign histioproliferative disorder, in most cases, 
with a tendency to spontaneous involution. It is characterized 
by a proliferation of histiocytes mainly in the lymph nodes. The 
etiological mechanism is still unknown, although some authors 
have suggested its relationship with immune disorders or viral 
infections. Classic RDD presents with massive bilateral painless 
cervical lymphadenopathy with associated fever, weight loss, and 
night sweats. It predominantly affects children and young adults 
with a mean age of onset of 20 years, and occurs more frequently 
in African patients with a slight male predominance. Materials and 
Methods: A 66-year-old male, smoker with a history of inoperable 
esophageal squamous-cell carcinoma with a complete metabolic 
response after chemoradiotherapy. Four years later, on a follow-up 
PET/CT study, a well defined FDG-avid solitary pulmonary nodule 
(SPN) appears in the right upper lobe apical segment (Figure 1). 
The most probable diagnosis would be metastasis or primary 
pulmonary tumor. Six months later, another PET/CT study was 
performed in order to see the evolutions of this SPN, without any 
metabolic nor morphological changes. An atypical segmentectomy 
was performed, with histology images (Figure 2) revealing RDD. 
Results: Figure 1. Follow-up study with 2-[18F] FDG PET/CT. (a) 
Maximum intensity projection (MIP) showing a hypermetabolic 
focus in the right lung (arrow). (b) Axial CT section showing a SPN 
of subpleural location in the apical segment of the right lower 
lobe. (c) Axial section of the hybrid image showing FDG uptake 
(SUVmax 2,5). Figure 2. Histological and immunohistochemical 
study of the lung lesion. (a) diffuse aggregates of histiocytes with 
abundant cytoplasm and accompanying cellularity composed 
of lymphocytes and plasma cells (HEx100). (b) Histiocytic cells 
have abundant clear or slightly eosinophilic cytoplasm and a 
large vesicular nucleus with prominent nucleoli. Many of these 
histiocytes have numerous intact lymphocytes in their cytoplasm, 
a feature referred to as emperipolesis or lymphagocytosis (HEx400). 
(c) Immunohistochemically the histiocytes are positive for S-100 
and CD68 but are negative for CD1a (x400). Conclusion: Extranodal 
disease is seen in approximately 40% of cases and can rarely 
occur in the absence of nodal disease, generally in older patients. 
Specific extranodal sites include skin (10%), nasal cavity (11%), 
bone (5% -10%), orbital tissue (11%), and central nervous system 
(5%, predominantly dural). Other locations are sporadic. Lung 
involvement has been described in less than 2%.
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OP-023
The added value of [68Ga]Ga-FAPI-46 to 2-[18F]FDG in 
differential diagnosis of Malignant Melanoma
F. Novruzov1, E. Mehdi1, H. Mammadzada2, R. Shukurov1, Z. 
Dadashov1, M. Valiyev1, M. Balashov1, G. Aliyeva1, K. Farkhadzade3, 
F. Valla4, J. Aliyev5;  
1Azerbaijan National Centre of Oncology, Department 
of Nuclear Medicine, Baku, AZERBAIJAN, 2Medical Plaza 
Hospitals, Department of Endocrinology, Baku, AZERBAIJAN, 
3Azerbaijan Medical University, Department of Radiology, 
Baku, AZERBAIJAN, 4SOFIE, Director RCM, Totowa, NJ, UNITED 
STATES OF AMERICA, 5Azerbaijan National Centre Of Oncology, 
Department of General Surgery, Baku, AZERBAIJAN.

Aim/Introduction: Metastatic melanoma is known for its aggressive 
nature and poor prognostic characteristics. Breast involvement 
often represents the first sign of a primary extra-mammary tumor. 
Fibroblast activation protein (FAP) is overexpressed in cancer-
associated fibroblasts and an upregulation of FAP expression could 
be observed in metastatic melanomas. Materials and Methods: 
Here, we present [68Ga]Ga-FAPI-46 PET/CT and 2-[18F]FDG PET/CT 
findings in a controversial case of a 15-year-old girl with aggressive 
cancer and multiple metastases. The patient was presented to us 
with multiple lytic bone lesions which were incidentally detected 
on computed tomography. Results: The MIP and axial fused PET/
CT images showed intense 2-[18F]FDG uptake in lesions located 
in the both breasts, lungs, multiple bones and mild (SUVmax=2.7) 
focal uptake at the patient’s retroauricular region. Considering the 
extremely low incidence rate of adolescent breast cancer (0.1 in 
100.000), following the internal protocol of our center, we performed 
additional [68Ga]Ga-FAPI-46 imaging to differentiate the primary 
lesion. Subsequently, axial fused PET/CT and MIP images with 
[68Ga]Ga-FAPI-46 showed high uptake only in bones and at the 
retroauricular region in contrast to the lesions located in breasts and 
lungs which showed no uptake. Further investigation revealed that 
2 weeks prior to the referral, the patient had a surgical removal of 
a mole from the preauricular region which was confirmed through 
pathological examination to be malignant melanoma. Due to low 
socioeconomic status and a language barrier, the family was not 
able to fully comprehend the diagnosis and the reason for surgical 
removal of the mole with retroauricular lymph node dissection, which 
was performed in foreign country. The pattern of [68Ga]Ga-FAPI-46 
uptake in this patient could be explained either by the evidence of 
FAPI expression in melanoma cells and in slow-healing fibrous tissue, 
or by its possible increased expression in slow-growing tumors. 
Conclusion: The usefulness of 2-[18F]FDG PET/CT for imaging 
bone, soft-tissue and visceral melanoma metastases has been well-
established. However, our previous work and this particular case 
could be supportive evidence that [68Ga]Ga-FAPI-46 PET/CT is a more 
resourceful tool compared to FDG PET/CT due to its high negative 
predictive value in primary breast cancers and breast metastases.  
Therefore, the added value of [68Ga]Ga-FAPI-46 to 2-[18F]FDG could 
help clinicians to make the right differential diagnosis with PET/CT 
imaging and prevent misinterpretation.

OP-024
[123I]I-MIBG Adrenal Scintigraphy Value In a Case of 
Recurrent Malignant Pheochromocytoma With Unusual 
Peritoneal Metastasis
D. Patrut, A. Montellano Fenoy, J. Villena Salinas, C. Balbin Garcia, 
E. Espinosa Muñoz, S. Sanz Viedma;  
University Hospital Virgen de la Victoria, Málaga, SPAIN.

Aim/Introduction: Pheochromocytomas are catecholamine-
secreting tumours, mostly benign, that arise from chromaffin 
cells of the sympathetic nervous system. Metastatic spread 
is the only reliable criterion for the diagnosis of malignant 
pheochromocytoma, common sites being lymph nodes, bones, 
lungs and liver. Peritoneal implants are a very unusual finding. 
The diagnosis of pheochromocytoma should first be established 
biochemically, and the radiological imaging tests of choice are 
computed tomography (CT) or magnetic resonance imaging 
(MRI). The first-line specific functional imaging test is scintigraphy 
with [123/131I]I-metaiodobenzylguanidine(MIBG), which helps 
describe the extent and location of disease. We present a case of 
recurrent pheochromocytoma with an unusual metastasis site in 
the peritoneum. Materials and Methods: The adrenal scintigraphy 
was performed according to the common protocol. To protect 
the thyroid from radiation, the patient ingested 5 ml/8hours of a 
5% potassium iodine solution for 5 days, starting the day before 
the injection. Medication that might interfere with the radiotracer 
uptake was retired and 370.54 MBq of [123I]I-MIBG were administered 
intravenously. Whole-body scan, abdomen and thorax SPECT/
TC were acquired 3 hours post-injection, while whole-body scan 
and abdomen SPECT/CT were also acquired 24 hours after the 
injection. Results: The patient was a 55-years-old male with a 
history of diabetes, hypertension, and multiple strokes, who had 
undergone left adrenalectomy for pheochromocytoma four years 
ago. He was admitted in the Neurology ward for a possible new 
stroke and presented himself on examination with hypertension 
and hyperglucemia. Considering the debut symptoms for the 
2018 pheochromocytoma were similar, recurrency of the tumour 
was suspected. According to the diagnostic protocol, the patient 
underwent morphological imaging tests and after, an adrenal 
scintigraphy with [123I]I-MIBG was performed, showing a focal 
deposit in the left adrenal surgical bed and also multiple nodular 
lesions with high radiotracer uptake (2 in the liver and various others 
in the peritoneum, the most significant one being localized behind 
the bladder) suggesting metastases. No other lesions were identified. 
Chemotherapy was decided, the patient having received until 
now three cycles of Cyclophosphamide-Vincristine-Dacarbazine. 
Conclusion: This case underlines the importance of [123I]I-MIBG scan 
in the diagnosis and follow-up of pheochromocytoma, identifying 
not only the primary lesion, but also being able to detect metastases, 
thus assessing the extension of the disease and helping decide the 
adequate treatment course to follow. 

OP-025
Case report of Multiple Myeloma: a comparison between 
18F-FDG-PET/CT and 68Ga-PSMA-PET/CT
D. Bezzi1, S. Fanti2, C. Nanni2;  
1Nuclear medicine, Alma Mater Studiorum University of 
Bologna, Bologna, ITALY, 2Nuclear Medicine Unit, IRCCS Azienda 
Ospedaliero-Universitaria di Bologna, Bologna, ITALY.

Aim/Introduction: In recent years several new PET tracers in addition 
to 18F-fluorodeoxyglucose (18F-FDG) have been evaluated for the 
study of Multiple Myeloma(MM), including 68Gallium-Prostate-
Specific Membrane Antigen(68Ga-PSMA), a radiopharmaceutical 
commonly used in the investigation of prostate cancer, which has 
been shown to have high affinity for the endothelium of many 
tumor diseases. In this case report we compare the results of both 
[18F]FDG-PET/CT(FDG-PET) and 68Ga-PSMA-PET/CT(PSMA-PET) in 
the evaluation of myelomatous disease. Materials and Methods: 
Here we reported the cases of two patients newly diagnosed with 
symptomatic MM (according to the updated CRAB criteria of the 
IMWG-International Myeloma Working Group). Both patients 
underwent FDG-PET, and PSMA-PET was performed within 1 week. 
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The first patient was a 43-year-old man presenting with recent 
findings of monoclonal IgA/kappa gammopathy and bilateral rib 
pain.The second patient was a 62-year-old man presenting with 
MM evolved from previous monoclonal gammopathy of unknown 
significance(MGUS), he was symptomatic due to anaemia. Results: 
The first patient showed a strong discordance in results: 1. FDG-PET 
demonstrated high uptake in multiple focal lesions throughout 
the axial and appendicular skeleton and concomitant diffuse 
and pathological bone marrow (BM) involvement. A voluminous 
lesion with paramedullary extension stands out in the right 
second rib (standardized uptake value, SUVmax=5.9). 2. PSMA-
PET demonstrated only one area of high focal bone uptake in the 
proximal left femur, very slight uptake in the paramedullary lesion 
of the right second rib (SUV max=1.2) and absent or minimal 
uptake of the remaining FDG-PET findings. In the second patient 
we observed a concordant and diffuse increased bone marrow 
radiotracers uptake throughout the entire skeleton. FDG-PET uptake 
was slight to moderate (Bone marrow SUVmean=2.8, SUVmax=4.4 
of the fourth lumbar vertebra), whereas PSMA-PET showed higher 
intensity and heterogeneity of distribution (BM SUVmean=5, 
SUVmax=7.6 of the eleventh dorsal vertebra). Conclusion: We 
observed a significant heterogeneity between PSMA-PET and FDG-
PET. Especially the higher sensitivity of FDG PET compared to PSMA 
PET in the first illustrated case is in contrast to the few previous 
clinical cases reported in the literature that described a high 
affinity of the PSMA for focal bone lesions. This heterogeneity could 
be related to the different genomic profiles observed since the 
earliest stages of disease and also to the known distinct FDG-PET/
CT distribution patterns. Consequently, it could lead to a different 
clinical and prognostic value. 

OP-026
Lu-177-PSMA-617 Therapy in a Patient with Chronic Renal 
Failure
L. Mercolli1, C. Mingels1, K. Zeimpekis1, S. Xue1, I. Alberts1, D. 
Uehlinger2, A. Rominger1, A. Afshar-Oromieh1;  
1Department of Nuclear Medicine, Inselspital, Bern 
University Hospital, Bern, SWITZERLAND, 2Department 
of Nephrology and Hypertension, Inselspital, Bern 
University Hospital, Bern, SWITZERLAND.

Aim/Introduction: Aims The efficacy of Lu-177-PSMA-based 
radioligand therapy for metastatic castration-resistant prostate 
cancer is extensively documented in the literature. In this report, 
we describe the Lu-177-PSMA-based radioligand therapy of 
a patient with chronic renal failure. Materials and Methods: 
A patient (m, 63y) with chronic renal failure (stage IV) due to 
autosomal dominant polycystic kidney disease received four cycles 
of Lu-177-PSMA-617 therapy as an inpatient (treatment under a 
compassionate use program). The patient continued to receive 
hemodialysis during his stay in the nuclear medicine department, 
with the first hemodialysis treatment being performed between 
1:45 and 2:06 h post-injection. We used state-of-the-art voxel 
dosimetry and blood sampling together with the standard-of-care 
clinical variables to monitor the radioligand therapy. Furthermore, 
we measured the relevant quantities for radiation protection of the 
medical staff and the environment. Results: The patient responded 
well to the first three evaluated therapy cycles and the PSA level 
decreased constantly from 298 ng/ml to 15.3 ng/ml. The doses 
for the organs-at-risk were well below the EANM dose limits: the 
parotid gland doses per cycle varied from 2.32 to 3.19 Gy, the 

submandular gland doses from 1.71 to 2.22 Gy and the kidney 
doses from 0.37 to 0.89 Gy over three cycles. These organ doses 
are comparable in line with values from the literature. The effective 
half-life of in the patient’s blood ranged from 14.2 to 19.2 h which 
is also in line with published data. For a single dialysis the medical 
staff directly involved in the procedure accumulated a maximal 
whole-body effective doses of 8 to 26 μSv. Conclusion: This patient 
case would suggest that Lu-177-PSMA-based radioligand therapy 
can be applied successfully and safely to a patient with chronic 
renal failure undergoing dialysis.

OP-027
A Case Of Benign Schwannoma With High Uptake Of 
18F-FDG
Q. Chen, X. Cao, J. Wan, J. Yu, Y. Wang;  
The Fifth Affiliated Hospital of Sun Yat-
sen University, Zhuhai, CHINA.

Aim/Introduction: 18F-FDG PET/CT is a useful tool to help clinicians 
to differentiate benign from malignant retroperitoneal mass. 
However, the high FDG uptake lesion is also likely to be benign. 
In this case report, we aim to discuss the reasons for the high 
uptake of FDG in isolated retroperitoneal benign schwannomas, 
which are rare tumors. Materials and Methods: We present 
that positron emission tomography (PET)-CT showed a strong 
fluorodeoxyglucose (FDG) accumulation in the tumor (SUVmax 
5.6), although the retroperitoneal schwannoma was confirmed 
benign in this case. Results: A 47‐year‐old woman was admitted 
to our hospital because of a left abdomen mass discovered for one 
and a half years. The tumor markers including carcinoembryonic 
antigen, alpha-fetoprotein, CA-199, CA-125, CA-153, and squamous 
cell carcinoma antigen were negative. FDG PET/CT demonstrated 
that in the left abdominal cavity there was a well-circumscribed 
mass with mixed density, which was about 10.9cm×9.1cm×14.2cm 
in size. The PET image showed uneven FDG uptake in the tumor 
with SUVmax of 5.6. The mass protruded forward in the anterior 
abdominal wall, and the surrounding tissues such as the left psoas 
major muscle, iliac vessels, and descending colon were pressed 
and pushed. It was diagnosed more likely as mesenchymal 
tumors because of hypermetabolism. Immunohistochemistry 
demonstrated the presence of S100+, SOX-10+, SDHB+, CD68+, 
CD99+, β -catenin suspect cells +, NF+, SMA-, Desmin-, Calponin-, 
DOG1-, CD117-, CD34-, STAT6-, EMA-, ERG-, Ki67 about 2% +. 
Conclusion: Schwannomas are benign, often asymptomatic 
slow growing tumors that originate from Schwann cells of the 
neural sheath. Studies have shown that the FDG uptake value 
of schwannomas is variable, which is related to tumor location, 
size, microvascular permeability, vascular density, cell density and 
other factors, but irrespective of the Ki-67 index. Even if SUVavg or 
SUVmax is greater than 6.0, the possibility of benign schwannoma 
cannot be excluded. Besides, glucose transporter Type 1 (GLUT-1) 
has been shown to be overexpressed in most tumors. Glut-3 is a 
major glucose transporter in neurons and is present in all human 
tissues. Therefore, the overexpression of GLUT-3 in schwannomas 
may also be one of the reasons for the hypermetabolic activity. 
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OP-028
Foreign body type giant cell reaction with extensive 
granulation tissue and intense inflammation after 
chemotherapy mimicking residual lymphoma on FDG PET
W. Zeng1, S. Kazi1, S. Raptis2, F. Abbaspour1;  
1The Ottawa Hospital, Ottawa, ON, CANADA, 
2Montfort Hospital, Ottawa, ON, CANADA.

Aim/Introduction: Foreign body type giant cell reaction is typically 
a biological and immunological reaction to the presence of foreign 
bodies such as catheters, parasites or biomaterials with a collection 
of fused macrophages (giant cell). We reported an unusual case of 
FDG PET findings in diffuse large B-cell lymphoma in the urinary 
bladder following incomplete resection and chemotherapy and 
discussed the underlying mechanism. Materials and Methods: 
A 75-year-old male with stage IIIA diffuse large B-cell lymphoma 
involving the bladder, spleen, and lymph nodes status post 
resection of the bladder lesion and chemotherapy referred for FDG 
PET and MRI. Results: On FDG PET/CT, an intensely hypermetabolic 
bladder wall lesion with a maximum standard uptake value 
(SUVmax) of 67.9 (SUVmax of radiourine was 32.3) was identified, 
with interval resolution of other lesions. A follow-up MRI showed 
irregular, non-masslike T2 hypointensity thickening of the left 
lateral bladder wall extending to the trigone, corresponding to the 
hypermetabolic lesion on FDG PET. Both PET and MRI were unable 
to definitively diagnose residual/recurrent DLBCL. The patient was 
brought back to the operating room for transurethral resection of 
the suspected bladder lesion. On pathology, extensive granulation 
tissue with foreign body type giant cell reaction as well as acute 
and chronic inflammation was identified. There was absence of 
neoplasia. The patient was asymptomatic and disease free on the 
follow-up. Conclusion: The findings of foreign body type giant 
cell reaction with intense FDG uptake following chemotherapy 
without the presence of a foreign body are believed to be due 
to rapid, extensive tumor necrosis in response to chemotherapy, 
with persistent accumulation and activation of macrophages to 
clean up the dying cells, as evidenced by the presence of extensive 
vascularisation on histological examination. The “foreign body” in our 
case was the actual tumor dying rapidly. The causes of foreign body 
type reaction will be discussed. References: McGregor L. Reactions 
to Radiation in Lymph Nodes Containing Carcinoma Metastases 
of the Squamous Cell Type. Acta Radiol. 1934;15(2):129-152. 
doi:10.3109/00016923409132424 Brooks PJ, Glogauer M, McCulloch 
CA. An Overview of the Derivation and Function of Multinucleated 
Giant Cells and Their Role in Pathologic Processes. Am J Pathol. 
2019;189(6):1145-1158. doi:10.1016/j.ajpath.2019.02.006

OP-029
Deramatic Cessation of gross sustained treatment 
resistant hematuria after lu177-psma therapy, a case 
report
A. Aghaee1, H. Ghorbani2, V. Roshanravan1, S. Soltani2;  
1Nuclear medicine research center, Mashhad university of 
Medical Sciences, Mashhad, IRAN, ISLAMIC REPUBLIC OF, 
2Kidney transplantation research center, Mashhad university 
of Medical Sciences, Mashhad, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: Lu177 PSMA therapy is currently the treatment 
of choice for metastatic castration resistant prostate cancer patients. 
Many trials has been conducted to evaluate the efficacy and safety 
of this treatment modality Materials and Methods: We report a 

patient with locally invasive metastatic castration resistant prostate 
adenocarcinoma, which has massive invasion to the bladder and 
caused frequent gross hematuria. The patient had received more 
than 10 units of pack cell at the time he was referred for lu177-psma 
therapy, but despite frequent transfusions his hemoglobulin was 
always under 8 g/dl. He had received first generation ADT from 
3 years ago and the second generation from 1 year ago and had 
undergone multiple procedures for cessation of hematuria, such as 
multiple cystoscopies , bladder iriigations and angioembolizations 
in the urology department. Results: We performed Tc99m-PSMA 
whole body and SPECT/CT scan, which demonstrated a large 
psma avid prostate mass with massive invasion to the bladder. 
All components of the locally invasive tumor showed high PSMA 
avidity, so he was scheduled for Lu177-PSMA therapy. 1 week after 
the diagnostic scan, Lu177-PSMA was administered and the patient 
reported no hematuria 4 days after the lu177-PSMA injection. In 
the follow up, no recurrent hematuria was reported, too. The PSA 
level declined from 40.5 ng/ml to 18.7 ng/ml, 1 month after the 
first treatment. Conclusion: Our case introduces a new therapeutic 
effect of lu177-psma therapy as we could make the gross hematuria 
to stop even after 1 therapeutic dose. 

OP-031
PSMA PET/CT Detected Prostate Cancer Metastasis in a 
Patient with Negative mpMRI and Prostate Gland Biopsy
L. Vetrone1, G. Cuzzani1, R. Mei1, L. Zanoni2, A. Bertaccini3,4, L. 
Bianchi3,4, P. Castellucci2, C. Gaudiano5, A. Cappelli5, F. Giunchi6, S. 
Fanti1,2;  
1Nuclear medicine, Alma Mater Studiorum University of 
Bologna, Bologna, ITALY, 2Nuclear Medicine, IRCCS Azienda 
Ospedaliero-universitaria di Bologna, Bologna, ITALY, 3Division 
of Urology, IRCCS Azienda Ospedaliero-universitaria di Bologna, 
Bologna, ITALY, 4DIMES, University of Bologna, Bologna, ITALY, 
5Department of Radiology, IRCCS Azienda Ospedaliero-
universitaria di Bologna, Bologna, ITALY, 6Pathology, IRCCS 
Azienda Ospedaliero-universitaria di Bologna, Bologna, ITALY.

Aim/Introduction: This is a case of [68 Ga]Ga-Prostate-specific 
membrane antigen(PSMA)-11 PET/CT in a 73-years old patient 
with significantly high iPSA level despite both multiparametric 
magnetic resonance imaging (mpMRI) and 12-core saturation 
biopsy negative for prostate cancer (Pca). Materials and Methods: 
In November 2021 the patient underwent a routinary abdomen 
ultrasound with the detection of several pelvic and retro-peritoneal 
adenomegalies, confirmed by diagnostic CT. Initially the suspect 
of Pca origin was raised, due to high PSA levels (55 ng/dl versus 
2.1ng/dl the previous year). A 12-samples saturation biopsy was 
then performed, with inconclusive result. Nevertheless, due to 
further increase in PSA level up to 77ng/dl in December (PSA 
doubling time approximately 4 months), a mpMRI was performed 
in January showing absence of clinically significant PCa (PIRADS 2) 
and persistence of enlarged pelvic lymph nodes. The patient was 
subsequently referred for a [68Ga]Ga-PSMA-PET/CT, which was 
performed and reported following standard EANM guidelines. A 
delayed 90 min scan on the pelvis was also acquired. Results: In 
accordance with previous mpMRI, PSMA-PET/CT detected no 
significant nor focal uptake within the prostate gland even at 
delayed acquisition (diffuse pattern, SUVmax 3.6). Interestingly, 
multiple PSMA-avid pelvic and retroperitoneal lymphadenopathies 
were detected (SUVmax 34) as well as a single, intense focal bone 
lesion at L3 vertebral body (SUVmax 14, corresponding with 
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initial focal osteoblastic lesion at low-dose CT images-LDCT), and 
a single focal uptake in a left axillary lymph-node (SUVmax 19). 
Of note, the latter lymph-node was homolateral to the injection 
site of recent anti-SARS-Cov2 vaccination and without clearly 
pathological pattern on LDCT. However, due to its high PSMA 
expression, it was chosen for ultrasound-guided biopsy and finally 
diagnosed as Pca metastasis. Conclusion: Several malignancies can 
present with subdiaphragmatic nodal findings, but this is a highly 
interesting case as, despite the advanced metastatic spread at 
initial presentation, the primary Pca was detected by none of the 
diagnostic techniques. The importance of [68Ga]Ga-PSMA-PET/
CT was to rapidly pave the way to reach the final diagnosis by 
selecting the unusual axillary lesion with elevated PSMA expression 
as the target biopsy for a mini-invasive approach optimizing patient 
management; in addition, it was able to detect a single PSMA avid 
sclerotic lesion typical for initial bone spread of PCa. 

OP-032
Multiple sequential tumor recurrence in the port site after 
laparoscopic prostatectomy detected by 68Ga-PSMA PET/
CT
N. Hernandez1, D. Quijano1, L. Calderoni2, S. Fanti2, R. Mei2, N. 
Fraccascia2, G. Argalia2, L. Anzola1, P. Castellucci2;  
1Fundacion Universitaria Sanitas, Bogota, COLOMBIA, 2IRCCS 
Azienda Ospedaliero-Universitaria, Bologna, ITALY.

Aim/Introduction: cutaneous or subcutaneous Prostate 
adenocarcinoma recurrence after robotic surgery as metastasis 
at the laparoscopic port site is rare and has been reported in 
a limited number of cases. It has been shown that the risk of  
port-site metastases is 0.09-0.73 %. For successful metastasis in the 
port site occur, tumor cells must re-adhere to tissue, avoid the host 
immune response and replicate, additionally, it has been shown 
that malignancies prefer recently traumatized tissues or areas of 
high cellular proliferation, which can be favored by the surgical 
procedure, also associated with a possibility of aerosolization 
generated by incisions that are too large or trocars that are inserted 
in a non-orthogonal fashion might allow turbulent air flow, thus 
leading to the implantation of tumor cells during the laparoscopic 
manipulation. Materials and Methods: we present a case of a 
67-year-old man diagnosed with prostate cancer (iPSA 8.2ng/ml), 
treated with a robotic-assisted laparoscopic radical prostatectomy 
(RALP) and pelvic lymph node dissection. After surgery pathological 
stage was adenocarcinoma of the prostate (ISUP4, pT2c pN0(0/22)), 
involving the apex, having required 5 successive radicalizations to 
reach the R0 status, four weeks after surgery the PSA reached an 
undetectable level (0.01ng/mL).Biochemical recurrence occurred 
14 months later (PSA 0.9ng/mL), when a successful salvage pelvic 
external beam radiotherapy was given (PSA nadir 0,1ng/mL after 3 
months). Five months later, PSA raised to 0.98ng/mL and a whole-
body magnetic-resonance resulted negative. Results: the patient 
underwent a 68Ga-PSMA-PET/CT showing pathologic uptake 
in a subcutaneous nodule located in the left abdominal wall in 
the left port site of the RALP. After surgery pathology confirmed 
a localization of acinar adenocarcinoma of prostatic origin with 
negative surgical margins. One month later, the PSA serum levels 
dropped down (0.19 ng/mL).Seven months later PSA started to 
increase to 0.38ng/mL, 0,65ng/mL, and 0.96ng/mL. A new 68Ga-
PSMA-PET/CT showed pathologic uptake in a subcutaneous 
nodule located in the right abdominal wall in the port site of the 
RALP. Pathology after surgical resection showed the presence 

of metastatic prostate cancer. However, PSA did not drop down 
(1,60ng/ml) and another 68GaPSMA-PET/CT was performed two 
months later, which showed reappearance of a new focal uptake 
in the left abdominal wall consistent with a relapse. Conclusion: 
being a whole-body method, 68GaPSMA-PET/CT is able to explore 
all tissues and localizations with good accuracy, making possible 
to detect metastasis located in unusual sites that would have been 
difficult to detect with other methods.

OP-033
PET/MRI features of an intracranial non germinomatous 
germ cell tumor
B. Ronchi, G. Peña, M. Henriquez;  
Department of Nuclear Medicine, FUESMEN, 
Mendoza, ARGENTINA.

Aim/Introduction: To present an uncommon case of a non 
germinomatous germ cell tumor in the midbrain of a 26 years-
old male patient with history of testicular cancer with current 
neurological symptoms. PET/MRI allowed to identify the lesion, 
extension, metabolic degree and prognosis in a single scan. 
Materials and Methods: A 26 years-old male patient with a history 
of testicular cancer in 2013 (embryonal carcinoma confirmed 
after histopathology of right orchiectomy), presented headaches, 
nausea, and visual disorders in 2021. A brain MRI was performed 
which illustrated a nodular expansive lesion located at the midbrain 
level (next to the hypothalamus) , with intense enhancement 
after intravenous contrast administration conditioning obstructive 
hydrocephalus. Therefore, he was suitable for an evaluation with PET 
/ MRI with F-18 Fluorodeoxyglucose (FDG), in a full-body PET 3D TOF 
acquisition scan in Hybrid Resonator, PET / MRI General Electric SIGNA 
3 Tesla. Results: Intracranial germ cell tumors (IGCT) are extremely 
rare neoplasms with a varied histologic differentiation, prognosis 
and clinical behavior. Non germinomatous germ cell tumors, like 
embryonal carcinoma subtype have the propensity to arise in/near 
the midline. Between 80-90% “hug” the midline, extending along 
the midline axis from the pineal gland to the suprasellar region with 
multiple lesions in a low proportion. Moreover, cerebrospinal fluid 
dissemination and invasion are common, thus the entire neuroaxis 
has to be evaluated. Non germinomatous germ cell tumors have 
heterogeneity on image presentations, however, they are commonly 
iso-/hyperintense on T1 and T2 and hyperintese on FLAIR secuencies. 
Due to high cellularity they show restriction in DWI images. GRE 
exhibits hemorrhagic spots and after contrast administration 
non germinomatous enhance intensely, heterogeneously. PET/
MRI combines anatomic imaging with metabolic imaging that 
has a great potential for advanced characterization of brain 
tumors and distinguishing treatment related changes from tumor 
progression. Malignant brain tumors, show increased glucose 
metabolism, which is reflected on FDG-PET imaging. These images 
exhibit information of tumor grade according to SUV max uptake 
and hence, prognosis.The three-dimensional capability of MR 
imaging allows delimiting the vascular and neural structures with 
more accuracy, under zero exposure to radiation. PET imaging 
is appropriate to identify metabolic activity and the presence of 
distant metastases. Conclusion: PET/MRI scan had a paramount role 
in the determination of its probable etiology, location, extension, 
distant metastasis, and metabolic degree. This hybrid methodology 
combines the two best complementary techniques, in a single 
exam, which provides a more certain diagnostic approach.
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OP-034
Determining the ideal mass and clinical potential of a 
bimodal probe for image-guided surgery of GRPR-positive 
cancer
M. Verhoeven1, M. Handula1, L. van den Brink1, C. M. A. de Ridder2, 
D. C. Stuurman2, Y. Seimbille1, S. U. Dalm1;  
1Department of Radiology and Nuclear Medicine, Erasmus 
MC, Rotterdam, NETHERLANDS, 2Department of Experimental 
Urology, Erasmus MC, Rotterdam, NETHERLANDS.

Aim/Introduction: Image-guided surgery is promising for 
complete tumor resection of solid cancers. For this, bimodal probes 
containing a radioisotope for preoperative nuclear imaging and a 
fluorescent dye for intraoperative surgical guidance are used. We 
previously developed a gastrin-releasing peptide receptor (GRPR)-
targeting bimodal probe that exhibits good tumor uptake and 
favorable pharmacokinetic properties. The aim of this study was 
to determine the ideal mass for an optimal tumor-to-background 
ratio (TBR) for both imaging techniques. Furthermore, we defined 
the clinical potential of the probe for tumor delineation on 
human cancer specimens. Materials and Methods: The chemical 
structure of the bimodal probe is DOTA-K(sCy5)-pADA-fQWAVGH-
NHCH[CH2CH(CH3)2]2). In vivo studies were performed in mice 
xenografted with GRPR-positive human prostate cancer PC-3 cells. Ex 
vivo biodistribution studies and optical imaging of a subset of organs 
was executed 24 hours after intravenous injection of three different 
masses (0.75, 1.25 and 1.75 nmol) of the indium-111 (~20 MBq/mass) 
and sulfo-cyanine5 labeled probe. Prior to this, SPECT/CT and optical 
imaging was performed. The harvested tumor material was used 
for ex vivo analysis to localize the nuclear and optical signal within 
the tissue. Furthermore, in vitro autoradiography studies on human 
GRPR-positive cancers were performed to determine the tumor 
delineation capacity of the probe. Results: The absolute fluorescent 
signal in the tumor increased with mass, e.g. the signal was 1.7-
fold higher for 1.75 vs. 0.75 nmol. Unfortunately, the signal in most 
background organs also increased, leading to comparable TBRs for 
all masses. For example, a >2 fold higher signal was observed in the 
kidneys, liver and spleen when 1.75 vs. 0.75 nmol was administered. 
Concerning the radioactive signal, injection of a higher mass resulted 
in a slightly lower tumor signal (2.74±0.18% vs. 2.09±0.30% injected 
dose/gram for 0.75 and 1.75 nmol, respectively). Moreover, injection 
of 1.25 and 1.75 nmol resulted in higher non-specific uptake in the 
liver, presumably because of more non-specific interactions of the 
dye. Ex vivo analysis of xenograft sections revealed strong and GRPR-
nonspecific binding of the probe to necrotic tumor cores, most likely 
facilitated by sulfo-cyanine5. Furthermore, binding to human cancer 
specimens demonstrated clear tumor delineation. Conclusion: The 
lowest probe mass resulted in the highest radioactivity uptake in the 
tumor and maximal fluorescent TBRs. In addition to GRPR-targeting, 
binding of sulfo-cyanine5 to necrotic cells also contributed to tumor 
uptake. Furthermore, we showed the potential of our bimodal probe 
for delineating tumor margins for image-guided surgery of GRPR-
positive cancers. 

OP-035
Development and optimization of a dimeric peptide tracer 
for nerve-sparing surgery
T. Buckle, M. van Meerbeek, F. W. B. van Leeuwen;  
LUMC, Leiden, NETHERLANDS.

Aim/Introduction: Surgically induced nerve damage is a common 
but debilitating side-effect. Reasoning that fluorescence-guidance 
could enable nerve sparing interventions in the future, we developed 
a fluorescent tracer that specifically target the most abundant protein 
in peripheral myelin, namely myelin protein zero (P0). Materials and 
Methods: Following truncation of homotypic P0 protein-based 
peptide sequences and fluorescence labeling, the lead compound 
Cy5-P0101-125 was selected (1). Using a bifunctional fluorescent 
dye the dimer Cy5-bis-P0101-125 was created. Assessment of the 
performance of the mono- and dimer was based on (photo)physical 
evaluation, in vitro assessment in P0 expressing Schwannoma cell 
cultures by means of fluorescence confocal imaging (specificity, 
location of binding and blocking experiments) and flow cytometry 
(binding affinity; KD). Non-P0 expressing cell lines and anti-P0 
antibodies were used as controls. Results: Multimerization 
resulted in a 2.7-fold increase in brightness for Cy5-bis-P0101-125 
compared to Cy5-P0101-125. In addition, a 1.5-fold increase in 
affinity was found for the bis-peptide tracer derivative compared 
to the monomer (70.3 +/- 10 nM vs. 104.9 +/- 16.7 nM; p=0.003). 
Quantification of the fluorescence intensity of Cy5-bis-P0101-125 
and Cy5-P0101-125 over a concentration range between 5nM and 
1uM revealed a concentration-dependent signal for both tracers. 
At identical concentrations, a 1.4-fold higher fluorescence signal 
intensity was observed for Cy5-bis-P0101-125. Combined with the 
rise in affinity the latter indicates a confirmational cis/trans effect (2). 
Conclusion: Multimerization of the nerve targeting peptide P0101-
125 improved the performance of this nerve-specific agent in 
two areas, namely affinity and fluorescence intensity. Together 
this indicated that dye functionalization impacts the cis/trans 
confirmation of P0101-125. References: (1) Buckle et al, EJNMMI Res. 
2021;11(1):50, (2) Rashid et al, Nat Commun. 2019 May 8;10(1):2104

OP-036
A novel 18F-labeled molecular probe for positron emission 
tomography imaging of oxidative stress
R. Yan, F. Mota, V. R. Pell, N. Singh, F. Baark, E. Waters, P. Sadasivam, 
R. Southworth;  
King’s College London, London, UNITED KINGDOM.

Aim/Introduction: Reactive oxygen species (ROS) induced oxidative 
stress underlies the pathology of many human diseases.1 There 
are currently no clinically approved in vivo techniques capable 
of identifying oxidative stress for the early diagnosis and staging 
of disease, or gauging response to therapy. Positron Emission 
Tomography (PET) is able to probe intracellular environments 
with exquisite sensitivity, and is not limited by tissue depth, it 
offers significant potential for this purpose. We have therefore 
radiosynthesized a novel PET molecular imaging agent, 18F-FPBT for 
the in vivo detection of oxidative stress. Materials and Methods: 
18F-FPBT was synthesized and its lipophilicity, stability, and reactivity 
with various bio-relevant reactive oxygen species (ROS) were 
determined in vitro. PET/CT imaging and biodistribution studies 
were then performed in healthy mice and rats determine its 
pharmacokinetics and baseline tissue retention, and in a clinically 
relevant rat model of cardiac oxidative stress induced by chronic 
doxorubicin treatment.2 Results: 18F-FPBT was radiosynthesized 
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in one-step by nucleophilic 18F-fluoride in near quantitative 
radiochemical conversion. In vitro, 18F-FBPT showed rapid and 
selective oxidation by superoxide (around 60% in 5 min) compared 
to other physiological ROS. Moreover, oxidation of 18F-FBPT by 
superoxide was partially inhibited by ~70% in the presence of 
ascorbic acid. In healthy mice and rats, 18F-FBPT distributed to 
all major organs in the first few minutes post-injection and was 
rapidly cleared via both renal and hepatobiliary routes with minimal 
background retention in the heart. In a rat model of doxorubicin-
induced cardiotoxicity 18F-FBPT showed significantly higher (p < 0.05) 
uptake in the hearts of treated animals compared to healthy controls. 
Conclusion: We have developed a novel radiotracer, 18F-FPBT, for 
the direct detection of oxidative stress by PET. It is selective towards 
superoxide oxidation, and exhibits significantly increased myocardial 
retention during doxorubicin-induced cardiotoxicity, highlighting 
its potential as a PET tracer to noninvasively detect oxidative stress 
in vivo. References: 1. Sies H, Jones DP. Reactive oxygen species 
(ROS) as pleiotropic physiological signalling agents. Nature Reviews 
Molecular Cell Biology. 2020:1-21;2. Zhang S, Liu X, Bawa-Khalfe T, 
et al. Identification of the molecular basis of Doxorubicin-induced 
cardiotoxicity. Nature medicine. 2012;18:1639.

OP-037
Targetting folate receptor-β expressing macrophages 
by 18F-labelled folate PET radiotracer in rat model of 
myocardial infarction
I. Iqbal1,2, H. Liljenbäck1,3, P. Andriana1, M. Ståhle1, J. Virta1, E. A. 
Herre1, M. W. G. Miner1, M. Srinivasarao4, P. S. Low4, J. Knuuti1,2,5, X. 
G. Li1,6,5, A. Roivainen1,2,5, A. Saraste1,2,7;  
1Turku PET Centre, University of Turku, Turku, FINLAND, 2Turku 
PET Centre, Turku University Hospital, Turku, FINLAND, 3Turku 
Centre For Disease Modeling, University of Turku, Turku, FINLAND, 
4Department of Chemistry, Purdue University, West Lafayette, 
IN, UNITED STATES OF AMERICA, 5InFLAMES Research Flagship 
Center, University of Turku, Turku, FINLAND, 6Turku PET Centre, 
Åbo Akademi University, Turku, FINLAND, 7Heart Centre, Turku 
University Hospital and University of Turku, Turku, FINLAND.

Aim/Introduction: After myocardial infarction (MI), local 
inflammatory response contributes to the repair of myocardial injury. 
Folate receptor-β (FR-β) is expressed on the activated macrophages 
at the site of inflammation. In this study, we evaluated whether FR-
β-targeting positron emission tomography (PET) tracer aluminum 
18F-labeled NOTA-folate (18F-FOL) can be used for the detection of 
inflammation after MI. Materials and Methods: We studied male 
Sprague-Dawley rats, 3 days and 7 days after permanent occlusion 
of the left coronary artery (LCA) (n = 5 and n = 4, respectively) or 
after sham-operation (n = 5 and n = 5, respectively). The rats were 
PET imaged with glucose-analog 18F-FDG for anatomical reference 
24 hours before the PET imaging with 50 ± 5 MBq of 18F-FOL. Left 
ventricle (LV) was frozen and cut into short-axis cryosections for 
digital autoradiography and histology. The sections were stained 
with H&E for general histology and CD68 antibody for macrophages. 
Results: Histology confirmed the presence of MI in 5 rats at 3 
days and 4 rats at 7 days after LCA occlusion. Time-activity curves 
showed rapid clearance of 18F-FOL from the blood pool and stable 
uptake in the myocardium 20 minutes post-injection. PET images 
showed high focal 18F-FOL uptake co-localizing with the infarcted 
myocardium in all rats with MI, whereas there was no uptake in 
non-infarcted myocardium or myocardium of sham-operated rats. 
Compared to sham-operated rats, the average 18F-FOL uptake was 
three folds higher in the infarcted area (p = 0.01) on day 3 and two 

folds higher on day 7 (p = 0.03) after MI. Ex-vivo autoradiography 
confirmed increased 18F-FOL uptake co-localizing with the CD68-
positive macrophages in the infarcted area. Conclusion: 18F-FOL 
PET shows increased uptake in the infarcted myocardium in a rat 
model of MI. These results suggest that FR-β targeting18F-FOL PET 
is useful for the detection of activated macrophages after MI and 
may be useful for monitoring inflammatory activity in the heart after 
myocardial injury. 

OP-038
Evaluation of the benefits of a PET imaging-guided apelin-
based therapeutic strategy of a preclinical model of stroke
T. Geara;  
CERIMED/C2VN, Marseille, FRANCE.

Aim/Introduction: Ischemic stroke is a major cerebrovascular disease 
usually resulting in death or disability among the aging population 
globally with increasing incidence.1Recent litterature reported that 
administration of apelin-13 induces early neuroprotective effects 
against cerebral ischemia/reperfusion injury by reducing neuronal 
death and the volume of the infarction.2 Mid-or late-term benefits 
have not been evaluated. Our team previously developed a PET 
radiotracer [68Ga]Ga-AP747 for evaluating the expression of apelin 
receptor (APJ receptor) which exhibited a massive and sustained 
overexpression of APJ in the ischemic hemisphere starting from 
day 2 to day 8 after cerebral ischemia in rats. Considering the 
overexpression of APJ and postulating that APJ was overexpressed 
in response of a lack of endogenous apelin-13, this study aimed to 
investigate the effect of two therapeutic strategies based on the 
repeated exogenous supplementation with apelin-13. Materials and 
Methods: A 60-min middle cerebral artery occlusion (tMCAO) was 
induced in middle-aged female Sprague Dawley rats (6-8months, 
300-400grams) followed by reperfusion. Animals were divided into 
sham, non-treated MCAO, and two apelin-treated groups (3-day and 
10-day treatment). Apelin-13 (50µg/kg;1µg/µL) was daily injected 
into the tail vein 5 min after reperfusion.BBB permeability, APJ receptor 
expression and angiogenesis were respectively evaluated by [99mTc]
Tc-DTPA microSPECT/CT on days 2 and 8 post-MCAO (29,2 ± 1,3 
MBq/200μl, IV, 30min after injection), [68Ga]Ga-AP747 microPET/CT 
on day 3 and 5 respectively for the apelin-treated groups 3-days and 
10-days (11,60 ± 0,41 MBq /200µL, IV, 120min after injection) under 
2%isoflurane anesthesia. Cerebral metabolism and cellular viability 
were assessed through [18F]-FDG microPET/CT on day 17 post-MCAO 
(13,04 ± 0,70 MBq/100µL, IV, 45min after injection). Neurological 
function was graded using the modified neurological severity score 
(mNSS). Novel Object Recognition test (NOR) was used to evaluate 
cognitive recovery.4 Results: Scoring with mNSS confirmed the 
intensity of cerebral ischemia repercussion on neuromotor function 
on day 1. On day 7 and 14 ◊ improved recovery in ap13-3d treated 
group(*mNSSday7=0.02933, *mNSSday14=0.0132, n=9; ARTday7: 
*p=0.0296, n=7).The permeability of BBB decreased on day 2 and 
8 comparing treated groups (n=9 and 8) to MCAO (i/c=1,517 and 
1,496, n=9).Apelin-treated 3days group showed an increased 
discrimination index on day 16 than MCAO (ic=0,64±0,25 vs 
0,14±0,34, **p=0,0014 ,n=9 and 14) Conclusion: This study provides 
valuable data showing beneficial neuroprotective effects of a novel 
innovative therapeutic strategy based on daily repeated IV injections 
of apelin-13 for post-stroke recovery, guided by [68Ga]Ga-AP747 
microPET/CT of APJ overexpression. References: 1.doi:10.1016/ 
S1474-4422(19)30415-6 2.doi:10.1016/j.jchemneu.2020.101886 
3.doi:10.1097/ALN.0b013e3181a1fe68 4.doi:10.1016/j.
hest.2020.09.001
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OP-039
Acute response to bone loading in humans assessed using 
[18F]-NaF PET/MRI
B. Haddock1, R. S. Alcantara2, A. A. Gatti3, S. R. St. Pierre4, E. Kuhl4, 
M. Peirlinck5,4,6, C. Suetta7,8, G. E. Gold4,3,3, F. Kogan3;  
1Department of Clinical Physiology, Nuclear Medicine & PET, 
Copenhagen, DENMARK, 2Department of Bioengineering, 
Stanford University, Stanford, CA, UNITED STATES OF AMERICA, 
3Department of Radiology, Stanford University, Stanford, CA, 
UNITED STATES OF AMERICA, 4Department of Mechanical 
Engineering, Stanford, CA, UNITED STATES OF AMERICA, 
5Department of Biomechanical Engineering, Delft University of 
Technology, Delft, NETHERLANDS, 6Department of Biomedical 
Engineering, Erasmus MC, Rotterdam, NETHERLANDS, 7Geriatric 
Research Unit, Department of Geriatric and Palliative Medicine, 
Bispebjerg and Frederiksberg Hospital, Copenhagen University 
Hospital, Copenhagen, DENMARK, 8Geriatric Research Unit, 
Department of Medicine Herlev and Gentofte Hospital, 
Copenhagen University Hospital, Copenhagen, DENMARK.

Aim/Introduction: The acute effect of loading on bone tissue 
is of growing interest in the study of bone physiology. Previous 
studies using NaF have found acute increases in uptake induced 
by heavy loads on bone [1]. However, the acute response of bone 
to a physiological stimulus is poorly understood. The aim of this 
study is to validate changes in [18F]NaF uptake in human bone 
caused by exercise-induced loading with a finite element analysis 
(FEA) that maps the distribution of stresses the bone undergoes 
during the exercise. Materials and Methods: Twelve healthy 
subjects underwent two consecutive [18F]NaF PET scans (GE 
Signa PET/MRI) of the lower leg providing a baseline and post-
exercise data set. Each scan covered the lower leg (mid- femur 
to feet) 60 min after the injection of 93 +/-2 MBq [18F]NaF. After 
the baseline scan and prior to the second injection, subjects 
performed 100 drop-landings stepping up with their right leg 
and dropping down onto their left leg from a height of 25 cm. 
Images were coregistered and the second image was corrected 
for activity remaining from the first injection. To estimate the 
distribution of strains on the shaft of the left ‘drop-landing’ leg’s tibia, 
a biomechanical analysis was performed. A representative subject 
underwent the drop-landing protocol while three-dimensional 
kinematics and kinetics were collected. Collected data were used 
to calculate muscle and femoral contact forces acting on the tibia 
(OpenSim, Stanford USA). Calculated forces were then applied to 
a subject-specific tetrahedral mesh and maximal principal strains 
were computed for the tibia shaft using the Abaqus/Standard FEA 
software suite (Dassault Systemes Simulia Corp., Johnston (RI), USA). 
Results: The exercise induced a significantly higher mean 
increase in [18F]NaF uptake in the tibia shaft and distal tibia 
of the left drop-landing leg, as opposed to the right step-
up leg. Strain in the tibial shaft modelled from FEA and the 
measured increase in NaF uptake of the same area had 
corresponding high values on the distal 1/3 of the medial anterior  
diaphysis of the tibia demonstrating convergent validity. 
Conclusion: The results demonstrate that Acute Mechanical strain 
of the bone is measurable using [18F]NaF -PET and may also be 
a promising tool in future research of biomechanics and bone 
physiology. References: 1. Silva MJ et al. In vivo skeletal imaging of 
18F-fluoride with positron emission tomography reveals damage- 
and time-dependent responses to fatigue loading in the rat ulna. 
Bone. 2006;39:229-36.

OP-040
Monitoring Aspergillus fumigatus infection in rats 
using68Ga-siderophores
M. Petrik1, A. Palyzova2, Z. Novy1, J. Houst2,3, V. Havlicek2,3, M. 
Khoylou1, M. Popper1, K. Bendova1, H. Haas4, C. Decristoforo5, M. 
Hajduch1;  
1Institute of Molecular and Translational Medicine, Palacky 
University, Olomouc, CZECH REPUBLIC, 2Institute of 
Microbiology of the Czech Academy of Sciences, Prague, 
CZECH REPUBLIC, 3Department of Analytical Chemistry, 
Palacky University, Olomouc, CZECH REPUBLIC, 4Division of 
Molecular Biology/Biocenter, Medical University Innsbruck, 
Innsbruck, AUSTRIA, 5Clinical Department of Nuclear Medicine, 
Medical University Innsbruck, Innsbruck, AUSTRIA.

Aim/Introduction: Invasive fungal diseases are a major cause 
of morbidity and mortality in immunocompromised patients. 
Aspergillus fumigatus (A.f.) is the most common opportunistic 
mould pathogen infecting humans, with a fourfold increase 
of invasive pulmonary aspergillosis (IPA) over the last 30 years. 
Methods routinely used in clinical practice to detect IPA are often 
slow, invasive and lack specificity and sensitivity. Recently, we have 
shown preclinically that 68Ga-siderophores are promising agents 
for the detection of IPA with high sensitivity and specificity. Here 
we report on monitoring the progression of A.f. infection as well 
as the response to therapy in a rat model of infection using 68Ga-
siderophores. Materials and Methods: 68Ga-labelled siderophores, 
triacetylfusarinine C (TAFC) and ferrioxamine E (FOXE), were 
prepared as previously described. 68Ga-TAFC was used to monitor 
the progression of A.f. infection and 68Ga-FOXE was used to monitor 
treatment. A.f. infection in rats was induced by intratracheal 
administration of Aspergillus spores at different doses. In order 
to follow the progression of A.f. infection over time, animals were 
imaged with PET/CT at selected time points after inoculation. 
Similarly, A.f. infected animals treated with posaconazole were 
imaged using PET/CT. Imaging data were correlated with ex vivo 
biodistribution. Results: Both siderophores were labelled with 68Ga 
with high (>98%) radiochemical purity. In a high dose infection 
model (1 × 108 CFU), the first radioactive signal of 68Ga-TAFC 
accumulated in infected lungs was detected by PET 2 days after 
inoculation. Whereas rats infected with a lower dose (1 × 104 CFU) 
of Aspergillus spores showed a positive PET/CT scan in the infected 
lungs on day 6 after infection. The extent of disease was monitored 
by PET/CT up to 3-4 (high dose) or 10 (low dose) days post-infection, 
showing increased accumulation of 68Ga-TAFC in infected lungs over 
time. A.f. infected rats treated with posaconazole showed a rapid 
decrease in 68Ga-FOXE uptake in the lungs on subsequent PET/CT 
scans after the first positive 68Ga-FOXE lung scan. The imaging data 
were consistent with ex vivo biodistribution results comparing 68Ga-
FOXE uptake in the lungs of non-infected, infected without therapy 
and infected animals receiving therapy. Conclusion: We have 
shown that 68Ga-siderophores allow non-invasive monitoring of 
IPA progression in a rat model as well as monitoring of response to 
antifungal treatment by PET/CT. In relation to our previous studies 
with 68Ga-siderophores for A.f. infection detection, we believe that 
both 68Ga-TAFC and 68Ga-FOXE have great potential for translation 
into clinical practice.
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OP-041
In vitro evaluation of [18F]PQ-VE1-vancomycin for bacteria 
targeted PET imaging
G. Spoelstra1, Y. Fu2, H. Helbert1,2, N. A. Simeth1, F. IJpma1, M. 
van Oosten1, J. M. van Dijl1, D. van der Born3, G. Luurtsema1, W. 
Szymanski1,2, B. L. Feringa2, P. H. Elsinga1;  
1University Medical Center Groningen, University of 
Groningen, Groningen, NETHERLANDS, 2Faculty of Science 
and Engineering, University of Groningen, Groningen, 
NETHERLANDS, 3FutureChemistry, Agro Business Park 
10, 6708 PW, Wageningen, NETHERLANDS.

Aim/Introduction: Bacterial infections are a large burden in virtually 
all medical disciplines. PET Imaging of bacterial infections is often 
performed with [18F]FDG. Differentiating between infection and 
inflammation, however, remains a limitation. Novel targeting 
molecules are needed to allow selective binding towards bacteria. 
Vancomycin is a clinically relevant tricyclic glycopeptide antibiotic 
with selective binding towards peptidoglycan moieties present in 
Gram-positive bacteria. Here, vancomycin was selectively modified 
to incorporate a 18F-moiety on the primary amine position to yield 
[18F]PQ-VE1-vancomycin [1]. The aim of this study was to demonstrate 
the bacteria-specific binding of [18F]PQ-VE1-vancomycin in vitro. 
Materials and Methods: [18F]PQ-VE1-Vancomycin was prepared by 
a photoclick reaction between vancomycin-coupled phenanthrene 
quinone and a linear 18F-labelled vinyl ether (VE1). The photoclick 
reaction was carried out in a flow micro-reactor or an in-house 
developed batch photoreactor. Binding affinities towards clinically 
relevant bacterial strains were determined in both planktonic 
bacteria and bacteria grown in biofilms on different substrates. 
Using serial dilutions, the in vitro limit of detection was determined. 
Results: Radiolabeling using the flow micro-reactor resulted in 11% 
radiochemical conversion (RCC), with a residence time of 1 minute 
and a total reaction time of 10 minutes. Performing radiolabeling in 
batch using an in-house developed photoreactor improved RCC to 
19%, while reducing the total reaction time to 2.5 minutes (overall 
synthesis time: 45 minutes, activity yield 3%). The radiosynthesis 
has been transferred to an automated GMP-compliant synthesis 
module. Molar activity was found to be more than 120GBq/μmol. 
Binding experiments showed significant binding to Gram-positive 
bacteria, with a 17-fold increase in bound radioactivity after 30 
minutes incubation over Gram-negative bacteria. Experiments on 
biofilms indicate a detectable difference between Gram-positive 
and Gram-negative strains. In an initial experiment, using serial 
dilutions, in vitro detection limits were found to be 1.25∙107 Colony 
Forming Units (CFU). Conclusion: [18F]PQ-VE1-vancomycin is a 
promising PET tracer for the detection of bacterial infections. In vitro 
experiments show detectable differences between Gram-positive 
and Gram-negative bacteria, in both planktonic and biofilm growth. 
More experiments are needed to determine its potential in vivo. 
References: 1. Fu, Y., et al., Ultrafast Photoclick Reaction for Selective 
18F-Positron Emission Tomography Tracer Synthesis in Flow. Journal 
of the American Chemical Society, 2021. 143(27): p. 10041-10047.

OP-042
Comparative analysis of cancer cell responses to peptide 
receptor radionuclide therapy with lutetium-177 labeled 
minigastrin analogue [177Lu]Lu-PP-F11N and external 
beam radiotherapy
M. Grzmil1, P. Boersema2, A. Sharma3, A. Blanc1, S. Imobersteg1, M. 
Pruschy3, P. Picotti2, R. Schibli1,4, M. Behe1;  
1Paul Scherrer Institute, Villigen PSI, SWITZERLAND, 2Institute 
of Molecular Systems Biology, Department of Biology, ETHZ, 
Zürich, SWITZERLAND, 3Department of Radiation Oncology, 
University Hospital Zürich, Zürich, SWITZERLAND, 4Department of 
Chemistry and Applied Biosciences, ETHZ, Zürich, SWITZERLAND.

Aim/Introduction: The vast majority of our knowledge regarding 
cancer radiobiology and the activation of radio-resistance 
mechanisms emerged from studies using conventional external 
beam radiation therapy (EBRT) that produces homogenous 
irradiation at high absorbed dose rate. Yet, less is known about 
the cancer cell response to targeted radionuclide therapy (TRT) 
that yields heterogeneous irradiation with a low absorbed dose 
intensity. Radiolabeled gastrin analogues target overexpressed 
cholecystokinin B receptor (CCKBR) and have been shown as 
promising radiopharmaceuticals for peptide receptor radionuclide 
therapy (PRRT) in neuroendocrine cancers. The current clinical 
trial (NCT02088645) with the radiolabeled minigastrin analogue 
[177Lu]Lu-PP-F11N in metastatic medullary thyroid cancer (MTC) 
patients shows MTC-specific accumulation with a relatively low 
radiation dose in kidney and bone marrow, yet the stomach was 
recognized as a potential dose-limiting organ. Thus, identification 
of radiation-activated survival mechanisms in targeted cancer 
cells provides opportunities for the development of novel radio-
sensitizing strategies, which can increase therapeutic efficacy 
at the safe radiation dose. Materials and Methods: Proteomics 
and phosphoproteomics followed by the bioinformatics analysis 
identified differences and similarities in the activation of signaling 
pathways and DNA repair mechanisms in response to PRRT 
with [177Lu]Lu-PP-F11N (β-emitter) and EBRT (ɣ-rays) in human 
epidermoid carcinoma A431 cells that overexpress CCKBR. Western 
blot (WB) analysis validated the activation of selected signaling 
pathways. The new radio-sensitizing approaches using kinase 
inhibitors were validated in cellular assays and in A431/CCKBR-tumor 
bearing nude mice. Results: Both types of radiotherapy induced 
activation of DNA damage response by p53, whereas PRRT robustly 
increased activation of signaling pathways including epidermal 
growth factor receptor (EGFR), mitogen-activated protein kinases 
(MAPKs) or integrin receptor, in contrary to EBRT. Elevated level of 
integrin receptor ligand CYR61 and induced phosphorylation of 
EGFR and integrin-regulated proteins such as ERKs and c-jun was 
confirmed by WB analysis. Inhibition of EGFR or integrin signaling 
sensitized A431/CCKBR cells to radiolabeled minigastrin. In vivo, 
EGFR inhibitor increased therapeutic response to 60 MBq [177Lu]Lu-
PP-F11N, whereby in the concomitantly treated mice the average 
tumor size and median survival time were significantly reduced 
(0.42-fold) and extended (1.45-fold), respectively, as compared to 
the control group. Conclusion: Our comparative study explores 
a complex scenario of cellular responses to different types of 
irradiation and pinpoints the radio-sensitizing strategy for PRRT with 
radiolabeled minigastrin, based on the targeting survival pathways, 
which are activated by [177Lu]Lu-PP-F11N treatment. 



Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751  S20

205

Sunday, October 16, 2022, 08:00 - 09:30

Hall 211

Cutting Edge Science Track - TROP Session: 
Radiomics

OP-043
Reliable and Reproducible Tensor Radiomics Features in 
Prediction of Survival in Head and Neck Cancer
M. Salmanpour1,2,3, M. Hosseinzadeh4,3, S. Rezaeijo5, M. 
Maghsudi6, A. Rahmim1,2;  
1BC Cancer Research Institute, Vancouver, BC, CANADA, 
2University of British Columbia, Vancouver, BC, CANADA, 
3Technological Virtual Collaboration (TECVICO Corp), 
Vancouver, BC, CANADA, 4Tarbiat Modares University, 
Tehran, IRAN, ISLAMIC REPUBLIC OF, 5Department of Medical 
Physics, Faculty of Medicine, Ahvaz Jundishapur University of 
Medical Sciences, Ahvaz, IRAN, ISLAMIC REPUBLIC OF, 6Rajaie 
Cardiovascular Medical and Research Center, Iran University 
of Medical Sciences, Tehran, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: Radiomics is a major frontier in medical image 
analysis, enabling the mining of high-dimensional data from 
images. Early prediction of progression-free survival(PFS) may 
facilitate better therapy, disease control, and identification of 
disease mechanisms. This study aims to predict survival outcomes 
using Hybrid Machine Learning Systems(HMLS) and reliable and 
reproducible tensor radiomics features. Materials and Methods: 
We selected 408 patients with head and neck cancer from the 
cancer imaging archive. PET images were first registered to CT 
images, enhanced, normalized, and cropped. We then employed 15 
fusion techniques, such as Laplacian-pyramid(LP), Discrete-wavelet-
transform(DWT), and others to combine PET and CT images 
information in new datasets. Subsequently, 211 radiomics-features 
were extracted from each tumor through the standardized SERA-
radiomics software, each using PET-only, CT-only, and 15 fused 
PET-CT images (17 ‘flavours’; resulting in what we term ‘tensor-
radiomics’). The variability of radiomics features was studied using 
the Intraclass-Correlation-Coefficient(ICC). ICC>0.90, 0.75<ICC<0.90, 
0.50<ICC<0.75, ICC<0.50 were denoted as having excellent, good, 
moderate, and poor reliability, respectively. We first selected 
106 features (with ICC over 0.75), incorporated all flavours, and 
removed high correlation flavours. After min-max normalization, 
the polynomial function was applied to combine features and 
generate new attributes. ANOVA algorithm was utilized to select 
the relevant features. Finally, we applied the preselected relevant 
attributes to 3 classifiers, including Random-Forest(RandF), Logistic-
regression(LR), and Multi-layer-perceptron(MLP) to predict binary-
PFS. 5-fold cross-validation was performed for model selection. In 
each fold, 4 divisions were employed for the training and validation 
process. Moreover, 80% of training datapoints were utilized to train 
the model and the remaining 20% utilized to validate and select 
the best model. Further, the remaining fold was used for external-
nested-testing. For more consistency, each fold was trained 
with 9 same classifiers with different optimized parameters, and 
Ensemble-Voting(EV) was performed for validation and external 
testing. Moreover, we applied radiomics-features extracted from 
each typical image to the 3 mentioned classifiers. Results: For 
the tensor radiomics features framework, the highest training 

validation performance of 72%±3% was achieved when utilizing 
ensemble-LR. Nested external testing of 68%±1% confirmed our 
findings. Furthermore, we applied radiomics features extracted 
from each modality to the classifiers. The highest training validation 
performance of 70%±1% was obtained when using sole radiomics 
features extracted from DWT linked with RandF. Nested external 
testing of 66%±3% confirmed our findings. Conclusion: This study 
demonstrated that using reliable tensor radiomics features linked 
with ANOVA and LR added value to the prediction of survival. 

OP-044
Development and external validation of a PET radiomic 
model for prognostication of head and neck cancer
W. A. Noortman1,2, N. Aide3, D. Vriens1, L. Arkes1,4, C. H. Slump2, 
R. Boellaard5, C. M. Deroose6, R. Lhommel7, A. Alessi8, E. Woff9, K. 
Goffin6, C. Le Tourneau10, J. Gal11, S. Temam12, J. P. Delord13, F. H. P. 
van Velden1, L. F. de Geus-Oei1,2;  
1Leiden University Medical Center, Leiden, NETHERLANDS, 
2University of Twente, Enschede, NETHERLANDS, 3Centre 
Hospitalier Universitaire de Caen, Caen, FRANCE, 4Delft University 
of Technology, Delft, NETHERLANDS, 5Amsterdam University 
Medical Center, Amsterdam, NETHERLANDS, 6University 
Hospitals Leuven, Leuven, BELGIUM, 7Cliniques Universitaires 
Saint Luc, Brussels, BELGIUM, 8Fondazione IRCCS Istituto 
Nazionale dei Tumori, Milan, ITALY, 9Jules Bordet Institute, 
Brussels, BELGIUM, 10Institut Curie, Paris & Saint-Cloud, FRANCE, 
11Centre Antoine Lacassagne, Nice, FRANCE, 12Gustave Roussy, 
Villejuif, FRANCE, 13IUCT Oncopole, Toulouse, FRANCE.

Aim/Introduction: External validation of radiomic studies is limited, 
although of utmost importance for the clinical implementation of 
radiomic models. The purpose is to build and externally validate a 
[18F]FDG PET radiomic model to predict overall survival in patients 
with head and neck squamous cell carcinoma (HNSCC). Materials 
and Methods: Two multicentre datasets of patients with operable 
HNSCC treated with neoadjuvant afatinib who underwent a 
baseline [18F]FDG PET/CT scan were included (EORTC 90111 trial: 
n=23, Unicancer Predictor trial: n=20). Tumours were delineated 
using an adaptive threshold of 50% SUVpeak, wherefrom 48 
radiomic features were extracted. Each cohort was used once as 
training and once as an external validation set for the prediction of 
overall survival. Features were scaled (centred around 0, standard 
deviation of 1) and redundancy filtering was performed (r=0.95). 
Supervised feature selection was performed using variable hunting 
with variable importance, which was repeated 1,000 times, 
selecting the top 2 features (i.e. 1 feature per 10 subjects) ranked in 
terms of occurrence. A Cox proportional hazards regression model 
using selected radiomic features and clinical characteristics (age 
and HPV status) was fitted on the training dataset and validated 
in the external validation set. Model performances are expressed 
by the concordance-index (C-index). Results: Based on the EORTC 
dataset, a radiomic signature with the features sphericity (shape) 
and interquartile range (first order) was constructed and returned 
a C-index of 0.69. External validation in the Unicancer dataset 
resulted in a C-index of 0.70. Vice versa, the Unicancer radiomic 
signature using the features cluster prominence (grey level 
cooccurrence matrix) and grey level non-uniformity normalised 
(grey level run length matrix) resulted in a C-index of 0.73. External 
validation in the EORTC dataset resulted in a C-index of 0.60. Clinical 
characteristics alone were unable to predict overall survival with 
C-indexes for the EORTC and Unicancer models of 0.53 (Unicancer 
validation: 0.32) and 0.66 (EORTC validation: 0.47), respectively. 
The combination of radiomic features and clinical characteristics 
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resulted in overfitted models with C-indexes for the EORTC and 
Unicancer model of 0.70 (Unicancer validation: 0.64) and 0.77  
(EORTC validation: 0.57), respectively. Conclusion: Although 
assessed in two small, but independent, cohorts, a [18F]FDG-PET 
radiomic signature seems promising for the prediction of overall 
survival in HNSSC treated with neoadjuvant afatinib. The robustness 
and clinical applicability of this radiomic signature will be further 
investigated by increasing the Unicancer cohort by 20 patients. 

OP-045
Recurrence-specific supervised graph clustering for 
supervised agnostic and perspective risk stratification 
based on imaging: a proof of concept study on[18F]FDG 
PET/CT-derived rules to predict Hodgkin Lymphoma 
outcome
M. Sollini1, L. Cavinato2, N. Gozzi3, M. Kirienko4, C. Carlo-Stella1, M. 
Biroli1, C. Rusconi4, P. Corradini5, E. Seregni4, F. Ieva6, A. Chiti1;  
1Humanitas University, Pieve Emanuele, ITALY, 2Department 
of Mathematics, Politecnico di Milano, Milan, ITALY, 
3Department of Health Sciences and Technology, ETH, Zurich, 
SWITZERLAND, 4Fondazione IRCCS Istituto Nazionale dei 
Tumori, Milan, ITALY, 5Fondazione IRCCS Istituto Nazionale 
dei Tumori and University of Milan, Milan, ITALY, 6Department 
of Mathematics, Politecnico di Milano and Center for 
Health Data Science, Human Technopole, Milan, ITALY.

Aim/Introduction: We aimed to transfer our previous framework 
for Hodgkin Lymphoma (HL) subtyping (response/recurrence 
prediction and survival) to a multi-center study with two main 
objectives: to assess concordance of findings of a retrospective 
approach when considering different cohorts, acquisition and 
reconstruction protocols; to develop a robust rule-based model 
to be transferred from one setting to another. Materials and 
Methods: We included 204 newly diagnosed HL patients referred 
to two Italian centers (ICH=128; INT=76). For all patients baseline 
[18F]FDG-PET/CT, treatment and follow-up data (responders versus 
refractory) were available. We extracted radiomic features for all 
[18F]FDG-avid lesions ≥64 voxels (2134 lesions). Firstly, we assessed 
features collinearity and performed dimensionality reduction. 
Following the previously described pipeline1 we performed 
datasets preprocessing and harmonization. Classical machine 
learning algorithms were used for radiomics-based recurrence 
prediction. The cancer subtyping model was applied on ICH, 
INT, and ICH+INT datasets. In survival clustering Kaplan-Meier 
estimates were used to test difference between groups. Finally, 
the generalization ability of the stratification method was assessed 
with an interpretable predictive model. Rules were extracted from 
the ICH dataset and the trained model and was tested on the INT 
dataset. Performance was evaluated as prognosis stratification.The 
interpretation of rule extraction step was performed according to 
the explainability analysis of the Random Forest model. Results: 
Among the trained and tuned models, the best was the Random 
Forest base estimator. Results on cross-validation on ICH dataset 
were good (accuracy=0.76±0.035), but performance dropped 
down in the external test set (accuracy=0.62). The survival clustering 
identified 2 groups in both the datasets, but these groups were 
inconsistent. The same result was obtained when testing the model 
on the merged ICH+INT dataset. Extracted rules were fed in a cross-
validated Random Forest model which was successfully trained 
on the ICH dataset, and validated on the INT dataset (p=0.0018). 
From explainability analysis emerged that higher probabilities 
were found in correspondence of rules exploiting higher order 
radiomic features, supporting the prognostic value of radiomics. 

Conclusion: The model build on a very rich and informative dataset 
(ICH) can be successfully transferred to a smaller and noisy dataset 
of a different centre (INT). Our results demonstrated the possibility 
of singling out agnostic features that remain robust throughout 
different centers and radiomics inconsistencies. References: 1. L. 
Cavinato, et al. Recurrence-specific supervised graph clustering for 
subtyping Hodgkin lymphoma radiomic phenotypes; 43rd Annual 
International Conference of the IEEE Engineering in Medicine & 
Biology Society (EMBC). IEEE;2021:2155-2158.

OP-046
18F-FDG PET/CT scans radiomic features for prediction 
of overall survival in non-small cell lung cancer patients 
treated with radical radiotherapy
K. Albattat, R. Smith, C. Marshall, N. Morley;  
Cardiff University, Cardiff, UNITED KINGDOM.

Aim/Introduction: Delayed detection is a significant factor for high 
lung cancer-related deaths. Radiomics has demonstrated excellent 
decision-making capacity for disease diagnosis and prognosis. 
Several studies have examined the radiomic signature in Non-Small 
Cell Lung Cancer (NSCLC) patients with different tumor stages, few of 
them involved early stages. The present study was to retrospectively 
evaluate Radiomic Features (RFs) from18F-FDG PET/CT images, in 
a cohort of patients with early-stage NSCLC treated with radical 
radiotherapy to assess possible predictors and correlation with 
Overall Survival (OS) and clinical stage. Materials and Methods: A 
total of 105 patients were enrolled with histologically confirmed 
primary NSCLC. Tumor regions of interest (ROI) on PET images were 
segmented using region growing/thresholding approach. RFs were 
extracted from the ROIs using an in-house MATLAB Programme. 
The correlation between the RFs and OS was examined with 
Spearman’s Rank correlation. A univariate analysis was performed 
to evaluate the selected RFs in predicting the primary endpoint 
OS. Subsequently, significant RFs with a p-value of <0.05 from the 
univariate analysis were included in a multivariate cox regression 
to assess the Hazard ratio (HR) and corresponding 95% CI by 
considering nodal -ve patients as a control group. Results: In total, 
476 RFs were extracted for each ROI including the 2D and 3D 
features. From the 476 RFs, 167 3D texture features were chosen to 
complete the statistical analysis because the 3D analysis covers the 
full tumor volume and thus can better depict spatial heterogeneity. 
Univariate analysis showed 17 RFs were significantly correlated with 
OS. Of these 9 features were chosen for cox regression (volume, 
GLCM-dissimilarity, GCLM-inv. Difference, GLRLM-percentage, 
GLSZM-lzhge, GLDZM-non-uniformity, NGTD-busyness, NGTD-
complexity, NGLD-non-uniformity). From the multivariate analysis 
one of the RFs were significantly predictive of OS, clinical stage did 
however provide a good predictor for the survival rate (nodal +ve 
group) (HR 3.078 P-value 0.009). An interesting finding in the analysis 
was the GLRLM percentage had a HR of 6.3 (P-value 0.004) which 
means the risk of death increased ~6 folds with this exploratory 
variable. Conclusion: This study distances itself from majority of 
radiomic studies reporting positive results. GLRLM percentage was 
shown to be a good predictor of OS. The death risk increased six 
times with the increasing value of this predictor. Nodal +ve group 
was shown a higher death incidence than nodal -ve group, which 
is an expected finding. Future work in obtaining more patient data 
needs to re-assess these results. 



Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751  S22

OP-047
68Ga-PSMA PET radiomics enables accurate and non-
invasive prostate cancer staging
C. Bezzi1,2, S. Ghezzo1,2, G. Brembilla1,3, T. Russo1,3, I. Gotuzzo4, E. 
Preza2, A. M. Samanes Gajate2, P. Mapelli1,2, V. Cucchiara1,5,6, S. 
Mongardi1, I. Neri2, N. Ahmed7, M. Freschi7, A. Briganti1,5,6, F. De 
Cobelli1,3, L. Gianolli2, P. Scifo2, M. Picchio1,2;  
1Vita-Salute San Raffaele University, Milan, ITALY, 2Nuclear Medicine 
Department, IRCCS San Raffaele Scientific Institute, Milan, ITALY, 
3Department of Radiology, IRCCS San Raffaele Scientific Institute, 
Milan, ITALY, 4School of Medicine and Surgery, University of 
Milano Bicocca, Monza, ITALY, 5Department of Urology,IRCCS San 
Raffaele Scientific Institute, Milan, ITALY, 6Division of Experimental 
Oncology, URI, Urological Research Institute, Milan, ITALY, 
7Pathology Unit, IRCCS San Raffaele Scientific Institute, Milan, ITALY.

Aim/Introduction: Radiomics has recently gained attention for 
the preoperative characterization of prostate cancer (PCa). This 
study aims at evaluating the role of 68Ga-PSMA PET radiomics with 
machine learning in the prediction of post-surgical International 
Society of Urological Pathology (ISUP) score in primary PCa patients. 
Materials and Methods: In this retrospective analysis, we included 
47 PCa patients who underwent 68Ga-PSMA PET at our institution 
(September 2020-December 2021) before radical prostatectomy 
and without any neoadjuvant treatment. PET scans were acquired 
using either PET/MR (Signa PET/MRI, GE Healthcare) or PET/CT 
(Discovery-STE or Discovery-690, GE Healthcare). ISUP scores 
were retrieved from pathology reports after surgery. To avoid the 
difficulties of multi-lesion characterization, and the limitations of 
radiomics for small volumes, the whole prostate was used as volume 
of interest (VOI). An expert Radiologist manually segmented VOIs 
on PET images using the co-registered CT or MRI for anatomical 
localization on 3D Slicer [1]. VOIs were then resampled, normalized, 
and discretized, and first- and second-order, image biomarker 
standardization initiative (IBSI)-compliant, radiomic features (RFs) 
were extracted. RFs were harmonized using ComBat [2] to control 
for the “scanner effect” and selected using the minimum redundancy 
maximum relevance (mRMR) algorithm. A random forest classifier 
having as input the three most relevant, non-redundant RFs was 
implemented for the prediction of ISUP≥4 vs ISUP<4 and then 
validated by means of 5-fold stratified cross-validation. To control 
that results were not just surrogates of VOI volume and maximum 
intensity voxel values, the same model was tested using SUVmax 
and VOI volume as input. Area under the curve (AUC), accuracy 
(ACC), sensitivity (SN), specificity (SP), and positive and negative 
predictive values (PPV, NPV) were collected. Results: Fourteen/47 
patients had ISUP<4, while 33/47 ISUP≥4. One first-order and two 
second-order RFs were selected using mRMR. Average AUC across 
the 5 folds of the investigated model was 0.82 (ACC=0.79, SN=0.88, 
SP=0.57, PPV=0.83, NPV=0.70). The performance of the same model 
trained with SUVmax and volume was drastically lower (AUC=0.51, 
ACC=0.63, SN=0.81, SP=0.20, PPV=0.71, NPV=0.28). Conclusion: 
This preliminary study bears further evidence on the potential 
role of 68Ga-PSMA PET radiomics in the preoperative prediction 
of post-surgical ISUP score, thus supporting the use of more 
complex features than SUVmax and prostate volume. This work 
was supported by the Italian Association for Cancer Research (grant 
IG 2017 Id.20571) and by the Italian Ministry of Health (PE-2016-
02361273); EUDRACT number:2018-001034-18. References: [1]
Fedorov et al. Magn.Reason.Imaging 2012; 30:1323-1341; [2]Orlhac 
et al. J.Nucl.Med 2022; 63(2):172-179

OP-049
Can Radiomic Features Derived from [18F]FET PET 
Images of Glioma Patients Be Pooled When Different 
Reconstruction Settings or Segmentation Methods Are 
Used?
A. Zounek, A. Holzgreve, A. Bollenbacher, J. Brosch-Lenz, G. Böning, 
P. Bartenstein, N. L. Albert, S. Ziegler, L. Kaiser;  
Department of Nuclear Medicine, University 
Hospital, LMU Munich, Munich, GERMANY.

Aim/Introduction: Large datasets are of paramount importance 
for reliable non-invasive glioma assessment with radiomics-based 
machine learning methods. These datasets are often obtained by 
pooling images from different centers or studies. Furthermore, 
trained models should produce accurate predictions even when 
applied to data from different sources. In this study, the impact of 
different reconstruction settings and segmentation methods on 
radiomic features derived from amino acid PET images of glioma 
patients was examined. Additionally, a method for modelling and 
reducing feature differences was investigated. A special focus was 
put on the relevance of statistical measures utilized in previous 
publications. Materials and Methods: PET data were acquired 
from 19 patients with glioma diagnoses. For each acquisition, 
10 reconstruction settings and 9 segmentation methods were 
included. 107 features were extracted with PyRadiomics. Statistical 
measures of feature robustness were computed before and after 
ComBat feature harmonization. Differences between radiomic 
features obtained by the variation of settings were assessed using 
Friedman test, coefficient of variation (CV), Spearman’s rho, and 
inter-rater reliability measures, including intraclass correlation 
coefficient (ICC) and Fleiss’ kappa. Results: According to Friedman 
test, a high proportion of features showed significant differences 
(>80% with p<0.05). Yet, CV and ICC mainly indicated a high 
robustness. The use of ComBat resulted in almost complete 
harmonization according to Friedman (<19% with p<0.05), but 
little to no improvement according to CV and ICC. Results for 
Spearman’s rho and Fleiss’ kappa suggested a substantial influence 
on patient rankings according to feature values. All analyses 
except Friedman revealed that features were more sensitive to 
the variation of segmentation methods compared to the variation 
of reconstruction settings. Among all reconstruction parameters, 
the size of the smoothing filter had the greatest impact overall 
(92% with p<0.05). Conclusion: Feature distributions could be 
successfully aligned using ComBat, which is in line with findings 
of previous research [1], confirming the potential benefit of feature 
harmonization for data pooling. However, the variability of patient 
ranks, which is essential in the context of classification, could not be 
abolished, raising the question whether the affected features can 
still provide credible clinical information or should preferably be 
excluded in general. Thus, attention should not only be paid to an 
overlap of feature distributions, but in particular also to consistent 
patient ranks where the effectiveness of feature harmonization 
is limited. References: 1. Orlhac et al. A Postreconstruction 
Harmonization Method for Multicenter Radiomic Studies in PET. 
Journal of Nuclear Medicine. 2018;59(8):1321-8.
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OP-050
Development of 3D-printed inserts for NEMA-phantom 
simulating necrotic tumor lesions for the evaluation of 
reproducibility of PET/CT radiomic features
V. Liberini1, O. Rampado2, S. Deagostini2, E. Gallio2, P. Thuillier1, L. 
Lamberti2, G. Pennisi1, L. Li Donni2, D. Deandreis1;  
1Nuclear Medicine Unit, Department of Medical Sciences, University 
of Turin, Turin, ITALY, 2Medical Physics Unit, Azienda Ospedaliero-
Universitaria Città della Salute e della Scienza di Torino, Turin, ITALY.

Aim/Introduction: Radiomic features (RFs) are quantitative 
features extracted from medical images that can provide disease 
information undetectable to the human eye, improving the 
clinical decision support system. Many variables influence the 
robustness of RFs and limit their use. In this study, we investigated 
the use of a phantom with 3D-printed inserts, simulating necrotic 
tumor lesions, to analyze the impact of different reconstruction 
parameters and different radionuclides on the reproducibility of 
PET-RFs. Materials and Methods: A tumoral lesion with a necrotic 
core extracted from a real PET/CT image served as a model to 
create the insert. The lesion was segmented manually using LifeX 
software, and the NIFTI-file of the segmented lesion was converted 
to an STL-file using ITK-snap software. Finally, the insert was created 
on the free-web-app Tinkercard using the STL-file and creating a 
proper stem and screw for screwing the insert onto the phantom. 
The transparent resin (FormLabs Standard Resin Cartridges Clear) 
insert was printed with the Form3+ 3D-printer (FormLabs) in six 
different sizes (maximum size of 54 mm). The inserts were placed 
in the NEMA NU 2-2012 IQ phantom and scanned twice with two 
different radioisotopes ([18F]F and [68Ga]Ga) solutions. The lesions 
were filled with the same activity solutions of 21 MBq/l and the 
large background compartment of the NEMA IQ phantom with 
5.3 MBq/l. Phantom scans were reconstructed with different 
parameters (acquisition time: 1.5-5 min, iterations: 3-10). The 
images were analyzed and segmented by a nuclear physician and 
52 RFs were extracted with LifeX software. Relative trends of RFs 
and coefficients of variation (COV) were analyzed. Wilcoxon tests 
were applied to assess the differences between the RF associated 
with the two radioisotopes. Results: The majority of RFs were found 
to be sensitive to variations in the reconstruction parameters. 
Relative trends of RFs for different iterations showed in most cases 
a large variation applying from 3 to 5 iterations and low variation 
applying from 5 and 10 iterations, regardless of the volume of the 
inserts. For different acquisition times, most RFs showed COV < 
20%. Significative differences between [18F]F- and [68Ga]Ga-RFs 
were observed for 14 RFs (4 conventional and 10 texture RFs). 
Conclusion: These implemented and user-friendly 3D-printed 
inserts for NEMA-phantom allow to evaluate the impact of different 
acquisition and reconstruction parameters on RFs. This approach 
appears promising for the standardization of PET protocols and the 
harmonization of data in multicenter radiomic studies. 

OP-051
Quality Assurance of PET-based Radiomic Features in the 
Prospective Randomised Multicentre PEPITA-trial
Z. Paquier, H. Levillain, T. Guiot, B. Vanderlinden, E. Woff, A. 
Gulyban, N. Reynaert, A. Hendlisz, P. Flamen;  
Institut Jules Bordet – Université Libre de 
Bruxelles, Anderlecht, BELGIUM.

Aim/Introduction: The prospective randomised multicentre 
PePiTA (Preoperative chemosensitivity testing as Predictor 
of Treatment benefit in Adjuvant stage III colon cancer) trial 
investigates the predictive value of 18F-FDG PET-based radiomics 
tumour response after one course of preoperative chemotherapy 

on patient outcome. However, differences in acquisition 
protocols can lead to radiomic feature variability, preventing the 
generalizability of radiomic models. Hence, a preliminary phantom 
study was performed for quality assurance purposes. Using the 
phantom study, this study aims to evaluate the repeatability and 
reproducibility of radiomic features across the different PET/CTs 
involved in the PePiTA trial. Materials and Methods: The NEMA 
image quality phantom was scanned on eight PET/CTs from seven 
centres, with three different sphere-to-background ratios and 
three acquisitions for each ratio without moving the phantom 
from the table. Five regions of interest were used: two CT-based 
segmentation of the two most extensive spheres in the phantom, 
two heterogeneous spheres corresponding to NEMA spheres with 
a 5 mm dilation and one sphere positioned in the background. 
Linear interpolation to two isotropic voxel spacing (2.5 and 5.5 
mm) and normalisation to the background concentration were 
performed. 18 intensity and 75 texture features were extracted 
using PyRadiomics v3.0.1. In addition, a feature harmonisation 
method (ComBat) was achieved between scanners. Repeatable 
and reproducible features were identified by the lower boundary of 
the 95% confidence interval of the intraclass correlation coefficient 
(> 0.75). Results: The resampling to a 2.5 mm voxel spacing 
resulted in better repeatability and reproducibility for texture 
features than 5.5 mm voxel spacing. The percentage of repeatable 
features was 83% intensity and 72% texture features using 2.5 
mm isometrically spaced voxels. Reproducible features between 
centres were 78% and 32% for intensity and texture features, 
respectively. The ComBat method could not harmonise all features 
but still improved the reproducibility of intensity features to 94% 
and texture features to 71%. Overall, 37 features would be selected 
without ComBat and 68 if ComBat was applied. Repeatable and 
reproducible texture features could not discriminate NEMA spheres 
from the dilated ones. Conclusion: Our study identified repeatable 
and reproducible features across the 18F-FDG PET/CTs involved in 
the PePiTA trial and those that can be harmonised with ComBat. 
It provided the first investigation of feature selection for outcome 
prediction in the clinical trial, demonstrating the added value of 
such a quality assurance process to select radiomic features in 
prospective multicentre trials. 
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OP-052
Detection and Local Staging of Prostate Cancer by 
[68Ga]Ga-PSMA-PET/CT, Comparison with mpMRI and 
Histopathology
Z. Isik1, G. Güner2, M. Caglar1, M. Karcaaltincaba3, B. Akdogan4, D. 
Akinci3, M. Tuncel1;  
1Hacettepe University, Department of Nuclear Medicine, 
Ankara, TÜRKIYE, 2Hacettepe University, Department 
of Pathology, Ankara, TÜRKIYE, 3Hacettepe University, 
Department of Radiology, Ankara, TÜRKIYE, 4Hacettepe 
University, Department of Urology, Ankara, TÜRKIYE.
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Aim/Introduction: Accurate detection of the primary 
tumor in prostate cancer(PCa) is crucial for biopsy guidance  
and focal therapy decision. Growing evidence suggest 
complementary role of [68Ga]Ga-PSMA-11 PET(PSMA-PET) to 
multiparametric(mp)MRI in primary tumor detection.This study 
aimed to investigate the comparative role of mpMRI and PSMA-
PET in the detection of primaryPCa. Materials and Methods: The 
study population consisted of 36 patients withPCa who underwent 
PSMA-PET and mpMRI before radical prostatectomy.The primary 
tumor was evaluated by PI-RADS-score in mpMRI.Two nuclear 
medicine physicians evaluated primary tumors by a 5-point Likert-
scale and PROMISE1 evaluation criteria.Equivocal lesions were 
interpreted as negative in both modalities.The detection rate 
of primary index-lesion in the prostate calculated for PSMA-PET 
and mpMRI.The intraprostatic extent of the primary tumor was 
evaluated by 12-segment-mapping.Extracapsular extension(ECE) 
and seminal vesicle invasion(SVI) were also assessed on the PSMA-
PET and mpMRI scans.Imaging findings were correlated with 
histopathology.The tracer uptake on PSMA-PET was quantified 
in terms of standardized uptake values(SUVs) to correlate with 
pathological findings. Results: There were 36 patients with a median 
age of 66(range 57-79)years and a high D’amico risk in 19/36(53%) 
and intermediate in 17/36(47%).Index lesion was identified in 
30/36(%83)patients by mpMRI,and 32/36(89%) by PSMA-PET.A 
combination of the techniques revealed a detection rate of 35/36 
(97%).The Likert-scoring-system had a higher index-lesion detection 
rate(32/36,89%) than Promise-score, with mpMRI(31/36,86%)or 
without mpMRI(24/36,67%).In lesions detected by both imaging 
modalities,the number of segments was higher with PET(153 
segments for PET and 98 for mpMRI),and correlated better with 
the total number of histopathological segments(205 segments). 
PET had moderate correlation(r:0.53 p:0.001) with histopathology 
whereas MRI has weak correlation(r:0.37p:0.029).Final 
histopathology revealed ECE in 23 patients and SVI in 6 patients.
The sensitivity,specificity and accuracy of PSMA-PET and mpMRI 
for ECE were 74%,69%,72% and22%,84%,44% respectively.These 
values were 50%,93%,86% and 33%,90%,80% for SVI respectively.
In 6 patients PSMA-PET could not detect ECE.In two of these 
patients,the primary lesions were PSMA-negative and had diffuse 
ECE,3 had focal ECE, and 1 had diffuse ECE despite the primary 
tumors being PSMA-positive.The SUVmax of the primary lesions 
was not correlated with ECE and SVI but moderately correlated with 
ISUP scores(r:0.44 p: 0.007). Conclusion: PSMA-PET detected more 
primary index-lesion along with better segment correlation with 
histopathology.It also has higher detection rate for ECE.Addition 
of PSMA-PET to mpMRI has a potential role to improve success of 
biopsy and focal therapy References: Prostate Cancer Molecular 
Imaging Standardized Evaluation(PROMISE):Proposed miTNM 
Classification for the Interpretation of PSMA-Ligand-PET/CT.Eiber M 
et al., J Nucl Med.2018 Mar;59(3):469-478 

OP-053
PSMA PET/CT SUVpeak vs SUVmax in the evaluation of 
PCa Gleason scores in an initial staging setting
L. Lemos1, R. Silva1,2, A. Albuquerque1, G. Costa1,3;  
1Nuclear Medicine Department, Centro Hospitalar e Universitário 
de Coimbra, Coimbra, PORTUGAL, 2ICNAS - Instituto de 
Ciências Nucleares Aplicadas à Saúde, Faculdade de Medicina, 
Universidade de Coimbra, Coimbra, PORTUGAL, 3Faculdade de 
Medicina, Universidade de Coimbra, Coimbra, PORTUGAL.

Aim/Introduction: PSMA PET/CT has demonstrated increasing 
importance in prostate cancer (PCa) staging. PSMA expression has 
been shown to correlate with various PCa prognostic parameters, 
namely, Gleason scores (GS). While SUVmax remains the most widely 
used measurement to represent radiopharmaceutical uptake, 
it is particularly susceptible to image noise and differences in 
reconstruction parameters. SUVpeak has been proposed as a more 
robust measure, as it represents the average SUV of a 1 cm3 spheric 
VOI centered on the region of highest uptake, rather than on a 
single voxel. This study aimed to compare SUVpeak with SUVmax in 
the evaluation of PCa Gleason scores (GS). Materials and Methods: 
We retrospectively reviewed a total of 997 [68Ga]Ga-PSMA PET/CT 
scans performed between November/2015 and March/2022. All 
patients who underwent their study in a primary staging setting 
and in a single PET/CT scanner were selected. For each patient, a 
spheric ROI was manually drawn around the primary lesion and 
SUVmax and SUVpeak values were obtained. PSA values at the time 
of the study (initial PSA, iPSA) and biopsy data (GS and ISUP grade) 
were also collected. Tumours with a GS>6/ISUP>1 were considered 
clinically significant (csPCa). Results: Sixty-seven patients fulfilled 
inclusion criteria, with an average age of 70.06±7.898 [47-86] years. 
Most patients had a total GS of 7 (n=39, 58.2%) and an ISUP grade 
of 2 (n=24, 35.8%) on biopsy. Fifty-one patients had csPCa (76.1%). 
Median iPSA was 13.1ng/mL [3.78-370.0]. Median SUVmax and 
SUVpeak values on PSMA PET/CT were 13.98 (2.80-54.83) e 10.79 
(2.04-43.94), respectively. Both SUVpeak and SUVmax showed 
statistically significant correlations (Spearman’s rho; p<0.05) with 
the most common (SUVpeak rho=0.434/SUVmax rho=0.378), and 
the highest grade Gleason patterns on the sample (rho=0.511/
rho=0.472); total GS (rho=0.508/rho=0.470), ISUP grade group 
(rho=0.526/ rho=0.474) and iPSA (rho=0.284/rho=0.234). SUVpeak 
correlated slightly better with all parameters than SUVmax. Kruskal-
Wallis tests showed statistically significant differences (p<0.05) 
in SUVpeak and SUVmax values between the most common and 
the highest grade Gleason patterns on the biopsy samples, as well 
as between the different GS and ISUP grades. Both SUVpeak and 
SUVmax were able to differentiate csPCa from non-csPCa (AUC 
SUVpeak=0,801; AUC SUVmax=0,773; p<0,01). A SUVpeak of 11 and 
a SUVmax of 20 showed 100% specificity and positive predictive 
value for csPCa. Conclusion: SUVpeak showed stronger correlations 
and a better ability to differentiate between the different Gleason 
scores when compared to SUVmax, particularly in identifying csPCa.

OP-054
PRIMARY scores and primary evaluation-Looking back to 
see existing patterns
S. Kumar, Y. Mathur, K. Shankar, V. Krishnaraju, R. Kumar, H. Singh, 
B. Mittal;  
PGIMER, Chandigarh, INDIA.

Aim/Introduction: Initial detection of prostate cancer involves 
the utilization of multiple modalities ranging from non-invasive 
investigations such as ultrasonography, MpMR (Multiparametric 
MR) to invasive TRUS (transrectal ultrasound)/PSMA PET (Prostate-
specific membrane antigen-positron emission tomography) 
guided biopsy. PSMA PET/CT is shown to have a better negative 
predictive value when combined with MpMR as compared to 
MpMR alone. The PRIMARY score provides a hierarchical approach 
to prostatic PSMA pattern determination. This study aims to assess 
the ability of the PRIMARY score to identify the patients with cs PC 
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(clinically significant prostate cancer). Materials and Methods: 98 
patients with at least 1 year of follow up who presented to the Dept 
of Nuclear Medicine, PGIMER, Chandigarh for initial staging (Biopsy 
proven cases of Ca prostate) and patients suspected to have Ca 
prostate (MRI, USG, Serum. PSA), referred for initial evaluation and 
PET guided biopsies were retrospectively reviewed. The scans were 
reviewed and PRIMARY scoring was done by two independent 
nuclear medicine physicians. The patients were followed up 
regarding the diagnosis (Malignant vs Benign) with subsequent 
TRUS/PET guided biopsy findings and follow-up serum PSA levels. 
Results: Of the 98 men with mean age of 67.5 (51.3- 83.7) included 
in the study, 67.3% (66/98) patients had csPC. PRIMARY score-1 was 
seen in 17.4% (17), score-2 in 12.3% (12), score-3 in 6% (6), score-4 
in 11.3% (11) and score-5 in 53% (52). The proportion of patients 
with csPCa and PRIMARY score 1 to 5 was 23.5% (4/17), 25% (3/12), 
83% (5/6), 54.5% (6/11) and 92.3% (48/52) respectively. SUV max 
and SUV ratio values respectively among the PRIMARY score 1-5 
were score 1(6.6,2.7), score 2(7.6,3.3), score 3 (6.2, 3.4), score 4 (9.7, 
4.2) and score 5 ( 28.3, 14.6). Sensitivity, specificity, PPV and NPV for 
PRIMARY score 1,2 (low-risk patterns) vs PRIMARY score 3-5 (high-
risk patterns) was 82, 74, 87, and 66%. The inter-rater agreements 
for PRIMARY score 1,2 vs. PRIMARY score 3-5 was 0.84 (CI: 0.73-0.95). 
The inter-rater agreements for PRIMARY score 1-5 was 0.76(CI: 
0.67-0.85). Conclusion: PRIMARY Score was able to accurately 
identify patients who were seen to have csPC. Thus due to its 
high diagnostic accuracy and inter-rater agreement, can act as an 
effective and reliable tool in the initial assessment for csPC and help 
in differentiating the subset of patients who benefit from clinical 
follow-up vs those requiring further invasive investigations. 

OP-055
Additional value of semiquantitative parameters in clinical 
staging of primary prostate cancer with 68Ga-PSMA PET/
CT: preliminary results of prospective single-centre cohort 
study
J. Jandric1,2, M. Rodari2, G. Lughezzani1,3, N. Buffi1,3, G. Guazzoni1,3, 
P. Casale3, M. Lazzeri3, R. Hurle3, A. Saita3, K. Keus1, V. Fasulo1,3, P. 
Colombo1,4, M. Cieri4, M. Sollini1,2, A. Chiti1,2;  
1Humanitas University, Pieve Emanuele - Milan, ITALY, 2IRCCS 
Istituto Clinico Humanitas, Nuclear Medicine Department, 
Rozzano, ITALY, 3IRCCS Istituto Clinico Humanitas, 
Department of Urology, Rozzano, ITALY, 4IRCCS Istituto Clinico 
Humanitas, Department of Pathology, Rozzano, ITALY.

Aim/Introduction: To assess the additional value of the ratio 
primary tumour-to-background (T/B) and lymph node-to-
background (LN/B) using 68Ga-PSMA PET/CT scan in preoperative 
staging of newly diagnosed prostate cancer (PCa) patients. 
Materials and Methods: This was a prospective single centre, 
single arm, observational, cohort study. We determined sensitivity, 
specificity, positive predictive value, and negative predictive value 
of 68Ga-PSMA PET/CT. We recorded uptake in prostate and in 
positive lymph nodes. Uptake of the left gluteus muscle was used 
as background. T/B and LN/B ratios were calculated. Pathology was 
used as reference standard. 68Ga-PSMA PET/CT findings were also 
compared with Briganti’s 2012 nomogram. Multivariable logistic 
regression model was used to determine the accuracy of detecting 
LN involvement. The area under the curve (AUC) was calculated. 
Results: We enrolled 66 patients who had biopsy proven prostate 
cancer that underwent 68Ga-PSMA PET/CT and subsequently 
surgery (radical prostatectomy and pelvic lymphadenectomy). 

51 out of 66 patients showed only prostate 68Ga-PSMA uptake: 
42/51 (82.35%) patients were correctly staged while PET/CT under 
staged the remaining 9/51 (17.65%) patients in whom lymph node 
involvement was missed by imaging. 7/66 patients showed both 
prostate and nodal 68Ga-PSMA uptake. Nodal involvement was 
histologically confirmed in 6/7 (85.71%) patients and excluded in 
1/7 (14.29%) patient. When comparing qualitative evaluation of 
68Ga-PSMA PET/CT vs. LN/B ratio vs. the 2012 Briganti nomogram, 
we found no difference in accuracy between the qualitative and 
the LN/B ratio. For both, AUC 0.69% (95% CI 0.56-0.82), SE 40.0% 
(95% CI 16.34-67.71), SP 98.0 (95% CI 89.6-99.9), PPV 85.7% (95% 
CI 43.9 -97.9), and NPV 84.8% (95% CI 78.6-89.4). The 2012 Briganti 
nomogram showed AUC 0.525% (95% CI 0.446-0.605), SE 93.3% 
(95% CI 68.1-99.8), SP 11.8 (95% CI 4.44-23.9), PPV 23.7% (95% CI 
20.82 -26.9), and NPV 85.7% (95% CI 43.9-97.9). At multivariate 
analysis the LN/B ratio (with a cut-off of ≥1) and the Briganti 
nomogram resulted independent predictors (AUC=0.72 95% CI 
0.606-0.842). Conclusion: 68Ga-PSMA-PET/CT confirmed good 
diagnostic performance in the preoperative staging of PCa patients. 
Semi-quantitative analysis may improve and standardize reporting.

OP-057
68Ga-PSMA-11 PET for quantitative and qualitative 
response assessment in newly diagnosed prostate cancer 
patients following Androgen Deprivation Therapy
A. Mohite, A. Agrawal, V. Murthy, P. Maitre, P. Mehta, N. Purandare, 
S. Shah, A. Puranik, S. Choudhury, V. Rangarajan;  
Tata Memorial Hospital, Mumbai, INDIA.

Aim/Introduction: The study aimed to evaluate the response of 
PSMA imaging following androgen deprivation therapy (ADT) 
and correlate it with PSA. Response evaluation was done with 
quantitative and qualitative PET parameters: SUVmax, PSMA-
tumour volume (PSMA-TV), total lesion-PSMA (TL-PSMA) and 
mi-PSMA score. Materials and Methods: Forty-six treatment 
naïve node only (≤ M1a) prostate cancer patients foreseen for 
ablative radiotherapy were retrospectively evaluated. Patients had 
undergone 68Ga-PSMA-11 PET/CECT at initial presentation (T1) and 
following androgen deprivation therapy (T2). As a surrogate and 
quantitative marker for PSMA expression SUVmax, PSMA-TV and TL-
PSMA were utilized. Volumetric parameters were based on a 45% 
cutoff of the SUVmax. Each lesion at T1 and T2 was qualitatively 
scored as per mi-PSMA expression score. Both the quantitative 
and qualitative parameters were correlated with serum PSA at 
their respective time points (T1 vs T2). Correlation between PSMA 
volumetric parameters, summed mi-PSMA score and PSA values 
were evaluated by the Spearman correlation coefficient r. For 
comparison of parameters between independent patient groups, 
the Mann-Whitney U test was used. Results: mi-TNM stage ranged 
from T2N1b to T4N1bM1a in 46 patients, with a median age of 
presentation of 72-years (Range: 60-87). None of the patients 
experienced a rise in PSA following ADT (median PSA: 39.4 at T1 vs. 
0.72 at T2). At initial presentation prostatic SUVmax (P 0.012; ρ 0.367), 
TL-PSMA of prostate (P <0.001; ρ 0.549) and summed TL-PSMA (P 
0.001; ρ 0.481) correlated significantly with PSA, while summed 
mi-PSMA did not (P 0.574). Following ADT SUVmax of prostate (P 
<0.001; ρ 0.502), TL-PSMA of prostate (P 0.001; ρ 0.465), summed 
TL-PSMA (P <0.001; ρ 0.556), mi-PSMA of prostate (P <0.001; ρ 0.591) 
and summed mi-PMSA (P <0.004; ρ 0.52) correlated significantly. 
The strength of correlation of post-ADT summed mi-PSMA was 
slightly less compared to more elaborate TL-PSMA with serum PSA. 
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Following ADT (median 6.20 months) 28/46 patients had PSA fall to 
<1 ng/ml. In subgroup analysis, it was observed that the patients 
with PSA >1ng/ml following ADT, had higher Prostatic SUVmax 
(21.7 vs. 9.4; P 0.01), summed mi-PSMA score (3.5 vs. 2; P 0.009) and 
summed TL-PSMA (90.4 vs. 44.6; P <0.001). Conclusion: Post ADT, 
volumetric PET parameters and mi-PSMA score correlated modestly 
with serum PSA. TL-PSMA and mi-PSMA had similar strength of 
correlation. Thus, response evaluation can be simply done with mi-
PSMA score, following ADT. 

OP-059
Clinical impact of [68Ga]Ga-PSMA-11 PET/CT in patients 
with persistent PSA after radical prostatectomy
J. C. Ferro, J. Teixeira, S. Fontão de Castro, I. Próspero, D. Barbosa, G. 
Ferreira, L. Violante, I. Lucena Sampaio, F. Lopes, H. Duarte;  
Instituto Português de Oncologia do Porto 
Francisco Gentil, Oporto, PORTUGAL.

Aim/Introduction: The indication for positron emission 
tomography/computed tomography (PET/CT) with Gallium 68 
(68Ga)-Prostate-Specific Membrane Antigen (PSMA)-11 ([68Ga]Ga-
PSMA-11) in patients with persistent prostate-specific antigen (total 
PSA ≥ 0.1ng/mL) within 4 to 8 weeks after radical prostatectomy (RP) 
for prostate cancer (PCa) has not yet been robustly validated. The 
primary aim of this study was to evaluate the clinical impact on the 
therapeutic decision of PET/CT [68Ga]Ga-PSMA-11 (PET/CT-PSMA) in 
this setting. Materials and Methods: Retrospective analysis of 54 
consecutive patients (mean age: 63.7±6.5 years) undergoing PET/
CT-PSMA between October/2015 and October/2019, in the context 
of persistent PSA after PR (curative intent therapy) for PCa (median 
of first PSA value after PR: 0.745ng/mL [P25:0.262;P75:2.000]; mean 
interval between PR and PET/CT-PSMA: 2.2±0.7 months). PET/
CT-PSMA was evaluated by two Nuclear Medicine physicians and 
the result was classified as positive when at least one finding was 
reported as suspicious for a PCa lesion. Statistical analysis was 
performed using Stata (version 15.1). Results: Thirty-three patients 
(61.1%) had a positive PET/CT-PSMA; 7 (21.2%) in prostate bed, 25 
(75.8%) in regional lymph nodes, 8 (24.2%) in non-regional lymph 
nodes, 8 (24.2%) in bone, and 1 (3.0%) in other distant sites (liver and 
testis). PET/CT-PSMA positivity rate for values of 0.100≤PSA<1.000, 
1.000≤PSA<2.000 and ≥2.000ng/mL was 58%, 71%, and 92%, 
respectively. The first PSA after PR correlated with the PET/CT-PSMA 
result (logistic regression model, p-value=0.004). The optimal cut-
off PSA to predict a positive PET/CT-PSMA was 0.742ng/mL (area 
under the ROC curve). PET/CT-PSMA result had a clinical impact on 
the therapeutic decision in 38 patients (70.4%), (logistic regression 
model, p-value=0.005), of whom 24 (63.2%) were proposed for 
radiotherapy (RT). Due to the additional knowledge of PET/CT-
PSMA imaging, RT planning was adapted in 18 of these 24 patients 
(75%). Conclusion: PET/CT-PSMA detected persistence of PCa 
disease in 61.1% of this population, mostly in regional lymph nodes 
(75.8%), and the results were dependent on the PSA value. For a PSA 
of 0.742ng/mL it was possible to predict a positive PET/CT-PSMA. 
Positive PET/CT-PSMA had a statistically significant clinical impact 
on the therapeutic decision in this group of patients, suggesting 
the importance of PET/CT-PSMA in patients with persistent PSA 
after PR. 
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OP-061
Can metabolic PET parameters help in differentiating 
various subtypes and grade of tumor in renal cell 
carcinoma ?
Y. Jain, A. Agrawal, V. Rangarajan, N. Purandare, S. Shah, A. 
Puranik, S. Choudhury, G. Prakash, S. Menon, M. Pal;  
Tata Memorial Hospital, Mumbai, INDIA.

Aim/Introduction: To evaluate the correlation between 
metabolic PET parameters and size of the primary tumor, various 
histopathological subtypes of Renal cell carcinoma and Fuhrman 
grade of the tumors. Materials and Methods: Retrospective 
analysis of 93 biopsy proven renal cell carcinoma patients who 
underwent pre-treatment FDG PET/CT was performed. Quantitative 
metabolic PET parameters were used to assess correlation between 
size of the primary tumor, various histopathological subtypes of 
renal cell carcinomas and Fuhrman grade of the tumors. Results: 
A significant correlation was noted between the increasing size of 
primary tumor and SUVmax, MTV and TLG (p<0.01, p<0.001 and 
p<0.001 respectively). SUVmax values correlated significantly with 
the histopathological subtype of the tumor (p<0.001). In patients 
with clear cell RCC there was a significant correlation between the 
different Fuhrman grades and SUVmax, MTV and TLG (p<0.001, 
p<0.001 and p<0.001 respectively). Using a pairwise analysis 
SUVmax and TLG values of primary tumor could even differentiate 
between Fuhrman grade 1 vs 3, grade 1 vs 4 and grade 2 vs 4 
tumors. Further sub-analyses was also done by segregating the 
patients into 2 groups: Low grade (Fuhrman grade 1 and 2) vs 
High grade (Fuhrman grade 3 and 4). SUVmax, MTV and TLG were 
significantly different between high grade vs low grade tumors 
(p<0.001, p<0.001 and p<0.001 respectively). RoC analysis yielded 
that using cut off values of 7.24 (AUC 0.994, Sn 100%, Sp 97.5%), 
134.0 (AUC 0.806, Sn 74.2%, Sp 75%) and 552.0 (AUC 0.867, Sn 77.4%, 
Sp 87.5%) respectively for SUVmax, MTV and TLG we can potentially 
differentiate between high grade from low grade tumors in a 
completely non invasive manner. Conclusion: FDG PET/CT with 
the use of metabolic PET parameters can differentiate between 
different histolopathological subtypes of renal cell carcinoma. 
Incorporation of metabolic parameters (SUVmax, MTV and TLG) into 
clinical practice can potentially non-invasively identify patients with 
low-grade vs a high-grade clear cell RCC. 
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OP-062
Diagnostic accuracy of 18F-FDG PET/CT in the evaluation 
of lung nodules in patients affected by Clear Cells Renal 
Carcinoma
M. Cuomo1,2, L. S. Airò Farulla1,2, L. L. Travaini1, G. Buonsanti1, S. 
Frassoni3, D. Galetta4, V. Bagnardi3, L. Spaggiari4,2, F. Ceci1,2;  
1Division of Nuclear Medicine and Theranostics, IEO European 
Institute of Oncology, IRCCS, Milan, ITALY, 2Department 
of Oncology and Hemato-Oncology, University of Milan, 
Milan, ITALY, 3Department of Statistics and Quantitative 
Methods, University of Milan-Bicocca, Milan, ITALY, 
4Department of Department of Thoracic Surgery, IEO 
European Institute of Oncology, IRCCS, Milan, ITALY.

Aim/Introduction: Clear cell renal carcinoma (RCC) is a disease 
generally represented by low-FDG avidity. Accordingly, FDG-PET is 
not recommended to stage the primary tumor. However, its role 
to assess metastatic disease locations, namely for lung metastases, 
is still unclear. Therefore, the aim of this study was to evaluate the 
diagnostic accuracy of FDG-PET to correctly identify RCC lung 
metastases using histology as standard of reference. Materials 
and Methods: Records of 205 patients affected by RCC and with 
radiological (ceCT) evidence of lung nodules detected during 
clinical follow-up, were retrospectively analyzed. Inclusion criteria 
were: a) histologically proven RCC; b) at least one lung nodule 
observed in ceCT suspected for malignancy; c) FDG-PET performed 
prior to surgery; d) lung surgery performed, with histological analysis 
of surgical specimens; e) complete follow-up available. A per-lesion 
analysis was performed, and diagnostic accuracy was reported as 
sensitivity and specificity, using histology as standard of truth. FDG-
PET semiquantitative parameters (SUVmax, MTV and TLG) were 
collected for each lesion. Results: Sixty-nine (n=69) patients were 
included (49 females, 20 males, median age 65 years old), and a 
total of 111 lesions were evaluated. Lung metastases from RCC were 
detected in 57/111 of cases, 50/111 lesions were related to primary 
lung malignancy, while 4/111 were non-malignant nodules. 
Solitary lung nodule was detected in 44/69 of patients. Applying an 
arbitrary cut-off of SUVmax≥2, the sensitivity/specificity of FDG-PET 
for correctly detect RCC lung metastases were 33.3% (95%CI: 21.1% 
- 45.6%) and 29.6% (95%CI: 17.5% - 41.8%), respectively. Applying 
the same SUVmax cut-off for detecting malignant (RCC and non-
RCC) vs non-malignant nodules, the sensitivity/specificity were 
52.3% (95%CI: 42.9% - 61.8%) and 75.0% (95%CI: 32.6% - 100.0%), 
respectively. The median values of SUVmax, MTV and TLG among 
patients with RCC lung metastasis were 1.58, 0.12 cm3 and 0.05 
respectively, whereas the median values among patients with 
other lung malignancy were 4.63, 1.49 cm3 and 5.41, respectively 
(all p<0.001). Conclusion: This analysis demonstrated sub-optimal 
diagnostic accuracy of FDG-PET to discriminate between RCC 
versus other lung malignancies, and its use to correctly identify 
RCC lung metastases should be discouraged. However, since FDG-
PET is still routinely used in the screening of cancer patients, also 
affected by RCC, the extraction of semiquantitative volumetric PET 
parameters might help in the correct identification of malignant vs. 
non-malignant lesions. Further studies enrolling larger population 
will clarify if the application of different SUVmax cut-off values will 
improve the diagnostic accuracy. 

OP-063
Comparison of GFR measurement with a double plasma 
sample technique using [99mTc]Tc-DTPA vs Gates’ method 
in potential kidney donors
J. Carvalho, A. Marques, F. Abreu, S. Pintão;  
Centro Hospitalar de Lisboa Ocidental, Carnaxide, PORTUGAL.

Aim/Introduction: Glomerular filtration rate (GFR) is considered the 
best index of overall kidney function, and its accurate determination 
is crucial for the selection of kidney donors. Radionuclide plasma 
sampling techniques have shown to be reliable in the assessment 
of GFR. The aim of this study was to evaluate the performance of 
a renal dynamic imaging camera-based method (Gates’ method) 
using technetium-99m diethylenetriaminepentaacetic acid ([99mTc]
Tc-DTPA) when compared with a double plasma sample method 
(DPSM). Materials and Methods: This study included 208 potential 
kidney donors. All patients were administered an intravenous bolus 
of 2-2.5 mCi of [99mTc]Tc-DTPA. Immediately after injection, a regular 
dynamic renal study was performed and GFR estimated by Gates’ 
method. Blood samples were then collected at two predefined 
time points post-injection and used to calculate the radionuclide 
clearance. We compared the GFR obtained by Gates’ method with 
DPSM, using DPSM as the reference method. Results: A total of 208 
potential kidney donors (68.8% female; mean age 49 years, range 21 
- 75 years) were included in this study. Mean measured GFR by the 
double plasma sample method was 101.4 ± 19.0 mL/min/1.73 m2. 
Gates’ method had a positive weak correlation with the reference 
method (r=0.423, p<0.01) and tended to underestimate GFR values 
(-20.2 ± 20.6 mL/min/1.73 m2). Accuracy within 30% and 10% of the 
measured GFR value was 67.3% and 22.6%, respectively. Conclusion: 
Gates’ method was found to be an unreliable method in the 
assessment of kidney function, as it significantly underestimated 
GFR. A double plasma sample technique is therefore preferred in 
GFR measurement, especially in the kidney donor population, 
where a trustworthy measurement of renal function is essential. 

OP-064
Renal [18F]PSMA-1007 uptake correlates to estimated 
glomerular filtration rate
K. Valind1,2, J. Jögi1,2, D. Minarik1,3, E. Trägårdh1,2;  
1Wallenberg Centre for Molecular Medicine, Lund University, 
Lund, SWEDEN, 2Clinical Physiology and Nuclear Medicine, Skåne 
University Hospital, Lund and Malmö, SWEDEN, 3Radiation 
Physics, Skåne University Hospital, Lund and Malmö, SWEDEN.

Aim/Introduction: Prostate-specific membrane antigen (PSMA) 
radiotracers for positron emission tomography (PET) with computed 
tomography (CT) are primarily used in staging and localization of 
recurrence in prostate cancer. Due to high renal uptake, both [68Ga]
Ga-PSMA-11 and [18F]PSMA-1007 are being investigated for renal 
cortical imaging, analogous to renal scintigraphy with technetium-
99m labelled dimercaptosuccinic acid (DMSA). Uptake of [99mTc]
Tc-DMSA has been shown to correlate to glomerular filtration 
rate (GFR), as has [68Ga]Ga-PSMA-11 PET parameters [1]. The aim 
of this study was to investigate the relation between renal uptake 
of [18F]PSMA-1007 and GFR. Materials and Methods: 125 patients 
underwent PET-CT imaging at 1 and 2 hours after injection of 
4.0±0.2 MBq [18F]PSMA-1007. Creatinine values were obtained 
prior to imaging. 9 patients were excluded due to missing or 
incorrect PET or creatinine data. Thus, data from 116 patients were 
analyzed. Kidneys were segmented in the PET images by a neural 
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network with manual correction. For each kidney, segmentation 
volume in ml and mean standardized uptake value (SUVmean) 
were measured. Absolute GFR was estimated using the CKD-EPI 
equation [2]. Multiple linear regression was performed with GFR 
as the dependent variable. Renal segmentation volume (ml) and 
SUVmean at 1 and 2 hours for each patient were used as explanatory 
variables. Results: The variation of the GFR values was explained to 
a significant degree by SUVmean and renal segmentation volume, 
in both the 1-hour (R2 = 0.658, p < 0.0001) and 2-hour data (R2 = 
0.671, p < 0.0001). For both timepoints, segmentation volume 
and SUVmean were significantly correlated to GFR (p < 0.0001). 
Conclusion: Renal [18F]PSMA-1007 uptake expressed as SUVmean, 
in combination with renal segmentation volume, correlates to 
estimated GFR. References: 1. Schierz JH, Sarikaya I, Albatineh AN, 
Sarikaya A. Assessing the correlation between (68)Ga-PSMA-11 
renal PET parameters and renal function tests. J Nucl Med Technol. 
2021. doi:10.2967/jnmt.121.262462.2. Inker LA, Eneanya ND, Coresh 
J, Tighiouart H, Wang D, Sang Y, et al. New Creatinine- and Cystatin 
C-Based Equations to Estimate GFR without Race. N Engl J Med. 
2021;385:1737-49. doi:10.1056/NEJMoa2102953.

OP-065
Normal values of Normalised residual activity at 20 
minutes (NORA20) and output efficiency at 20 minutes 
(OE20) on 99mTc-ethylenedicysteine (EC) diuretic renogram 
for children less than and equal to 12 years of age
A. Palo, M. Ponnusamy, K. Sambandan, P. Mathiyazhagan;  
Jawaharlal Institute of Medical Education 
and Research, Pondicherry, INDIA.

Aim/Introduction: Normalized residual activity (NORA) and output 
efficiency (OE) are independent drainage parameters that can 
be used to diagnose pelvicalyceal system (PCS) obstruction with 
certainty as opposed to Tmax and T1/2 that are elevated in renal 
parenchymal dysfunction as well as PCS obstruction. 99mTc-Ethylene 
dicysteine (EC) is widely used to perform diuretic renogram in many 
countries including India, but normal values of these parameters 
for EC have not been established. The objective of the study was 
to establish normal values of NORA20 and OE20 in EC diuretic 
renogram for children less than and equal to 12 years of age. 
Materials and Methods: Patients aged less than and equal to 12 
years of age and normal eGFR values, who underwent 99mTc-EC 
diuretic renogram for obstructed drainage were included in this 
prospective study. Patients with bilateral hydronephrosis and single 
kidney hydronephrosis were excluded. EC diuretic renogram was 
done in accordance with the EANM/SNMMI guidelines using the 
F+0 protocol described for the pediatric population. Normal renal 
units of these patients were analysed and the values of NORA20 
and OE20 were extracted as explained below. Images of EC diuretic 
renogram were loaded on MATLAB software (The MathWorks, Inc.) 
and the values of NORA20 and OE20 were calculated as described 
in the International scientific committee of Radionuclides in 
Nephrourology Consensus on Renal transit time measurements 
(ISCORN). Regions of interest (ROI) were drawn around the renal 
units and background correction was applied using a background 
ROI. NORA20 was calculated as a ratio of counts in renal ROI in the 
20th minute post-radiotracer injection to the counts in renal ROI 
in the 2nd minute post radiotracer injection. OE20 was calculated 
by dividing the value of the difference between the integral of the 
heart curve at 20 min and the renal activity at 20 min (R20) by the 1-2 
minute-adjusted integral of the heart curve (plasma activity, P(t)). 
Results: A total of 106 normal renal units were analysed. Mean and 

standard deviation of NORA20 were 0.3421 and 0.1428 respectively 
and those for OE20 were 91.2852 and 3.5556 respectively. These 
values are comparable with NORA20 and OE20 values established 
for 99mTc MAG3 and 99mTc DTPA in previous studies. Conclusion: 
The normal values of NORA20 and OE20 have been established. 
Further studies will be required to ascertain its performance in the 
diagnosis of pelviureteric junction obstruction. 

OP-066
Determination of Normal Gastric Emptying Values in 
Pediatric Age Groups
Z. Isik, B. Volkan-Salancı, P. Kıratlı;  
Hacettepe University, Department of Nuclear 
Medicine, Ankara, TÜRKIYE.

Aim/Introduction: Gastric emptying is a valuable tool used for 
diagnosis and follow-up of gastric motility diseases. It’s affected 
by many factors related to the patient and content of the meal. 
However, there is lack of normal values for pediatric age because of 
ethical concerns. It’s possible to calculate these values from the reflux 
scintigraphy. In this study we aimed to determine normal range of 
gastric emptying half time and ratio in different age groups from 
gastroesophageal reflux scintigraphy. Materials and Methods: Of 
820 patients under 5 years of age had undergone gastroesophageal 
reflux (GER) scintigraphy between January 2000- October 2020; 
276 patients with negative reflux and accompanying nonrelevant 
diseases were included. Patients were divided into groups by age 
as 0-1 year 20(7.2%), 1-3 years 113(40.9%) and 3-5 years 143(51.8%). 
Patients who had received formula were excluded. Dynamic images 
were obtained after receiving the radiopharmaceutical, 30 second 
frames for 45 minutes. Gastric emptying was expressed in non-
reflux patients as emptying half time (T1/2) and gastric emptying 
percentage (GE%). T1/2 was calculated via software program using 
linear and exponential fit. GE% was calculated using region of 
interest (ROI) over the stomach and whole gut of the last image. 
Mean, maximum and minimum values were calculated for all age 
groups and meal subgroups. Mean values and half-time values with 
linear and exponential fit parameters were compared between age 
and meal groups. Results: All patients under one year age received 
milk. For 1-3 and 3-5year groups; 102 (90%) and 99 (70%) patients 
received milk, 11 (10%) and 44 (30%) patients received orange juice 
respectively.GE T1/2 linear fit, exponential fit and GE% values are 
presented on table 1. Exponential fit values were relatively higher, 
when correlated with linear fit values. No significant difference 
was found for GE values in 1-3y between milk and orange juice 
group. T1/2 was longer and GE% was lower in milk subgroup in 
3-5y. Conclusion: In this study we have obtained normal ranges 
of GE T1/2 and GE percentage parameters for meal subgroups in 
pediatric age groups. More patients <1y group had GER, therefore 
the patient number should be increased to more accurate values 
for normal range of GE in this group. 

OP-067
Interest of whole-body SPECT-CT imaging in the 
management of patients with neuroblastoma
P. Blanc, E. Cassol, L. Guillon, M. Skrzypczyk, P. Payoux;  
University Hospital of Toulouse Purpan, Toulouse, FRANCE.

Aim/Introduction: Iodine 123 (123I) metaiodobenzylguanidine 
(MIBG) plays a central role in initial assessment and follow up of 
patients with neuroblastoma. Single photon emission computed 
tomography with integrated low dose CT (SPECT-CT) becomes 
routinely use to clarify anatomical locations and abnormal foci 
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of planar images (1). The aim of this work was to investigate the 
performance of whole-body SPECT-CT (WB SPECT-CT) acquired 
on new CZT-360° camera compare with classical planar images. 
Materials and Methods: 7 children were referred for an initial 
assessment and 7 children for a response evaluation (2, 3, 4 or 5 
times) for a total of 27 acquisitions. Injected activities were based 
on EANM paediatric guidelines. Each time, patients underwent 
planar whole-body imaging performed with a conventional Anger 
gamma camera (4 statics of 10 min at 4h and 20h after injection) and 
a WB SPECT-CT single acquisition of 20 min at 20h after injection 
performed with a 360° CZT digital SPECT/CT16. CT acquisitions 
were performed with appropriate child friendly parameters. All 
images were viewed by two nuclear medicine physicians. Planar 
images were considered equivocal when it was difficult to assess 
anatomic sites. SPECT-CT were considered contributory if hot 
spots were better identified or if a greater number of lesions was 
detected. Results: In 15 of the 27 acquisitions (55%), WB SPECT-
CT confirmed the findings of planars. In 12 of the 27 acquisitions 
(45%) WB SPECT-CT provided additional information. Among these 
12 studies, WB SPECT-CT gave better definition of lesions in 10 
cases where interpretation was inconclusive (specially for locations 
overlapped by organs with high physiological MIBG activity) and 
gave more accurate determination of bone metastasis in 9 cases 
(required for SIOPEN score (1)). None of lesions identified on static 
images were missed on SPECT images. Conclusion: WB 123I-MIBG 
SPECT-CT lead to more accurate assessment of neuroblastoma in 
less time with high benefits for patients (accuracy and comfort). 
WB SPECT-CT acquisition could advantageously replace planars 
in clinical routine. In our experience, a single WB SPECT-CT at 20h 
seems to be sufficient to obtain a comprehensive examination. Early 
images at 4h after injection appear not to be useful, in accordance 
with the literature (1). More studies are needed to compare this 
procedure with PET tracers. References: 1. Bar-Sever Z, Biassoni L, 
Shulkin B, Kong G, Hofman MS, Lopci E, et al. Guidelines on nuclear 
medicine imaging in neuroblastoma. Eur J Nucl Med Mol Imaging. 
oct 2018;45(11):200924.

OP-068
Can FDG PET-CT Predict Chemobrain in Pediatric 
Lymphoma Patients?
G. Kaya, B. Volkan Salancı, P. Özgen Kıratlı;  
Hacettepe University Medical School, Department 
of Nuclear Medicine, Ankara, TÜRKIYE.

Aim/Introduction: Chemotherapy-induced neurotoxicity and 
cognitive impairment also known as chemo-brain is a known 
fact in adults. However clinical data is scarce in the pediatric 
population. The aim of this study is to show chemotherapy related 
cerebral metabolic changes in pediatric lymphoma patients and 
create a proof of concept to plan a prospective study. Materials 
and Methods: Pediatric patients, diagnosed with lymphoma, 
undergoing FDG PET-CT scan for staging, interim evaluation and 
after completion of therapy composed the study group. The brain 
images on PET-CT scan were evaluated via statistical parametric 
mapping (SPM) analysis region by region, retrospectively. Images of 
the staging scan were accepted as a baseline and were compared 
with the same patient’s interim and treatment response scans. 
Results: A total of 87 PET-CT scans of 29 patients (12 female, 
17 male) were analyzed visually and semiquantitatively, for this 
preliminary work. A significant increase of FDG brain uptake in 
the cortices of the primary visual (+0.17 for left p=0.001 and +0.18 
for right p<0.001), occipital lateral (+0.1 for left p=0.002 and 0.17 
for right p=0.003), precuneus (+0.06 for p=0.06 and +0.06 for 
right p=0.03), sensorimotor (+0.06 for right p=0.04) and parietal 

inferior (+0.5 for left p=0.6) was observed compared to the basal 
status. Conclusion: Cognitive decline in oncology patients under 
chemotherapy is under research by most disciplines. We presume 
FDG PET scan in the pediatric population may give an opportunity 
to the related clinicians in advance for early intervention. This study 
revealed the further need of prospective trials that combined with 
neurocognitive performance tests. 

OP-069
Comparison of 99mTc-DTPA One-sample Glomerular 
Filtration Rate Determination (EANM Guideline) with Non-
radionuclide Methods in Adolescents
P. Koranda1, H. Flögelová2, R. Navrátil1, L. Štefaničková3, L. Quinn1, 
M. Kamínek1;  
1Dept. of Nuclear Medicine, Univ. Hospital and Palacký 
University, Olomouc, CZECH REPUBLIC, 2Dept. of Paediatrics, 
Univ. Hospital and Palacký University, Olomouc, CZECH 
REPUBLIC, 3Dept. of Clinical Biochemistry, Univ. Hospital 
and Palacký University, Olomouc, CZECH REPUBLIC.

Aim/Introduction: The accurate determination of estimated 
glomerular filtration rate (eGFR) is of utmost importance in 
adolescents with kidney disease. In clinical practice, eGFR is 
frequently calculated from the serum concentration of creatinine 
(Schwarz children GFR) [1] or cystatin C (Cystatin GFR) [2]. The 
refinement of eGRF is possible e.g. via formula according to the 
European Kidney Function Consortium (EKFC GFR) [3] or Chehade´s 
combined creatinine and cystatin quadratic equation (Chehade 
GFR) [4]. Chehade’s formula validity was subsequently verified 
using comparison with inulin clearance. The aim of this study was 
to compare 99mTc-DTPA one-sample GFR determination method 
(EANM guideline [5]) with the above mentioned non-radionuclide 
ones. Materials and Methods: 23 children with renal disease (18 
male) aged 11.4-18 years (median 16,0) with normal to moderately 
reduced GFR were examined using above listed methods. Statistical 
evaluation of the data was done using Bland-Altmann plots and 
regression and correlation analysis. The study was approved by 
the Ethics Committee of the University Hospital Olomouc. Results: 
Bland-Altman plots revealed that eGFR determined by the one-
sample 99mTc-DTPA method resulted in higher eGFR values than 
using non-radionuclide methods (,,overestimation“ in comparison 
with Schwarz modif. +0.38, Cystatin GFR + 0.62, EKFC GFR +0.32, 
Chehade GFR + 0.36 ml/s/1,73 m2). The difference between 
measured values was found statistically significant particularly for 
higher eGFR. Regression and correlation analysis: y = a + bx and 
Pearson r (Schwarz children GFR a=0.27, b=1.08, r=0.67; Cystatin 
GFR 0.287, 1.302, 0.59; EKFC GFR -0.00, 1.231, 0.75; Chehade GFR 
-0.165, 1.395, 0.74, respectively). Conclusion: One-sample 99mTc-
DTPA eGFR measurements show relatively better consistency 
with newer methods (EKFC and Chehade) than with traditional 
ones. Nevertheless, the degree of correlation with compared non-
radionuclide methods is not very high. The greater differences 
are mainly in adolescents without or with only mild reduction of 
GFR. The results indicate that the 99mTc-DTPA one-sample method 
(EANM guideline) has tendency to overestimate GFR values. A 
direct comparison with the gold standard methods (e.g. inulin 
clearance) would be desirable. References: 1. J Am Soc Nephrol. 
2009;20(3):629-37. 2. Kidney International Supplements. 2013;3(1): 
page ix 3. Clin J Am Soc Nephrol 2014;9(1):54-63. 4. Ann Intern 
Med. 2021;174(2):183-191. 5. eanm.org/publications/guidelines/
gl_paed_gfrd.pdf 
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OP-078
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E. Quak; 
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Cardiac Sarcoidosis
F. Caobelli; 
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OP-092
Development and preclinical evaluation of a radiolabeled 
FAPI tetramer as a theranostic agent for molecular 
imaging and therapy in cance
Y. Pang, L. Zhao, J. Chen, Q. Lin, H. Chen;  
The First Affiliated Hospital of Xiamen University, Xiamen, CHINA.

Aim/Introduction: Fibroblast activation protein (FAP) is 
overexpressed on cancer-associated fibroblasts (CAFs) and 
targeted CAFs radionuclide therapy is a promising treatment 
strategy. Radiolabeled FAP inhibitors (FAPIs) have been developed 
and exhibit excellent usefulness in diagnosis of various cancer. 
However, their short tumor-retention time and fast clearance 
cause unsatisfactory treatment efficacy and thereby limit their 
clinical application. In this study, we exploited polyvalency effect to 
develop FAPI tetramer based on our previous study for increasing 
tumor-retention time and slowing clearance ratio. Materials and 
Methods: FAPI dimer and tetramer were successfully synthesized 
based on FAPI-46, and they were radiolabeled with [68Ga]Ga, 
[64Cu]Cu and [177Lu]Lu. In-vitro FAP-binding characteristics were 
identified by a competitive binding experiment. To evaluate the 
pharmacokinetics, MicroPET scanning, MicroSPECT scanning and 
ex-vivo biodistribution were performed in HT-1080-FAP cell-derived 
xenografts (CDX) mice models. We assess antitumor efficacy of 
[177Lu]Lu-FAPI-46, [177Lu]Lu-DOTA-2P(FAPI)2, and [177Lu]Lu-DOTA-
4P(FAPI)4 in HT-1080-FAP CDX mice models. Results: The IC50 
values of FAPI monomer, dimer, and tetramer were 0.44 ± 0.09 nM, 
0.38 ± 0.09 nM, and 0.68 ± 0.10 nM, respectively, demonstrating 
the structure of polymerization has minimal effect on the FAP 
receptor binding affinity. The MicroPET imaging of bilateral HT-
1080-FAP CDX models and blocking experiment were performed, 
and the results indicated the radiolabeled tetramer has high affinity 
and specificity in vivo. MicroPET imaging, MicroSPECT imaging 
and ex-vivo biodistribution demonstrated the [64Cu]Cu/[177Lu]Lu-
DOTA-4P(FAPI)4 has higher tumor uptake, longer tumor-retention 
time, slower clearance than its monomer, dimer counterparts. We 
observed remarkable tumor suppression in the therapy groups 
receiving [177Lu]Lu labeled tetramer and dimer, while no significant 
tumor inhibitions were observed in the control group and [177Lu]Lu-
FAPI-46 group. Conclusion: The excellent binding-FAP affinity and 
specificity as well as favorable pharmacokinetics may make the FAPI 
tetramer become a promising agent for radionuclide therapy in FAP-
positive tumors; while radiation damages caused by high uptakes 
of normal organs and tissues shouldn’t be overlooked. Notable, 
the FAPI tetramer didn’t show significant advantages over the FAPI 
dimer in tumor uptake, tumor-retention time, and therapeutic 
efficacy. In the future, more investigations and optimizations of FAPI 
multimerization need to further perform. 
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OP-093
Preclinical Evaluation of HER2-targeting DARPin G3: 
Impact of Albumin Binding Domain (ABD) Fusion
M. Oroujeni1,2, A. Vorobyeva1,3, J. Garousi1,4, A. Rosly1, A. Orlova1,3, 
A. Schulga3,5, E. Konovalova5, S. M. Deyev3,5, V. Tolmachev1,3;  
1Uppsala University, Uppsala, SWEDEN, 2Affibody AB, Stockholm, 
SWEDEN, 3Tomsk Polytechnic University, Tomsk, RUSSIAN 
FEDERATION, 4Royal Institute of Technology, Stockholm, SWEDEN, 
5Russian Academy of Sciences, Moscow, RUSSIAN FEDERATION.

Aim/Introduction: The designed ankyrin repeat protein (DARPin) 
G3, a small (14 kDa) engineered scaffold protein, has demonstrated 
a specific imaging of HER2-experessing tumours in clinics. However, 
the use of DARPins for radionuclide therapy has been precluded 
by its high renal reabsorption after glomerular filtration. We have 
tested a hypothesis that a fusion of albumin-binding domain (ABD) 
to DARPin G3 could be used to overcome the high renal uptake 
and improve the biodistribution of the DARPin G3 tracer. Materials 
and Methods: A fusion of an anti-HER2 DARPin G3 with ABD at 
C-terminus was produced and conjugated with DOTA chelator 
(G3-ABD) for labeling with 177Lu. G3-ABD was labelled with 177Lu. 
In vitro characterisation was performed using HER2-expressing 
SKOV-3 and BT-474 cell lines. Biodistribution of [177Lu]Lu-G3-ABD 
was measured on BALB/c nu/nu mice bearing SKOV-3 xenografts 
at several time points (4, 24, 48, 72, 144, 312 h). To check in vivo 
specificity, HER2-negative Ramos cell line was used. To evaluate the 
effect of ABD fusion, biodistribution of G3-ABD was compared with 
a non-ABD-fused [177Lu]Lu-G3 at 48 h after injection. To confirm 
biodistribution results, nanoSPECT/CT imaging was performed. 
Results: Radiolabeling with 177Lu was resulted in yield 28.2±5.2 
% and radiochemical purity was >97%. Binding to the cells was 
HER2-mediated in vitro. Kinetics evaluation showed two kind 
kinds of interactions with KD1=575±26 pM and KD2= 34±8 nM. 
Uptake of [177Lu]Lu-G3-ABD in SKOV-3 xenografts (16±8 %ID/g, 48 
h after injection) was significantly (p <0.05) higher than in Ramos 
xenografts (2.0±0.2 %ID/g, 48 h after injection), confirming HER2-
specific accumulation in vivo. Significantly (p< 10-6) higher blood 
concentration was observed for [177Lu]Lu-G3-ABD compared 
with [177Lu]Lu-G3. The uptake in kidney and liver was significantly 
(p<0.005) lower for [177Lu]Lu-G3-ABD (6.9±0.9 %ID/g and 16.1±2.9 
%ID/g, respectively) in comparison with [177Lu]Lu-G3 (84.2±9.4 
%ID/g and 26.9±3.4 %ID/g). Tumor uptake was significantly (p 
<0.05) higher for [177Lu]Lu-G3-ABD (16.4±8.7 %ID/g) than for [177Lu]
Lu-G3 (2.2±0.8 %ID/g). The uptake of [177Lu]Lu-G3-ABD in the tumor 
peaked 72 h after injection (20.9±3.5%ID/g), followed by a gradual 
decrease. Conclusion: Fusion with ABD increased the retention 
time in blood resulting in higher accumulation in tumour and 
reduced renal uptake. Still, further modification of molecular design 
in ABD-fused G3 is desirable to reduce its hepatic uptake.

OP-094
Radiolabeling and preclinical evaluation of [225Ac]Ac-
DOTA-JR11 for targeted alpha therapy of neuroendocrine 
tumors
M. Handula1, E. de Blois1, J. Nonnekens1, A. Denkova2, Y. 
Seimbille1,3;  
1Erasmus MC, Rotterdam, NETHERLANDS, 2Delft 
University of Technology, Delft, NETHERLANDS, 
3TRIUMF, Vancouver, BC, CANADA.

Aim/Introduction: The overexpression of somatostatin receptor 2 
(SSTR2) by the neuroendocrine tumors (NETs) makes it an attractive 
target for diagnosis and therapy. Peptide receptor radionuclide 
therapy (PRRT) using SSTR2 agonists (e.g. [177Lu]Lu-DOTATATE) 
has been efficiently implemented in clinical studies. However, the 
first in-human studies using the antagonist [177Lu]Lu-DOTA-JR11 
demonstrated a better biodistribution profile and higher tumor 
uptake in comparison to the agonist peptide [177Lu]Lu-DOTATATE. 
Furthermore, due to treatment resistance and disease recurrence, 
the therapeutic efficiency of NETs needs to be improved. Therefore, 
targeted alpha therapy (TAT) is an interesting alternative due 
to the high linear energy transfer offered by the alpha particles 
compared to beta emitters. Taking into account the half-life and 
the decay chain of actinium-225, [225Ac]Ac-DOTA-JR11 might be 
an ideal candidate for TAT of NETs. Therefore, we report herein 
the radiosynthesis and preliminary preclinical evaluation of [225Ac]
Ac-DOTA-JR11. Materials and Methods: [225Ac]Ac-DOTA-JR11 was 
prepared with a molar activity of 100 kBq/nmol. Radiolabeling of 
DOTA-JR11 was carried out in TRIS buffer containing the peptide 
(75 μL, 0.1 M, pH 9), H2O (10 μL), ascorbate buffer (50 μL, 1.0 M, 
pH 5.8) and 225Ac(NO3)3 dissolved in 0.1 M HCl. Radiolabeling was 
performed with or without L-melatonin (10 μL, 0.5 M). The labeling 
mixture (pH ~ 6) was heated at 90 °C for 20 min. The radiochemical 
yield (RCY) and radiochemical purity (RCP) were determined 
by instant thin-layer chromatography (iTLC) and radio-HPLC, 
respectively. Analysis of the samples was based on the detection 
of francium-221. Stability studies of [225Ac]Ac-DOTA-JR11 were 
performed in PBS and mouse serum up to 26 h post-incubation 
at 37 °C. Ex vivo biodistribution studies in H69 (SSTR2+) tumor 
xenograft models are underway. Results: Radiolabeling of DOTA-
JR11 was successfully carried out with actinium-225. [225Ac]Ac-
DOTA-JR11 was obtained in 86% and 80% RCP with and without the 
use of L-melatonin, respectively. Stability studies with the scavenger 
in PBS demonstrated that 83% and 76% of [225Ac]Ac-DOTA-JR11 
remained intact compared to 65% and 57% without scavenger at 
3 h and 26 h post-incubation, respectively. [225Ac]Ac-DOTA-JR11 
showed excellent stability in mouse serum when prepared with or 
without L-melatonin with 82% and 81% of the parent radiopeptide 
intact at 4 h and 24 h post-incubation, respectively. Conclusion: 
The use of L-melatonin improved the radiochemical purity of [225Ac]
Ac-DOTA-JR11, and greatly enhanced its stability in PBS. It warrants 
further preclinical studies to evaluate the potential of the 225Ac-
labeled SSTR2-antagonist for TAT of NETs. 

OP-095
Preparation of 188Re-Cetuximab as a potential 
Radiopharmaceutical for EGFR+ tumor treatment and 
performing quality control, stability study and preclinical 
evaluation
B. Alirezapour1, H. Yousefnia1, A. Samani1, B. Azizkalantari2;  
1Nuclear Science and Technology Research Institute 
(NSTRI), Tehran, IRAN, ISLAMIC REPUBLIC OF, 2Pars Isotope 
Company, Tehran, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: Cetuximab is a mAb against epidermal growth 
factor receptor (EGFR) used for the treatment of metastatic 
colorectal, metastatic NSCLC and head and neck cancers. In the 
present study, the mAb was labeled directly with rhenium-188. 
Finally, all quality control measurements including antibody 
structure accuracy, chemical stability and immunoreactivity of 
the final product as well as biodistribution and imaging studies 
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of 188Re-cetuximab were performed. Materials and Methods: 
First, cetuximab was reduced by 2-mercaptoethanol to form 
6-9 free sulfhydryl groups per antibody. After purification of the 
reduced antibody and determination of the number of free 
SH groups, it was labeled with rhenium-188 by direct method. 
The formulation of the labeling kit includes reduced antibodies, 
stannous chloride, sodium tartrate, ascorbic acid and finally 
rhenium-188 solution. Parameters such as antibody concentration, 
reaction time, reaction pH and stannous chloride content were 
optimized. After optimizing the kit formulation, quality control 
experiments included, integrity evaluation by SDS-PAGE, stability 
study of the labeling complex in human serum, saline phosphate 
buffer and the stability of the final formulation of the complex at 
room temperature and 4 ° C, immunoreactivity of the labeling 
complex by Lindmo method and The biodistribution studies and 
radioimmunoscintigraphy were performed in tumor bearing mice 
(188Re-cetuximab i.v., 100 μl, 20±5 μg mAb, 2, 4, 24 and 48 h). 
Results: Reduction of cetuximab with 2-mercaptoethanol at a ratio 
of 1: 2000, 2-ME: mAb was obtained in about 8.7 free SH groups 
per antibody molecule. Optimal values and conditions obtained 
for the labeling kit formulation include 400 μg antibody, 17.4 mg 
sodium tartrate, 0.45 mg stannous chloride, 0.1 mg ascorbic acid 
plus 2 mCi 188Re, PH = 5 and reaction time is 150 minutes, with 
these values, the radiochemical purity was about 98.5 ± 0.7%. After 
examination of the antibody structure by SDS-PAGE, it was found 
that the reduced chemical reactions and labeling did not lead to 
significant failure in the structure of the cetuximab antibody. The 
labeling complex remained stable for up to 24 hours in serum and 
saline phosphate buffer, and the stability of the complex in the final 
formulation was above 90% for up to 48 hours. the immunoreactivity 
of 188Re- cetuximab towards A431 cells was found to be around 
69%. Biodistribution and imaging studies at 24h post-injection 
revealed the specific localization of complex at the site of tumors. 
Conclusion: 188Re-Cetuximab is a potential compound for 
Radioimmunotherapy of EGFR expression in oncology. 

OP-096
Standardization of labelling procedure and extraction 
yield of 188Re-N-DEDC lipiodol using indigenously 
produced lyophilized freeze-dried kits for therapy of 
unresectable hepatocellular carcinoma (HCC) - A single 
center experience
N. Kumar1, P. Gupta1, S. A. Shamim1, V. Chirayil2, S. Subramanian2, 
M. Mallia2, C. Bal1;  
1All India Institute of Medical Sciences, New Delhi, INDIA, 
2Bhabha Atomic Research Centre, Mumbai, INDIA.

Aim/Introduction: 188Re is obtained from 188W/188Re generator as 
tetraoxo anion i.e. 188Re-ReO4- similar to 99mTc-TcO4-. Since, rhenium 
& technetium belong to the same group (group VII) in the periodic 
table, both radionuclides have roughly similar chemical properties. 
But, due to less standard reduction potential (E°) of rhenium, it 
is difficult to obtain high yield of Re-188 radiopharmaceuticals 
using standard radiopharmaceutical procedures. Expansion of 
coordination sphere using weakly acidic oxalate ions (C2O42-

) produces intermediate 188Re (VII) complexes and improves 
the yield of final radiopharmaceutical. The present study aimed 
to standardize the labelling procedure and determination of 
final extraction yield of 188Re-N-DEDC lipiodol for treatment of 
inoperable HCC. Materials and Methods: N-DEDC (Nitrido-diethyl 
dithiocarbamate) kits in lyophilized freeze dried form contain 2 

vials, were obtained from BARC, Mumbai and labelled using freshly 
eluted 188Re-sodium perrhenate from 188W/188Re generator. The 
standard labelling procedure involved addition of freshly eluted 
perrhenate activity (independent of volume) to Vial 1 which is the 
reaction vial that resulted into formation of intermediate [188Re≡N]2+ 
and contains N-methyl-S-methyl dithiocarbazate (DTCz), sodium 
ascorbate, oxalic acid, SnCl2.2H2O. The species DTCz was an 
efficient nitrido donor (N3-), SnCl2 as reducing agent and oxalic 
acid played important role in expanding the coordination sphere 
of the Re (VII) ion. After 5 mins. of incubation, 1ml reconstituted 
solvent of Vial 2 (containing 100mg DEDC in freeze dried form) 
were added to reaction vial and made to stand for 15 minutes & 
further incubated at 65°C for 5 min in a water bath, thus enabling 
the formation of 188Re-N-DEDC complex. Lipiodol (upto 3 ml) was 
then added & thoroughly mixed in a vortex mixer and centrifuged 
to separate layers of free and labelled lipiodol phase. Extraction 
yield were determined by measuring free and labelled lipiodol 
phase separately in dose calibrator. Results: Standard labelling 
procedure took only 40-45 minutes for synthesis of 188Re-N-DEDC 
lipiodol which is much less than previously described methods in 
literature. The labelling was performed 18 times with DEDC kits. The 
mean overall extraction yield of 188Re-N-DEDC lipiodol was 86.04 
± 2.35%. Conclusion: Synthesis of 188Re-N-DEDC lipiodol requires 
lesser labelling time and gives higher labelling yield in lipiodol 
phase than other commercially available kits. Higher labelling yield 
with N-DEDC kits is a useful characteristic for obtaining required 
therapeutic activity when generator becomes 3-4 months old and 
lower concentrations of activity are eluted. 

OP-097
Production experiments for 225Ac using an electron linear 
accelerator and radiolabeling tests using the produced 
alpha emitter
M. Maeda1, T. Tadokoro1, Y. Ueno1, K. Nishida1, Y. Kani1, T. Sasaki2, T. 
Watanabe2, H. Kikunaga3, S. Kashiwagi3, K. Shirasaki4, S. Sekimoto5, 
T. Ohtsuki5, M. Inagaki5, S. Fukutani5, Y. Shibahara5, H. Fujii6, M. 
Yoshimoto6, K. Ohnuki6;  
1Hitachi, Ltd., Research & Development Group, Hitachi, 
JAPAN, 2Hitachi, Ltd., Healthcare Business Division, Tokyo, 
JAPAN, 3Research Center for Electron Photon Science, Tohoku 
University, Sendai, JAPAN, 4Institute for Materials Research, 
Tohoku University, Sendai, JAPAN, 5Institute for Integrated 
Radiation and Nuclear Science, Kyoto University, Kumatori-
Cho, JAPAN, 6National Cancer Center, Exploratory Oncology 
Research & Clinical Trial Center, Kashiwa, JAPAN.

Aim/Introduction: 225Ac is recognized as one of the most suitable 
radionuclides for targeted alpha therapy (TAT). However, its current 
supply from 229Th natural decay is limited and establishment of 
another mass production route is desired. We previously reported 
on 225Ac production using an electron linear accelerator in which 
no long-lived actinium isotopes are co-produced [1]. Last year we 
empirically proved the production of 225Ac up to 370 kBq [2], and 
now we have progressed to making a quality evaluation, including 
undertaking a radiolabeling test. Materials and Methods: 225Ac 
was produced via the 226Ra (γ,n)225Ra reaction and the following 
beta decay of 225Ra to 225Ac. 226Ra (37 MBq) chloride was prepared 
as target material and bremsstrahlung irradiation was performed 
using the electron linear accelerator at the Research Center for 
Electron Photon Science, Tohoku University. 225Ac was separated 
using commercial extraction chromatography resins. Inactive 
impurities were evaluated using spectroscopic analysis (ICP-MS, ICP-
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AES). Radiolabeling of a DOTA-conjugated drug was experimentally 
tested and radiolabeling yield was evaluated by radio thin layer 
chromatography. Results: Production trials were successfully done 
several times and 300 to 500 kBq of 225Ac was produced each time. 
Radiolabeling yield of the DOTA-conjugated drug was >90%, when 
an excess amount of ligand was used. Ca was the main inactive 
impurity. Conclusion: Our several production experiments using an 
electron linear accelerator successfully yielded about 300 to 500 kBq 
of 225Ac and radiolabeling tests demonstrated the formation of 225Ac 
-DOTA complex. The quality of the 225Ac will be improved further 
in work to scale-up the 225Ac production amount to a commercial-
scale level. References: [1] T. Tadokoro et al., EANM 2020 Congress 
OP-961; Eur. J. Nucl. Med. Imaging (2020) 47 (Suppl 1) S1-S753; 
“Production of Ac-225 for Targeted Alpha Therapy using an Electron 
Linear Accelerator”, [2] M. Maeda et al., EANM 2021 Congress OP-
0112; Eur. J. Nucl. Med. Mol. Imaging (2021) 48 (Suppl 1) S1-S648; 
“Large-scale production experiment for Ac-225 using an electron 
accelerator”

OP-098
Actinium-225 radiopharmaceutical quality control 
considerations for accelerator-produced actinium 
therapies
D. Abou1, P. Zerkel1, J. Robben1, M. McLaughlin2, T. Hazlehurst2, D. 
Morse3, T. Wadas4, P. Darpan4, R. Oyama1, G. Gaehle1, M. Nickles1, D. 
L. J. Thorek1;  
1Washington University School of Medicine, Saint Louis, MO, 
UNITED STATES OF AMERICA, 2Modulation Therapeutics, 
Morgantown, WV, UNITED STATES OF AMERICA, 3Moffitt Cancer 
Center, Tampa, FL, UNITED STATES OF AMERICA, 4University 
of Iowa, Iowa city, IA, UNITED STATES OF AMERICA.

Aim/Introduction: Alpha particle emitting radiotherapies are 
of great interest for the treatment of disseminated cancer. 
Actinium-225 produces 4 alpha particles through its decay and 
is among the most attractive radionuclides for use in targeted 
radiotherapy applications. However, supply issues for this isotope 
have congested subsequent translation. Efforts have focused on 
increasing production capability of this isotope, particularly using 
an accelerator based method that produces 225Ac along with a 
long-lived minor contaminant of 227Ac. We investigated the impact 
of the 227Ac contaminant in quality control evaluation of a 225Ac-
labeled DOTA conjugated peptide radiopharmaceutical under 
controlled good manufacturing practices. Materials and Methods: 
The peptide precursor was radiolabeled under high heat using 
an automated module under identical conditions starting from 
either 229Th-generator or accelerator-produced 225Ac. Complete 
characterization of 225Ac-labeled products was achieved, including 
thin layer chromatography, high pressure liquid chromatography, 
gamma counting and high energy resolution germanium gamma 
spectroscopy comparing the two different sources of 225Ac. Results: 
The DOTA-peptide was consistently radiolabeled with high yields 
and high radiochemical purity. Interestingly, when using the 
225/227Ac source, the radiolabeled material presented subtle but 
detectable differences. Germanium gamma spectroscopy showed 
the presence of 227Th (2 days post labeling) and 223Ra in-growth (later 
on), progenies of 227Ac, in the pure peptide sample. Consecutive 
measurements initiated from 2 days post-radiolabeling up to 
secular equilibrium of 227Ac/227Th (100 days post-radiolabeling) 
lead to the quantification of 227Ac and 227Th initially chelated to 
the peptide. At 6 days following source production, we evaluated 

for this GmP batch: a radionuclidic purity of 98.5% ratio 225/227Ac; 
and an isotopic purity of 96.7% (225/227Ac and 227Th) for the 225Ac-
radiopharmaceutical. Further methods are currently investigated 
utilizing alpha spectrometry to develop rapid readings of 227Ac in 
samples. Conclusion: The presence of 227Ac contaminant while 
conducting 225Ac cGMP labeling of a radiopharmaceutical peptide 
resulted in extended quality checks up to 100 days to define 
radionuclidic and isotopic purity of the sample planned to be 
administered. Although seen as possibly suitable for administration 
according to dosimetric evaluation (1), the presence of the 227Ac 
contaminant raises new critical concerns including processing 
times, logistics and contaminant detection before validation of this 
category of radiopharmaceutical. References: (1) Sgouros, G., He, B., 
Ray, N. et al. Dosimetric impact of Ac-227 in accelerator-produced 
Ac-225 for alpha-emitter radiopharmaceutical therapy of patients 
with hematological malignancies: a pharmacokinetic modeling 
analysis. EJNMMI Phys 8, 60 (2021)

OP-099
Practical Aspects of the (Clinical) Implementation of Ac-
225 Labelled Radiopharmaceuticals
E. Hooijman, C. M. Ntihabose, E. de Blois;  
Erasmus MC, Rotterdam, NETHERLANDS.

Aim/Introduction: Since interest in the treatment with Ac-225-
labeled peptides is growing in the field of nuclear medicine, 
optimal labelling conditions and quality control (QC) of such 
radiopharmaceuticals is of great importance. Recently, the developed 
radiotherapy [225Ac]Ac-PSMA was successfully implemented in the 
clinic after overcoming methodological challenges; Firstly, alpha-
particles are difficult to detect and therefore measurement of 
available gamma’ s can be used, which have to be in equilibrium 
with the mother-nuclide. Furthermore, alpha’s are highly toxic and 
health-physics regulations limits measurements. Only low amount 
of activity is allowed for QC measurements, therefore, measuring 
techniques are required to quantify <0.1kBq. Objectives of this study 
are to evaluate the methodological challenges of Ac-225 labelled 
radiopharmaceuticals. Materials and Methods: PSMA-I&T and 
DOTA-TATE were labelled with Ac-225 at a molar activity of 125 kBq/
nmol, using varying quencher concentrations. The radiochemical 
yield (RCY) was measured by (I)TLC, which was subsequently 
quantified by TLC-scanner, gamma counter and HP-Ge-detector. 
Radiochemical purity (RCP) was based upon detection of Fr-221 
or Bi-213 (in equilibrium). HPLC-analysis (~10kBq) was performed 
by collecting the eluate with fraction-collector and measurement 
with the gamma-counter was performed. To evaluate RCP, Sep-Pak 
C18 was used to differentiate between free Ac-225, [225Ac]Ac-DTPA 
and radiolysed radiopharmaceutical. All quantification methods 
were cross-calibrated with a multi-nuclide- and standard source 
(Kalrsruhe), using standardized geometries. Results: Successful 
radiolabeling was performed at RCY (>95%) and RCP (>90%). 
The QC was performed using the Fr-221 (gamma)equilibrium 
because the Bi-213 equilibrium (6xT1/2=2.5h) is inefficient for 
stability measurements and patient release. Radio-TLC separation 
was optimized to detect <1% of total counts. Measurements with 
the gamma-counter were influenced by backscatter (Bi-213), thus 
were measured by the HP-Ge-detector, which is less susceptible 
to backscatter. Liquid scintillation detection by HPLC has shown to 
not be effective, due to recoil and multiple alpha’s which could not 
be separated. Gamma-emitting daughter-nuclides were too low in 
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activity and additionally represent a different chemical form (recoil). 
Presence of alpha-particles show a relation with the introduction of 
radiolysis with low retention times on HPLC which were identified 
via Sep-Pak C18. High concentrations of quenchers had to be used 
to stabilize radiopharmaceuticals, still a relatively low stability time 
could be established (~3h). Caution is needed regarding osmolarity 
due to high quencher concentrations. Conclusion: Many challenges 
need to be acknowledged when working with Ac-225. To ensure 
the quality for clinical implementation, cross-validation should be 
performed with the different QC techniques, and should include 
HPLC-analysis. 

OP-100
Optimizing the yield of 211At
M. Sevenois1, H. J. Jensen2, M. D’Huyvetter1, P. Covens1;  
1In vivo Cellular and Molecular Imaging, Vrije Universiteit Brussel 
(VUB), Brussel, BELGIUM, 2Cyclotron and PET unit KF-3982, 
Copenhagen University Hospital, Copenhagen, DENMARK.

Aim/Introduction: The 211At production yield, when using the 
nuclear reaction 209Bi(α,2n)211At, is currently limited by the co-
production of 210At and its daughter 210Po for incident α- beam 
energies above ≈ 28 MeV. In parallel, 210Po is directly produced 
through the 209Bi(α,x)210Po reaction at a threshold of 26.7 MeV. 
Cross-sectional data predict however a significant increase of the 
211At-yield at higher energies indicating that this approach warrants 
optimization. This project focusses on (i) potential solutions to 
handle 210Po during production, target processing, labelling and (ii) 
on the potential 210Po-related toxicity in (pre-) clinical studies. We 
herein present the results obtained for target characterisation to 
establish the 210Po source term. Materials and Methods: Two 25 µm 
thick Bi targets were irradiated at the Scanditronix MC32 cyclotron 
at Rigshospitalet, Copenhagen at 29.2 MeV and 30.2 MeV. Produced 
211At and 210At yield were measured with a HPGe-detector 30 min 
post EOB. For both targets a theoretical yield of directly produced 
210Po was estimated using available cross-sectional data. For the 
characterisation of the target at 70.2 h post EOB the Monte Carlo 
code PHITS was used to simulate the flux of α-particles from 210Po 
through the target surface. Finally, both targets were characterised 
using an iQID α-camera and an AMBER α-spectrometer. Results: 
Measurements at 30 min post EOB revealed a yield of 1407 
(0.18) and 2026 (3.33) MBq 211At (210At) for the 29.2 and 30.2 MeV 
irradiations respectively. Current cross-sectional data and measured 
210At activity indicate a possible total 210Po of 9.1± 2 kBq (93% 
direct) and 29.5 ± 3.4 kBq (68% direct), at 70.2 h post EOB for the 
29.2 MeV and 30.2 MeV irradiations respectively. The combination 
of simulated α-flux and estimated 210Po activities for each Bi layer 
imply a total flux of 3793 and 12142 α/s (29.2 and 30.2 MeV target) 
at the target surface, from which 92.2% and 65.1% would originate 
from the direct produced 210Po. The α-camera registered 2170 
and 7816 α/s whereas the α-spectrometry registered 3318 and 
10350 α/s indicating that a large fraction of the flux is caused by 
the direct 210Po. Conclusion: These results confirm a significantly 
increased yield of 211At at higher incident α-beam energy and 
indicate the importance of directly produced 210Po, which impacts 
the assessment of 210Po, prior to target processing. Future steps 
include the validation of current results by destructive analysis and 
the irradiation of targets at a second production centre. 
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OP-101
Release Criteria and Exposure Evaluation after Discharge 
of Patients Undergoing Molecular Radiotherapies
D. Ciucci, C. Polito, F. Martire, S. Donatiello, A. Napolitano, M. 
Pizzoferro, M. F. Villani, C. Altini, M. C. Garganese, V. Cannatà;  
IRCCS Bambino Gesù Children’s Hospital, Rome, ITALY.

Aim/Introduction: The use of radioactive nuclides is an established 
practice worldwide for treatment of many diseases. Usually, 
patients must be isolated in lead-shielded recovery rooms in order 
to avoid undue exposure to others. This caution is not applicable to 
pediatric patients because they require the continuous presence 
of a caregiver (e.g. family member). Recently the European 
Commission amended the 2013/59/Euratom Directive establishing 
that the effective dose to the public should not exceed 1 mSv/year 
and encourages the adoption of dose constraints to other exposed 
individuals. In this contest, the aim of this work is to propose a 
model based on the patient specific biokinetics for the discharge 
of patients undergoing treatment with 131I-NaI, 131I-MIBG and 177Lu-
DOTATATE. The release protocol contains criteria and radiation 
protection safety recommendations determined according to 
the criteria established by 2013/59/Euratom Directive and their 
transposition in the Italian law. Materials and Methods: In this work 
were collected data coming from pediatric patients administered 
with 131I-NaI, 131I-MIBG and 177Lu-DOTATATE. The dose rate at certain 
distances from patients at dismissal were measured and used to 
assess the radiation protection precautions and the release criteria. 
These evaluations were performed with a model based on the 
patients biokinetics, taking into account their age and needs as 
well. Very young patients have been enrolled in the study. They 
need assistance even during hospitalization and as a consequence 
caregivers exposure have to be estimated. Caregivers exposures 
(monitored through electronic dosimeters) were taken into 
account for the evaluation of prescriptions after patients discharge. 
Results: Effective doses for caregivers of younger patients resulted 
up to 10 mSv during hospitalization for 131I-MIBG administrations. 
The mean dose rate at 1 m at patient discharge was 10.3 µSv/h 
(ranging from 0.1 µSv/h to 82.5 µSv/h) for 131I-NaI administrations, 
45.4 µSv/h (ranging from 9.8 µSv/h to 103.5 µSv/h) for 131I-MIBG 
administrations and 2.7 µSv/h (ranging from 0.6 µSv/h to 5.4 
µSv/h) for 177Lu-DOTATATE administrations. Conclusion: Radiation 
protection prescriptions have been evaluated considering the dose 
constraints for public and caregivers according to the 2013/59/
Euratom Directive transposition in the Italian law. Obtained results 
showed that for public some days of abstention from routine 
activities are necessary especially for patients undergoing high 
activity 131I-MIBG therapies. Caregivers prescriptions have been 
evaluated for patients of different age in order to consider that 
the younger was the patient, the more he need to receive contact 
assistance. 
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OP-102
Urinary excretion kinetics of 177Lu-PSMA
M. de Bakker1, N. Dominicus1, A. Meeuwis1, M. J. R. Janssen1, M. W. 
Konijnenberg2,1, J. Nagarajah1, S. M. B. Peters1;  
1Radboudumc, Nijmegen, NETHERLANDS, 
2Erasmus MC, Rotterdam, NETHERLANDS.

Aim/Introduction: In 177Lu-PSMA therapy for metastasized 
prostate cancer, both the external dose rate of patients and the 
risk of radioactive contamination for caregivers and relatives 
are mainly determined by the urinary excretion of 177Lu-PSMA. 
However, knowledge about the excretion kinetics is little and is 
derived from data from either external dose rate measurements 
(1) or urine samples of a small number of patients (2). Thus, for the 
implementation of suitable radiation safety measures, additional 
insight into this kinetics is important. Materials and Methods: This 
study evaluates the 177Lu-PSMA excretion kinetics in 30 prostate 
cancer patients, including both hormone-sensitive (HSPC) and 
castrate-resistant (CRPC) patients. During the first 24 h after 
therapy (for any of four given cycles), the urine of each micturition 
was collected separately. Samples from each micturition were 
measured on a gamma counter to quantify the excreted activity 
and to create an excretion curve for each patient. Excretion kinetics 
are compared between HSPC and CRPC patients, as well as for 
patients with varying kidney function (EGFR), to verify a possible 
correlation. Results: So far data for 18 patients have been collected 
(HSPC: n = 12 CRPC: n = 6). The excretion pattern showed a one-
phase association with a mean half-life of 5.3 ± 1.3 h. Six hours after 
therapy, on average 34 ± 13% of the total injected 177Lu-PSMA had 
been excreted, whereas after 24 h this was 57 ± 19%. Based on the 
kinetics during the first 24 h, the prognosed excretion at 48 h was 
60 ± 19%, so only a few percent more. No significant difference in 
excretion between HPSC and CRPC patients was observed (p > 0.3 
for all time points). Patients with kidney function 50 ml/min < EGFR 
< 90 ml/min (n = 11) seem to have slower excretion with 31 ± 12% 
at 6 h post-injection, compared to patients with EGFR > 90 ml/min 
(n = 7), who had 43 ± 15% at this time point (not significant, p = 
0.08). In a further analysis, a possible correlation of excretion kinetics 
with tumor load will be evaluated (“sink-effect”). Conclusion: 
Excretion kinetics for 177Lu-PSMA vary between patients, however, 
we showed that the most significant excretion takes place during 
the first 24 h after therapy. During this period, proper radiation safety 
measures should be applied to prevent radioactive contamination. 
References: (1) Kurth et al. 2018, EJNMMI Research (2) Demir et al. 
2016, J Radiol Prot

OP-103
Thyroid blockade during 123I-MIBG scan: Comparison 
of standard methods to last hours, on site iodine 
administration
A. Monaci1, S. Valente1, P. Saletti1, A. Tondo2, V. Papadakis3, C. 
Olianti1;  
1University Hospital Careggi, Florence, ITALY, 
2University Hospital Meyer, Firenze, ITALY, 3Agia 
Sofia Children’s Hospital, Athens, GREECE.

Aim/Introduction: Thyroid gland is sensitive to radioactivity. 
When radioactive iodine isotope loaded tracers are used for 
diagnostic tests, like metaiodobenzylguanidine (123I-MIBG) 
for neuroblastoma imaging, administration of potassium 
iodide aims to limit this uptake by the thyroid parenchyma. 

Until 2015, in our center we have used the EANM-recommendations 
(EJNMMI (2010)37:2436-2446) for iodine-prophylaxis for pediatric 
patients, according to age (<1month, 1month-2years, 3-12years, 
<12years) with the Lugol’s solution premedication at 48-24 hours 
prior 123I-MIBG administration (Group A). Since 2016 the same age-
related doses premedication were delivered on the Oncologic 
Department given 3-1 hours prior the radio-tracer administration 
(Group B), according to the WHO Iodine Thyroid Blocking GL (2017 
ISBN 9789241550185), that suggests better thyroid protection. 
This study was performed as a pilot for the SIOPEN Quality Of 
Life&Long Term Outcome Committee to compare thyroid blockade 
effectiveness. The purpose was to evaluate whether there is 
difference in thyroid blockade in Group B patients compared to the 
historical Group A patients by Fisher’s exact test, Pearson Correlation, 
T-test (SPSStatistics). Materials and Methods: There were 319 
123I-MIBG scintiscans performed form 2010-2021, 107 GroupA, 
211 GroupB. Scans were grouped by patient-age on the basis of 
administration schedule : <1y (N=10 GroupA; 23 GroupB) and 1-3y 
(N=32 GroupA; 52 Group B), 3-12y (N=57 GroupA; 116 GroupB), 
>12y (N=8 GroupA; 20 GroupB). All scans were read by 2 physicians 
as having positive or negative thyroid uptake. Results: There is no 
statistically significant difference in the thyroid blockade between 
Group A and Group B patients overall (p=0,1344). A significant 
difference was found only in males 3-12y old: Group A positive= 
52% vs Group B positives= 29% (p<0.04). A close positive correlation 
(p=0.0001) was found between mean age and thyroid visualization 
percent into the groups : r= 0,9953 for Group A and r= 0,9951 
for Group B, and a better thyroid blockade for younger children 
<1y (87%) in respect to elders 13-18Y (4%). Mean age in positive 
cohort was higher than in negative one (p< .00001; see graph1). 
Conclusion: These data suggest that 1-3h Lugol premedication 
just before 123I-MIBG, within healthcare setting, results in equal 
or better thyroid blockade efficiency according to WHO-GL. 
References: 2017 ISBN 9789241550185, EJNMMI (2010)37:2436-
2446

OP-104
Radiation Exposure of 124I-MIBG Imaging in Adult Patients 
with Neuroendocrine Tumours
A. Moraitis, G. Reiter, D. Kersting, M. M. Weber, W. P. Fendler, K. 
Herrmann, P. Fragoso Costa, W. Jentzen;  
Department of Nuclear Medicine, University 
Hospital Essen, Essen, GERMANY.

Aim/Introduction: 123I-MIBG scintigraphy/SPECT is commonly 
used for imaging pheochromocytoma (PCC) and neuroblastoma 
(NB) although its diagnostic value can be restricted by poor spatial 
resolution.124I-MIBG PET has shown superior lesion detection rate 
and accuracy and it could potentially replace 123I-MIBG imaging 
in clinical routine [1,2]. However, the radionuclide-dependent 
difference in radiation exposure also needs to be considered. 
Here, we aim to investigate the radiation exposure of patients 
receiving 124I-MIBG. Materials and Methods: 9 adult patients (3 
male, 6 female) with small-sized PCC or NB were injected a mean 
(± SD) of 41 (± 6) MBq 124I-MIBG. PET/CT imaging was performed 
at 4, 24, 48 and ≥120 h post injection (p.i.) to calculate partial-
volume corrected uptake values in the heart, liver, spleen, urinary 
bladder, kidneys and salivary glands. Additionally, both whole-body 
retention in a gamma-camera and blood activity measurements in a 
calibrated well-counter were performed at 2, 4, 24, 48 and ≥ 98 h p.i. 
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Residence times of the organs were calculated according to MIRD 
formalism. The absorbed dose in each organ, and the effective dose 
were estimated in OLINDA/EXM 2.2 software using reference organ 
masses from ICRP 103. Results: In all organs, uptake curves were 
almost monoexponential with the highest relative mean uptake 
at 4 h p.i. being observed in the liver (13.3 %) and the lowest in 
the spleen (0.3 %). Mean organ residence times varied from 0.17 h 
in the spleen and red marrow to 3.78 h in the liver. The residence 
time of the whole-body was 33.7 h, and 26.3 h for the remainder 
of the body. Highest mean absorbed dose was found in the urinary 
bladder (0.82 ± 0.41 mSv/MBq), followed by the salivary glands 
(0.75 ± 0.33 mSv/MBq) and the heart (0.71 ± 0.19 mSv/MBq). The 
mean effective dose was 0.23 ± 0.04 mSv/MBq. Conclusion: The 
effective dose for 124I-MIBG is substantially higher than for 123I-MIBG 
(0.013 mSv/MBq). However, the effect is almost compensated by 
lower administered activities (40 MBq versus 200-400 MBq). Hence, 
124I-MIBG shows reasonable radiation exposure considering the 
higher diagnostic value. Moreover, benefits for 124I-MIBG can arise 
from theranostic applications, such as personalised dosimetry prior 
to 131I-MIBG therapy. References: [1] Weber MM et al. J Nucl Med. 
2021. https://doi.org/10.2967/jnumed.121.262797 [2] Aboian MS et 
al. J Nucl Med. 2021. https://doi.org/10.2967/jnumed.120.243139

OP-105
Radiological Protection in PET and PET/CT. ICRP Task 
Group 117
J. Martí-Climent1, C. J. Martin2, S. Demeter3, S. Holm4, M. Hosono5, 
K. Kang6, M. Marengo7, D. Newman8, A. I. Santos9, F. Vanhavere10;  
1Clínica Universidad de Navarra, Pamplona, SPAIN, 2University 
of Glasgow, Glasgow, UNITED KINGDOM, 3Faculty of Health 
Sciences, Winnipeg, MB, CANADA, 4Rigshospitalet, University 
of Copenhagen, Copenhagen, DENMARK, 5Kindai University 
Faculty of Medicine, Osaka, JAPAN, 6Seoul National University 
College of Medicine, Seoul, KOREA, REPUBLIC OF, 7University of 
Bologna, Bologna, ITALY, 8Sanford Health System, Fargo, ND, 
UNITED STATES OF AMERICA, 9Hospital Garcia de Orta, Almada, 
PORTUGAL, 10Belgian Nuclear Research Centre, Mol, BELGIUM.

Aim/Introduction: PET/CT imaging utilisation rates are growing 
as clinical indications expand with the addition of new PET 
radiopharmaceuticals. In some countries, PET/CT scans currently 
make up about 10% of all nuclear medicine examinations and 
about 20% of the effective dose delivered in nuclear medicine. 
Radiation doses depend not only on the administered activity, but 
also on the CT scan.The short half-lives of PET radionuclides and the 
high energies of annihilation photons emitted present particular 
challenges for staff radiological protection, which are compounded 
because patients are required to rest for an extended period 
between administration and imaging. Occupational doses in PET 
are frequently close to 6 mSv, and skin doses to the fingers from 
manipulating PET radiopharmaceuticals can exceed the annual 
dose limit of 500 mSv if proper protection measures are not in place.
Public exposure is not a cause for concern, but some explanations 
are needed regarding the release of the patient after the PET scan.
Considering the need to establish recommendations, the ICRP 
established, within Committee 3 (Protection in Medicine), the Task 
Group (TG) 117 on Radiological Protection in PET and PET/CT. The 
aim is to present the work being carried out by this TG. Materials 
and Methods: The TG is developing an ICRP Publication on 
radiological protection in PET and PET/CT, giving recommendations 
on occupational, patient, and public radiological protection. 

Results: The document covers the following topics:- PET and PET/
CT principles, describing PET, CT, and cyclotron equipment.- Facility 
design, covering the cyclotron facilities, the PET radiopharmacy/
radiochemistry laboratory, and the radiation components of PET/
CT imaging.- Imaging equipment life cycle.- Justification of the 
PET, PET/CT AND PET/MRI procedures.- Radiological protection 
related to the medical exposure of patients, comforters/carers, and 
research volunteers, including patient dose estimation, strategies to 
reduce the dose, and the special cases of breast feeding, fetal dose 
and paediatric patients.- Radiological protection for the public, 
considering recommendations to the general public, occupational 
dose to non-nuclear/radiation workers, and inter-patient exposure.- 
Radiological protection for staff: addressing the sources of exposure, 
the procedures to reduce dose to staff, and recommendations 
for personal dose monitoring.- Dose management and quality 
assurance program.- Education in radiological protection, pointing 
to responsibilities and the different types of education. Conclusion: 
ICRP TG117 is preparing a report on Radiological Protection in PET 
and PET/CT which will be reviewed by ICRP Committee 3 within 
the next few months. Educational materials on the topic will 
subsequently be provided. 

OP-106
Assessment of patients undergoing multiple18F-FDG PET/
CT scans
M. Abuqbeitah1, M. Demir1, M. Rehani2;  
1Istanbul University-Cerrahpaşa, Istanbul, TÜRKIYE, 2Massachusetts 
General Hospital (MGH), Boston, MA, UNITED STATES OF AMERICA.

Aim/Introduction: To assess frequency, clinical indications, and 
cumulative effective dose (CED) of patients undergoing multiple 
18F-FDG PET/CT imaging Materials and Methods: Retrospective 
analysis of 18F-FDG PET/CT scans performed at a University hospital 
for 11 years was done. The effective dose was computed from 
activity administered and dose-length-product. Results: A total of 
55,424 18F-FDG PET/CT scans were performed in 32,658 patients. 
The average injected activity was 421 MBq and median 417 MBq. 
24.2% of the patients were scanned 2-5 times in a year, 16.7% of 
them being unique patients (not counted as a separate patient 
in different years). The maximum PET/CT scans in a year was five. 
23571 (72.2 %) patients underwent a single 18F-FDG PET/CT scan, 
while 9087 (27.8%) unique patients underwent 2 - 23 scans during 
11 years. 82% of the scanned patients had malignant disease, 2.4% 
among the patients with ≥ 2 18F-FDG PET/CT scans in a year were 
with non-malignant indications. 1.4% of patients received CED 
≥100 mSv in one year from multiple 18F-FDG PET/CT scans and 0.8% 
of them received ≥ 100 mSv in a year more than one time, the CED 
of 27.8% (9087 patients) who underwent 2 to 23 18F-FDG PET/CT 
scans over 11-years ranged from 38 to 575 mSv (median: 271 mSv). 
Conclusion: This first and largest ever study covering analysis of 
11-years’ data of 18F-FDG PET/CT patients showed that a sizeable 
number of patients, largely (82%) with malignant disease undergo 
recurrent imaging during one year and non-ignorable fraction 
exceed 100 mSv in one year. 
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OP-107
Radiation exposure in nuclear medicine - evaluation of 
finger doses and influence of new isotopes
A. McCann1, N. Cherbuin2, P. Covens3, L. Cunha4, J. Dabin5, A. Zorz6, 
R. Kollaard7;  
1St Vincent’s University Hospital, Dublin, IRELAND, 2Institut 
de Radiophysique, University Hospital (CHUV), Lausanne, 
SWITZERLAND, 3In vivo Cellular and Molecular Imaging, Vrije 
Universiteit Brussel (VUB), Brussels, BELGIUM, 4Department of 
Nuclear Medicine, IsoPor-Azores, Angra do Heroismo, PORTUGAL, 
5Research in Dosimetric Applications, Belgian Nuclear Research 
Centre (SCK CEN), Mol, BELGIUM, 6Department of Medical 
Physics, Veneto Institute of Oncology IOV-IRCCS, Padua, ITALY, 
7Department of Radiation Protection, Nuclear Research 
and Consultancy Group (NRG), Arnhem, NETHERLANDS.

Aim/Introduction: The exposure of the fingers may be reason for 
concern in nuclear medicine (NM). The ORAMED study in 2011 
showed that nearly one in five workers in NM could exceed the 
annual limit for the skin dose. Since then, new isotopes have been 
introduced and the use of positron emission tomography and 
automated dispensing and injection has increased. Materials and 
Methods: A EURADOS task group has been launched in 2018 to 
investigate the current state of the skin exposure in NM through 
surveys, a literature review and pilot studies. Results: A survey 
amongst national dose registries showed mean annual dosimeter 
values between 5-29 mSv and 1-2% of the NM workers with a 
registered dose of more than 150 mSv. Another survey distributed 
through the EANM showed higher extremity doses; an overall mean 
extremity dose of 40 mSv and 5% of NM workers above 150 mSv. 
These results suggests that the percentage of workers that might 
exceed the dose limit is smaller than predicted in the ORAMED 
study. The literature review showed an increased role of automated 
procedures. This is confirmed by the survey: 81% of the centers apply 
automated dispensing and/or injection for 18F-PET procedures. 
Literature contains only limited information on the exposure due 
to new radionuclides. Pilots performed by the task group show that 
the ring dose is low during 177Lu procedures (between 1 - 5 μSv/
GBq) and acceptable during 68Ga procedures (median value per 
center between 0.17 - 1.23 mSv/GBq, with a highest extrapolated 
ring dosimeter value of 60 mSv/year). Conclusion: The surveys and 
pilots suggest that the finger exposure in practice is acceptable 
and lower than found the ORAMED study of 2011. The introduction 
of new isotopes seems to have limited effect on the total finger 
dose. The review did show that contamination may contribute 
significantly to the finger dose. This will be topic of future research. 

OP-108
Extremity dosimetry and real-time monitoring of nuclear 
medicine workers during management of Ga68-DOTATOC
M. Riveira Martin1, L. Struelens2, J. Muñoz Iglesias3, W. 
Schoonjans2, O. Van Hoey2, S. Martinez Bernardez4, F. Salvador 
Gomez4, A. Lopez Medina4;  
1Galicia Sur Health Research Institute, Vigo, SPAIN, 2Belgian 
Nuclear Research Centre (SCK CEN), Mol, BELGIUM, 
3University Hospital of Vigo (SERGAS), Vigo, SPAIN, 
4University Hospital of Vigo (GALARIA), Vigo, SPAIN.

Aim/Introduction: The aim of this study is to estimate extremity 
and effective doses of the nurses working at our Nuclear Medicine 
Department during the management of the radiopharmaceutical 
Ga68-DOTATOC. Materials and Methods: Six nurses were monitored 

manipulating Ga68-DOTATOC (syringe containing 4.1 ± 0.5 ml; 
199 ± 42 MBq per patient) with thermoluminescent dosimeters 
(TLD) and personal electronic dosimeters (PED) for 28 sessions (1 
patient/session). TLDs were used for extremity dosimetry, including 
5 TLDs per hand (MCP-Ns (LiF:Mg,Cu,P)) provided and analysed by 
the Belgian Nuclear Research Centre (SCK CEN). Whole-body PEDs 
located at chest level recorded real-time readings in each session. 
The syringe is shielded with a tungsten cylinder (1cm thick) except 
for nurse 3 who injects without any shielding. Results: For nurses 1 to 
6, cumulated doses from 5, 6, 4, 6, 6 and 1 sessions were monitored, 
for which maximum doses (mSv) were, respectively: 5.5, 3.4, 2.9, 3.9, 
2.5, 0.6; to the thumb for nurses 1, 5, 6; and to the index fingertip for 
2, 3, 4, both from the non-dominant hand. On average per session 
and nurse, the non-dominant hand received (mSv ± SD): 0.6 ± 0.3, 
0.5 ± 0.2, 0.5 ± 0.4 to the thumb, index, and middle fingertips; 0.2 ± 
0.1 and 0.2 ± 0.03 to the middle and ring finger base. The dominant 
hand received 0.2 ± 0.2 to the index fingertip, and 0.1 mSv to the 
rest. Excluding measurements for nurse 3, mean hand doses to non-
dominant hand remained similar (2.2 ± 1.0 to 2.3 ± 1.1) whereas 
decreased for the dominant hand (0.5 ± 0.4 to 0.3 ± 0.2) decreasing 
to 0.1 ± 0.05 mSv on the index fingertip. With PED, mean effective 
doses per session (μSv ± SD) ranged from 0.8 ± 0.3 (nurse 4) to 
2.1 ± 1.1 (nurse 3) (mean 1.3 ± 0.7 μSv) and mean maximum dose 
rate peaks (μSv/h ± SD) from 79.0 ± 18.4 (nurse 4) to 395.6 ± 202.5 
(nurse 3) (mean 173.1 ± 52.3 μSv/h). Excluding nurse 3, mean values 
decreased by 9 and 21%, respectively. Conclusion: Non-dominant 
hands receive higher doses than dominant, but avoiding the use 
of syringe shielding may increase them. The thumb and index 
fingertips are the positions which most often receive the maximum 
doses, but a first extrapolation showed that the estimated doses are 
below the recommended annual dose limits. Acknowledgements: 
Funded by EURATOM 2019-2020 (SINFONIA GA No.945196).

OP-109
Skin dose due to positrons in the manipulation of PET 
radiopharmaceuticals
M. Marengo1, S. Rubow2;  
1University of Bologna, Bologna, ITALY, 2University of 
Stellenbosch, Stellenbosch, SOUTH AFRICA.

Aim/Introduction: International studies and recommendations 
indicate that that the use of syringe and vial shields is necessary to 
avoid unjustified exposure to the hand of staff manipulating PET 
radiopharmaceuticals. However, there are still situations in which 
operators prefer to work without these shields, believing that the 
faster handling allows to limit the equivalent dose. This do not take 
into account the contribution of positrons to skin dose. In order 
to evaluate the relative contribution of positrons and photons in 
the dose to the skin of the hands, a series of estimates were made 
Varskin. This freely available software, released by the US NRC, is 
widely used in order to assess skin dose following a contamination. 
Materials and Methods: The last version of the software, Varskin+, 
was used. It includes also a model of irradiation from syringe, 
including cover layers. Different syringe models from various 
manufacturers were measured in order to obtain average thickness 
and diameter data. The material was assumed to be polypropylene, 
with a density of 0.88 g/cm3. Calculations were performed for 
syringes of 1, 3, 5 and 10 mL, filled respectively with 0.15, 1.9, 2.5 
and 5.0 mL of a 18F solution. Different scenarios were considered: 
syringe with no shield, and with shielding of 1 mm and 10 mm 
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thickness in Tungsten. Results: Dose rate values in mSv/s per 1 
MBq of activity, averaged on a surface of 1 cm2 at a depth of 0.07 
mm were calculated for all the above reported conditions; in the 
case of 3 mL syringe at a distance of 1 mm from the skin, the dose 
rate in absence of shielding is 1.32E-02 and 8.63E-04 for positrons 
and photons. Conclusion: Our results shows that the principal 
component of dose to the skin is due to positrons, by a factor of 
3 - 50, depending on the type of syringe and distance to the skin. 
The dose to the skin due to positrons is not negligible. The use of 
shields for syringes and vials is recommended, if not of automatic 
dispensing devices, it is necessary, in order to avoid unjustified 
exposures of the skin that maybe challenging dose limits. Further 
calculations are on going for other radionuclides and geometries. 
References: ORAMED. Final Report. 2011. IAEA SSG-46, 20’18. ICRP 
106. Ann. ICRP 38 (1-2).
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OP-110
Prognostic Value of 68Ga-FAPI PET/CT compared with18F-
FDG PET/CT in Esophageal Squamous Cell Carcinoma
L. Zhao, Y. Pang, S. Chen, H. Chen, Q. Lin;  
The First Affiliated Hospital of Xiamen University, Xiamen, CHINA.

Aim/Introduction: To investigate the prognostic value of 
semiquantitative parameters derived from 68Ga-FAPI PET/CT in 
esophageal squamous cell carcinoma (ESCC) patients treated with 
definitive chemoradiotherapy and make a comparison with 18F-FDG 
PET/CT. Materials and Methods: We conducted a retrospective 
analysis from a prospective parent study (NCT04416165). A total of 34 
patients with locally advanced ESCC who underwent paired 68Ga-
FAPI and 18F-FDG PET/CT from December 2019 to March 2021 were 
included. Maximum standard uptake value (SUVmax), mean SUV 
(SUVmean), Gross tumor volume (GTV), total lesion glycolysis (TLG), 
and TL-FAPI of the primary tumor from corresponding PET/CT were 
developed to predict the clinical outcome regarding the definitive 
chemoradiotherapy. Results: After a median follow-up duration 
of 21 months (range, 13-26 months), 18 patients were confirmed 
to have progressive disease. A total of 16 patients died during 
the follow-up period, and all these patients died of progressive 
disease. Therefore, the 1-year PFS and OS rates of all included 
patients were 47.1% and 70.6%, respectively. The PET parameters, 
including SUVmax-FDG, SUVmax-FAPI, GTVFDG, GTVFAPI, TLG, and 
TL-FAPI in patients with T4 stage were significantly higher than 
those in patients with T2/T3 stage (all P < 0.05). Additionally, the 
SUVmax and GTV of the primary tumor derived from 68Ga-FAPI PET/
CT were significantly higher than those derived from 18F-FDG PET/
CT (median SUVmax, 14.9 vs. 11.1; P = 0.002; median GTV, 20.3 cm3 

vs. 14.6 cm3; P < 0.001). In the univariate Cox regression model, T 
stage, N stage, GTVFDG, GTVFAPI, TLG, and TL-FAPI were associated 
with progression-free survival (PFS). Meanwhile, T stage, GTVFDG, 

GTVFAPI, TLG, and TL-FAPI were associated with overall survival 
(OS). In the multivariate analysis, GTVFAPI was an independent 
prognostic factor for predicting both PFS (P = 0.033) and OS (P 
= 0.042). Conclusion: This pilot study revealed the prognostic 
value of 68Ga-FAPI PET/CT in ESCC patients treated with definitive 
chemoradiotherapy. 68Ga-FAPI PET/CT may aid in personalized 
patient management by steering treatment modifications before 
therapy. Further prospective studies with larger patient number 
and longer observations are needed. 

OP-111
Comparison of68Ga-FAPI-46 Uptake 20 and 60 Minutes 
Post Injection in Healthy Tissues and Pathologic Lesions 
in 15 Patients After Resection of Pancreatic Ductal 
Adenocarcinoma
L. van Genabith1, J. Hoppner1,2, U. Heger3, F. L. Giesel4,1, A. van 
Genabith1, U. Haberkorn1,5,6, M. Röhrich1;  
1Department of Nuclear Medicine, University Hospital 
Heidelberg, Heidelberg, GERMANY, 2Department of Diagnostic 
and Interventional Radiology, University of Heidelberg, 
Heidelberg, GERMANY, 3Department of General, Visceral and 
Transplantation Surgery, University of Heidelberg, Heidelberg, 
GERMANY, 4Department of Nuclear Medicine, University 
Hospital Düsseldorf, Düsseldorf, GERMANY, 5Translational 
Lung Research Center Heidelberg (TLRC), Member of the 
German Center for Lung Research DZL, Heidelberg, GERMANY, 
6Clinical Cooperation Unit Nuclear Medicine, German 
Cancer Research Center (DKFZ), Heidelberg, GERMANY.

Aim/Introduction: Fibroblast Activation Protein specific positron 
emission tomography (FAPI-PET) is a novel imaging method for 
various malignancies. The standard acquisition time FAPI-PET is 
one hour post injection (p.i.) of the tracer, but the kinetic behaviour 
of FAPI-tracers may also allow markedly earlier PET-acquisition. 
FAPI-PET imaging has shown promising results for imaging of 
pancreatic ductal adenocarcinomas (PDAC). For resected PDAC, 
sensitive detection of relapse or metastazation is mandatory for 
optimal treatment. Here, we examined 15 patients with resected 
PDAC and possible relapse using 68Ga-FAPI-46-PET acquired 20 and 
60 minutes p.i. and compared early and late FAPI-uptake of local 
relapses, metastatic lesions, inflammatory lesions of the pancreas 
and the liver and reactive tissue. Materials and Methods: Static PET-
scans were acquired 20 and 60 minutes after the i.v. administration 
of 68Ga-labelled FAPI-46. For both acquisition time points, SUVmax 
and SUVmean values of healthy organs and pathologic lesions 
were measured using spheric volumes of interest and target to 
background ratios versus blood (TBR) were calculated. Pathologic 
lesions were classified according to their CT-morphology and 
clinical course (if available). Results: Normal organs showed a 
slightly decreasing uptake of 68Ga-FAPI-46 from 20 to 60 minutes 
p.i.. Local Relapses showed a stable uptake 20 and 60 minutes p.i. 
(SUVmax 6,77 +/- 3,39 to 6,70 +/- 3,11) but increasing target to 
background ratio (TBR) (4,14 +/- 2,01 to 4,53 +/- 2,07). Peritoneal, 
hepatic and lymph nodal metastatic lesions had a similar dynamic. 
(SUVmax 6,38 +/- 2,37 to 5,81 +/- 2,02, TBR 4,84 +/- 2,09 to 4,95 
+/- 2,03). Chronic inflammatory lesions of the pancreas had a high 
uptake 20 min p.i. and showed a moderate decrease over time 
(SUVmax 8,16 +/- 2,62 to 5,80 +/- 1,37, TBR 4,37 +/- 1,43 to 3,25 +/- 
1,14), while chronic inflammatory lesions of the liver had a lower 
initial uptake and a slighter decrease (SUVmax 3,83 +/- 1,92 to 3,08 
+/- 1,90, TBR 2,21 +/- 1,69 to 1,97 +/- 1,83). Reactive tissue lesions in 
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pancreas, the operation area, the liver capsule, and the laparotomy 
scar showed increasing uptake over time. (SUVmax 4,87 +/- 2,75 to 
5,23 +/- 3,18, TBR 2,99 +/- 1,79 to 3,38 +/- 2,18). Conclusion: 68Ga-
FAPI-46 PET imaging at different time points can be helpful for the 
differentiation of malignant lesions, inflammatory and reactive 
tissue. A possible practical clinical approach would be early PET 
acquisition, which could be complemented by late imaging in case 
of initially ambiguous lesions. 

OP-112
The Role of [68Ga]Ga-DOTA-FAPI-04 PET/CT on Altering 
Stage in Patients with Non-FDG-avid Lesions
G. Beydagi1, N. Alan Selcuk1, E. Demirci1, K. Akcay1, B. Oven2, 
S. Celik2, F. Sen3, O. Sonmez4, B. Caner1, T. Toklu1, M. Ocak5, L. 
Kabasakal6;  
1Yeditepe University, Department of Nuclear Medicine, 
Istanbul, TÜRKIYE, 2Yeditepe University, Department of Medical 
Oncology, Istanbul, TÜRKIYE, 3Avrasya Hospital, Department 
of Medical Oncology, Istanbul, TÜRKIYE, 4Yeditepe University, 
Faculty of Medicine, Istanbul, TÜRKIYE, 5Istanbul University, 
Faculty of Pharmacy, Department of Pharmaceutical 
Technology, Istanbul, TÜRKIYE, 6Istanbul University-Cerrahpasa 
Department of Nuclear Medicine, Istanbul, TÜRKIYE.

Aim/Introduction: 68Ga-labeled FAP ligands (68Ga-FAPI) have been 
recently developed and promising alternative to cancer patients 
with FDG-negative lesions. The aim of this study is to evaluate the 
potential effectiveness of 68Ga-FAPI PET/CT for detection, staging 
and restaging of FDG negative or has low uptake tumors. Materials 
and Methods: Approved by the Clinical Research Ethics Committee, 
we prospectively enrolled patients with pathologically confirmed 
primary tumors or metastases. All patients underwent 68Ga-FAPI-04 
and 18F-FDG PET/CT within one week either for initial assessment 
(detection, staging) or for recurrence detection (restaging). All 
studies were reviewed by consensus of 2 senior nuclear medicine 
physicians. Results: Ga-68-FAPI PET/CT imaging was performed in 
99 patients with suspicious lesions on FDG PET/CT. There were no 
findings suggestive of recurrence or metastasis in 14 patients. Of the 
85 patients with recurrence or metastasis on imaging; 45 patients 
had gastrointestinal malignancies, 15 patients had ovarian cancer, 6 
patients had breast cancer, 4 patients had renal cell carcinoma and 
15 patients had other malignancies. Whereas there was no finding 
compatible with the recurrence-metastasis of the primary disease 
in FDG PET/CT of 14 patients, the primary malignancy stage was 
determined as stage 2 in 1 patient, stage 3 in 2 patients, and stage 
4 in 11 patients in FAPI PET/CT. In FAPI PET/CT it was observed that 
the stage of primary malignancy was increased in 22 of 45 patients 
diagnosed with gastrointestinal malignancy, 11 of 16 patients 
diagnosed with signet ring cell cancer, 2 of 15 patients diagnosed 
with ovarian cancer, and 6 of 25 patients diagnosed with other 
malignancies when compare with FDG PET/CT. Of all patients, 53 
had peritoneal implants. In 22 of 53 patients, these implants were 
non-FDG-avid and high activity uptake was observed in FAPI PET/
CT. In 16 of 33 patients diagnosed with gastrointestinal system 
malignancy who have metastatic peritoneal implants and in 8 of 11 
patients diagnosed with signet ring cell carcinoma these implants 
were non-FDG-avid and high uptake of activity was observed in 
FAPI PET/CT. Conclusion: 68Ga-FAPI PET/CT is superior for detection, 
staging and restaging of especially in low FDG-avid tumors, such as 
gastro-entero-pancreatic cancer or in regions with an unfavorable 
tumor-to-background ratio at FDG-PET/CT. According to our results, 
68Ga-FAPI PET/CT changes the stage of the disease by 49% in 
gastrointestinal malignancies and 35% in all malignancies. 

OP-113
Comparison of Ga68-FAPI-04 PET/CT and F18-FDG PET/CT 
for the Evaluation of Gastric Adenocarcinoma: Preliminary 
Results
E. Beyhan, Ö. Erol Fenercioğlu, R. Şahin, G. Alçın, T. Aksoy, E. Arslan, 
N. Ergül, T. F. Çermik;  
University of Health Sciences, Istanbul Training and Research 
Hospital, Department of Nuclear Medicine, Istanbul, TÜRKIYE.

Aim/Introduction: F18-FDG PET/CT imaging is commonly used in 
gastric carcinoma patients but is insufficient in the evaluation of 
some tumor types like signet ring cell cancers. Aim of this study is to 
investigate the diagnostic efficacy and role in clinical management 
of Ga68-FAPI-04 PET/CT in gastric cancers compared with F18-FDG 
PET/CT. Materials and Methods: We have enrolled 30 patients 
with newly diagnosed gastric carcinoma [14 patients tubular 
adenocarcinoma, 5 patients signet ring cell subtype, 6 patients 
poor cohesive subtype, 3 patients mixed subtype, 2 patients 
mucinous subtype]. Ga68-FAPI-04 PET/CT imaging was performed 
1-9 days after F18-FDG PET/CT imaging. The primary tumor region, 
metastatic regional and distant lymph nodes, and lesions in the liver, 
bone, peritoneum were compared in both studies. SUVmax values 
were calculated from all lesions. The correlation of these data with 
the histopathological tumor type was determined. Results: Of all 30 
patients enrolled [7 female, 23 male, mean age 59.0 (38-78)], primary 
gastric tumors showed Ga68-FAPI-04 uptake (detection rate 100%) 
and Ga68-FAPI-04 SUVmax value was significantly higher than F18-
FDG SUVmax (median, 18.3 vs 8.4, p=0.006). In regional lymph node 
metastasis Ga68-FAPI-04 uptake was not significantly different 
(median, 7.4 vs 8.5, p=0.237). Distant lymph node metastasis was 
detected in 10 patients (33.3%), and Ga68-FAPI-04 uptake was higher 
in 4/10 patients (40%) than F18-FDG uptake. Ga68-FAPI-04 uptake 
was higher than F18-FDG in 2/3 patients with bone metastases. In 
1 patient bone metastasis was detected on Ga68-FAPI-04 PET/CT 
that it was not observed on F18-FDG PET/CT. In liver metastases 
F18-FDG uptake was higher than Ga68-FAPI-04 in 2/4 patients 
(50%), and similar values were observed in 1/4 patients (25%). In 
one patient, no lesion was detected in the liver on F18-FDG PET/
CT, but one metastatic lesion was detected with Ga68-FAPI-04 PET/
CT. Ga68-FAPI-04 PET/CT showed higher detection rate than F18-
FDG PET/CT for the peritonitis carcinomatosis in 5 patients (16.7%) 
(100% vs none, p=0.007). In the signet ring cell subtype SUVmax 
value of Ga68-FAPI-04 PET/CT was significantly higher than F18-
FDG PET/CT (median, 10 vs 2.8, p=0.013). Conclusion: Ga68-FAPI-04 
PET/CT imaging facilitates the detection of primary tumors and 
distant metastases in patients with gastric adenocarcinoma due to 
the high target-to-background ratio. We think that the detection of 
non-FDG avid lesions, especially the signet ring cell subtype, Ga68-
FAPI-04 PET/CT can contribute to the management of the disease. 
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OP-114
[68Ga]Ga-FAPI-04 and [18F]FDG PET/CT in Patients With 
Primary Liver Malignancies
S. Karadogan1, Y. Sanli1, S. M. Erturk2, A. C. Ibis3, S. Kuyumcu1;  
1Istanbul University, Istanbul Medical Faculty, Department 
of Nuclear Medicine, Istanbul, TÜRKIYE, 2Istanbul University, 
Istanbul Medical Faculty, Department of Radiology, Istanbul, 
TÜRKIYE, 3Istanbul University, Istanbul Medical Faculty, 
Department of General Surgery, Istanbul, TÜRKIYE.

Aim/Introduction: This study compares the diagnostic performance 
of [68Ga]Ga-FAPI04 (FAPI) and [18F]F-FDG PET/CT in patients 
with known or suspected hepatocellular carcinoma (HCC) and 
intrahepatic cholangiocarcinoma (ICC). Materials and Methods: 
Thirty-two patients undergoing FAPI, FDG PET/CT, and contrast-
enhanced MRI (n=28) due to suspected or known HCC (n=14) and 
ICC (n=18) were included. All images were evaluated, documenting 
all lesions with abnormal uptake and classified as primary liver 
lesions and extrahepatic metastases. Histopathological examination 
(biopsy/surgery) of liver lesions was performed in 20 patients and, 
together with MRI, was admitted as the reference standard for the 
final diagnosis. Maximum standardized uptake values (SUVmax) of 
all lesions and target-background ratio (TBR) of liver lesions were 
measured, and the sensitivity of both modalities was calculated. 
Results: The cohort included 32 patients (18 male, 14 female, mean 
age 59.2±12.8 years). The median AFP, CEA and Ca19-9 levels were 
545.7 ng/ml (1.7-147150), 48.5 ng/ml (1-611) and 1649 U/ml (5-
13822), respectively. FDG and FAPI were positive in 21 (65.6%) and 
22 (%68.7) patients and in 107 and 160 lesions, of which 98 and 
156 were true positive, respectively. Median SUVmax and TBR were 
higher on FAPI than FDG (12.1 vs. 6.0 and 5.3 vs. 2.6, respectively). 
The sensitivity of [68Ga]Ga-FAPI-04 and [18F]FDG/CT for detecting 
primary liver tumors were 62.5% and %56.2, respectively. The 
per-lesion detection rate of [68Ga]Ga-FAPI-04 PET/CT was higher 
than [18F]FDG PET/CT (71.6% vs. 58.4%) for intrahepatic lesions. 
Regarding the extrahepatic metastases, the per-lesion detection 
rate of [68Ga]Ga-FAPI-04 PET/CT was also higher than [18F]-FDG 
PET/CT (96.7% vs. 54.4%) Conclusion: This preliminary study shows 
that the sensitivity of [68Ga]Ga-FAPI-04 PET/CT is better than [18F]-
FDG PET/CT at identifying liver lesions, particularly for metastatic 
disease, and its use may improve tumor staging, implementation 
of necessary treatment modifications and theranostic approaches. 

OP-115
Role of 68Ga FAPI-04 PET/CT in imaging signet ring cell 
carcinoma of gastro-intestinal tract (SRC-GIT)
S. Choudhury, A. Agrawal, S. Shah, N. Purandare, A. Puranik, A. 
Mohite, Y. Jain, V. Rangarajan;  
Tata Memorial Hospital, Homi Bhaba 
National Institute, Mumbai, INDIA.

Aim/Introduction: The aim of this study was to evaluate the uptake 
pattern and diagnostic efficacy of 68Ga FAPI-04 PET/CT in staging 
signet ring cell carcinoma of the gastrointestinal tract (SRC-GIT) 
and to compare the findings with 18F FDG PET/CT. Materials and 
Methods: In this retrospective study total of 20 patients’ data were 
analyzed. Patients included any GIT tumours with SRC histology. 
All 20 patients had a 68Ga FAPI-04 PET/CT, whereas a comparison 
18F FDG PET/CT was available in 19 patients. The gold standard for 
soft tissue lesions was histopathology or cytological evaluation or 
follow up radiological evaluation at 3 months. The gold standard 
for marrow/bone lesions were MRI. Sensitivity and specificity were 

calculated from the available data. An Independent 2 tailed t-test 
was used to compare the intensity of uptake in the primary lesion 
between FDG and FAPI PET/C Results: Of the 20 patients, 6 were 
gastric, 11 colo-rectal and 3 were oesophagal or gastro-oesophagal 
junction carcinomas. 12 patients were treatment-naive, and the 
rest 8 patients were with recurrent disease. All 12 treatment (100%) 
naïve patients show FAPI uptake in the primary lesion. 18F FDG 
PET/CT was available in 11 of these patients and shows uptake in 
7 of the primary lesions (63.6%). There was a significant difference 
between the mean SUVmax of the primary lesions of FAPI PET and 
FDG PET (12.99 vs 3.55, p value: 0.0007). FAPI PET and FDG PET 
showed a sensitivity of 100% and 40% respectively in detecting 
local nodal metastasis, whereas both had a specificity of 100%. FAPI 
PET had a sensitivity of 88% and specificity of 75% in detecting 
distant metastasis, whereas FDG PET had a sensitivity of 43% and 
specificity of 50%. FAPI PET was more adept at detecting peritoneal 
metastasis. FAPI PET detected 8 out of 10 patients with confirmed 
peritoneal metastasis (detection rate 80%), and FDG PET detected 
only 4 (40% detection rate). Conclusion: 68Ga FAPI-04 PET/CT 
appears to be a useful imaging modality in staging SRC-GIT and 
grossly outperforms 18F FDG PET/CT. 

OP-116
The Relationship of Parameters Obtained From 18F-FDG 
PET/MR and Pelvic MR Images With Distance Metastasis in 
Primary Rectal Cancer
L. Atay1, K. Şeker1, U. Aydos1, M. Uçar2, Ü. Ö. Akdemir1;  
1Gazi University Faculty of Medicine, Department of Nuclear 
Medicine, Besevler Ankara, TÜRKIYE, 2Gazi University Faculty of 
Medicine, Department of Radiology, Besevler Ankara, TÜRKIYE.

Aim/Introduction: It was aimed to evaluate the relationship between 
the anatomical, metabolic and functional characteristics of the 
primary tumor and the presence of distant metastases in rectal cancer. 
Materials and Methods: Data and imaging parameters of 73 patients 
(mean age: 63.1±11.6; 42 males, 31 females) with primary rectal 
cancer who were diagnosed with adenocarcinoma pathologically 
and who underwent whole body 18F-FDG PET/MR and pelvic MR 
imaging for primary staging between 2017 and 2021 were evaluated 
retrospectively. Localization of the primary tumor, circumferential 
margin (CRM) involvement, presence of extramural venous invasion 
(EMVI), and mean ADC (apparent diffusion coefficient, b=1000) 
values of the primary tumor were obtained from pelvic MR images. 
Presence of distant metastases was evaluated from whole body PET/
MR images. Maximum standard uptake value (SUVmax), mean SUV 
(SUVmean), metabolic tumor volume (MTV), total lesion glycolysis 
(TLG) and total lesion quotient (TLQ) (MTV/SUVmean) values of the 
primary tumor were calculated. In addition, the ratios of metabolic 
parameters to ADCmean values were calculated. Statistical analyzes 
were performed in SPSS version 23.0. Results: Distant metastases 
were present in 17 patients. When quantitative data were evaluated, 
SUVmax, SUVmean and TLG values of the primary tumor were 
significantly higher in patients with distant metastases (Table 1). When 
CRM involvement and presence of EMVI were evaluated, a significant 
relationship was found only between EMVI and distant metastases 
(p=0.012). A significant difference was observed in the quantitative 
parameters of MTV and TLQ in patients with CRM involvement. MTV, 
TLG, TLQ, SUVmax/ADCmean, SUVmean/ADCmean, MTV/ADCmean, 
TLQ/ADCmean values were significantly higher in the EMVI positive 
group (Table 2). In the univariate regression analysis performed to 
predict the presence of distant metastases, the SUVmax, TLG, TLG/
ADCmean values of the primary tumor and the presence of EMVI were 
found to be significant. In multivariate regression analysis, SUVmax 
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of the primary tumor (OR: 1.04, 95% CI: 1.0-1.1, p = 0.044) and the 
presence of EMVI (OR: 5.2, 95% CI: 1.36- 19.8, p = 0.016) were found 
as independent predictors. Conclusion: The high metabolic activity 
of the primary tumor and the presence of EMVI are independent 
predictors of distant metastasis in rectal cancer. Whole body PET/
MR imaging is an effective method for local and distant metastatic 
staging of rectal cancer by combining anatomical, functional and 
metabolic data in the same imaging session.  

OP-117
The Role of 68Ga-FAPI-04 PET/CT in Staging of Rectal 
Cancer
Ö. Erol Fenercioglu, E. Beyhan, R. Şahin, G. Alçın, T. Aksoy, E. 
Arslan, T. F. Çermik, N. Ergül;  
University of Health Sciences Istanbul Training and Research 
Hospital, Department of Nuclear Medicine, Istanbul, TÜRKIYE.

Aim/Introduction: 68Ga-Fibroblast-activating protein inhibitor (FAPI) 
PET/CT has been a novel subject of study in recent years and can be 
an alternative imaging method, especially in some cancer types such 
as gastrointestinal cancers where 18F-FDG PET/CT has limitations. In 
this study, we aimed to determine the role of 68Ga-FAPI-04 PET/CT in 
rectal cancer staging comparatively with 18F-FDG PET/CT. Materials 
and Methods: A total of 27, 13 female, 14 male patients (median 
age 59.2 (39-79)) with newly diagnosed rectal cancer were included 
in the study. 68Ga-FAPI-04 PET/CT was performed 60 minutes 
after intravenous injection of 4-6 mCi 68Ga-FAPI-04 in the same 
week with 18F-FDG PET/CT. Areas with more intense uptake than 
background activity were considered pathological. Semiquantitative 
uptake values   from these regions were calculated by drawing the 
areas of interest. These findings were evaluated by comparing with 
histopathological, radiological, and clinical follow-up results. Results: 
68Ga-FAPI-04 PET/CT detected the primary tumor with 100% 
sensitivity. Intense inflammatuary colonic 18F-FDG uptake, which 
complicates the evaluation of the primary tumor, was observed in 13 
of 27 patients while there was no uptake on FAPI PET in these areas. 
68Ga-FAPI-04 uptake was not observed in histopathologically proven 
benign lesions such as adenomatous polyps in 4 patients, which 
could cause misinterpretations with 18F-FDG PET/CT. No uptake 
was observed with both radiopharmaceuticals in subcentimetric 
lymph node metastases. Lymph node metastases greater than 1 cm, 
68Ga-FAPI-04, and 18F-FDG PET/CT were complementary. In 3 of 6 
patients with liver metastases, 68Ga-FAPI-04 PET/CT showed more 
lesions than 18F-FDG PET/CT. Conclusion: 68Ga-FAPI-04 PET/CT can 
be used in the evaluation of primary tumor evaluation and staging 
of rectal tumors. Especially in cases where 18F-FDG PET/CT may be 
insufficient due to physiological activity uptake in the intestines and 
anal canal, inflammatory/infectious bowel diseases, and increased 
18F-FDG uptake in the intestines due to oral antidiabetic use FAPI 
PET may have a savior role. In addition, 68Ga-FAPI-04 PET/CT has a 
higher sensitivity than 18F-FDG PET/CT in detecting lesions with 
lower background activity in the liver in rectal cancer patients.

OP-118
The value of 18F-FDG PET/MR whole body imaging in 
staging of hepatoblastoma in children
Y. Xu1, J. Wang2, J. Liang1, F. Wang1;  
1Hangzhou Universal Medical Imaging Diagnostic 
Center, Hangzhou, CHINA, 2Children’s Hospital 
of Soochow University, Suzhou, CHINA.

Aim/Introduction: To evaluate the value of a Hybrid 18F-FDG PET/MR 
in staging of hepatoblastoma. Materials and Methods: The clinical 
data of 58 patients who were diagnosed as HB were retrospectively 

analyzed from April 2018 to July 2021.The PET/MR characteristics 
was analyzed, and the size,shape, signal characteristics, relationship 
with surrounding tissues, SUVmax value, metastasis and staging 
characteristics of the tumor were observed. The diagnostic staging 
criteria was based on standards developed by the International 
Society of Pediatric Oncology,SIOP-PRETEXT, and compares the 
PET / MR staging with the traditional clinical staging based on 
ultrasound, CT and Mr. Pathological and clinical diagnosis results 
are the gold standard. Results: Based on PRETEXT staging,the 58 
cases included 5 cases (8.6%) in stage I, 15 cases (25.9%) in stage 
II, 20 cases (34.5%) in stage III and 18 cases (31.0%) in stage IV. 21 
cases (36.2%) were in the right lobe, 15 cases (25.9%) were in the 
left lobe, 20 cases (34.5%) had two lobes, and 2 cases (3.4%) were 
in the caudal lobe. The average maximum diameter of the lesion 
was 9.75 ± 4.67 cm, and the maximum diameter was mostly the 
upper and lower diameter. The tumor showed isolow signal on 
T1WI and isohigh signal on T2WI, which could be accompanied 
by bleeding and necrosis signals,and calcification occurred in 26 
cases.The average SUVmax of 6.23 ± 1.85. 48 (82.8%) cases had a 
clear boundary between the lesion and the liver parenchyma; The 
most common invasion site of this tumor was the main portal 
vein, the three hepatic veins or the inferior vena cava, in 12 cases 
(20.7%); Distant metastasis was more common in lung, a total of 
13 cases (22.4%); Lymph node metastasis occurred in 10 cases 
(17.2%). Staging after PET/MR imaging: 15 patients (25.9%) in the 
pre-treatment group had stage changes, 7 of them increased from 
III to IV, 5 from II to IV, and 3 from I to IV. Conclusion: 18F-FDG PET/
MRI is superior to clinical in staging of hepatoblastoma.It has more 
advantages in detecting the invasion and distant metastasis around 
the tumor, and obviously improves the accuracy of the staging.
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OP-119
Miscellaneous Conventional Nuclear Medicine - What For?
M. Kalnina; 
Pauls Stradins Clinical University Hospital, Radiology, Riga, LATVIA.

OP-120
SPECT VQ Parenchymal PE quantification correlation with 
clinical sequelae
B. Fernando1,2, B. Mukherjee2, L. Lefteris1,2, C. J. Fowler1,2;  
1King’s College London, London, UNITED KINGDOM, 
2Guy’s & St Thomas’ Hospitals NHS Foundation 
Trust, London, UNITED KINGDOM.

Aim/Introduction: Pulmonary emboli (PE) have conventionally 
been reported in a binary fashion without quantification. Following 
development and phantom validation of a Pulmonary Parenchymal 
Burden (PPB) quantification method to measure the percentage of 
lung parenchyma affected by PE, we wanted to explore whether 
the %PPB is clinically pertinent, specifically whether it correlates 
with the development of long term sequelae and so may be 
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helpful in outcome prediction and triaging patients to different 
management pathways. Materials and Methods: : A retrospective 
single centre study carried out on patients scanned before the 
COVID pandemic. Patients with pre-existing cardiorespiratory 
disease were excluded. 40 patients who had PE and had undergone 
V/Q SPECT between January 2018- May 2020 with documented 
clinical follow up of >20 months were included. All patients had 
undergone simultaneous V/Q SPECT with 81mKr, 99mTc-MAA 
according to the departmental clinical protocol. Images were 
reconstructed according to a prevalidated V/Q quantification 
optimised protocol and PEs were quantified using a SPECT viewing 
platform with volumetric quantification. %PPB was calculated as the 
total parenchymal PE volume divided by the total lung ventilation 
volume. Clinical outcome was assessed using NHS trust electronic 
clinical documentation. Note was made of presence or absence 
of 2 parameters: persistent dyspnoea/impaired exercise tolerance 
(DIETT) with 3 months of anti coagulation and presence or absence 
of chronic thromboembolic pulmonary hypertension (CTEPH). 
Statistical analysis was performed by Graphpad prism 9.3.1 version 
for windows. Results: :21 females and 19 males with a mean age of 
45.2(range 19-72years). There was a statistically significant difference 
in %PPB with the presence or absence of DIETT (mean%PPB:34.5%, 
standard deviation (SD):18.92 vs mean%PPB:10.81%, SD:14.03%; 
t-test p=0.001). There was a statistically significant difference in 
%PPB with the presence or absence of CTEPH (mean%PPB:51%, SD= 
10.12 vs mean PPB = 20.76, SD: 17.4% ; t-test p=0.0002). Conclusion: 
In patients with known persistent PE, %PPB can discriminate long 
term sequelae of DIETT and CTEPH following PE. A quantitative 
%PPB tool may therefore be a useful addition to standard imaging 
to help triage patients into different clinical management groups. 

OP-121
Biodistribution of Indium111-radiolabelled platelets: 
feasibility of examination on 360° CZT digital SPECT/CT16
P. Guerard, E. Cassol, P. Blanc, M. Alonso, P. Payoux, A. Salabert;  
University Hospital of Toulouse Purpan, Toulouse, FRANCE.

Aim/Introduction: Platelet radiolabelling with Indium111-oxine 
is indicated in peripheric thrombocytopenia in order to compute 
platelet-lifespan and to categorize sequestration-pattern when 
a splenectomy is being considered. Two detection methods exist 
to locate platelet sequestration sites: counting-scintillators and 
gamma-cameras. Our aim is to evaluate whether 360° CZT digital 
SPECT/CT16 is suitable for detection and longitudinal evaluation, 
first with a phantom study and then on patients. Materials and 
Methods: Acquisitions were performed on a 360° CZT digital 
SPECT/CT16. Images were reconstructed with OSEM-algorithm 
(2 iterations 4 subsets) after attenuation-correction based on 
low-dose CT. We used as a phantom a cylinder with 3 identical 
inserts to mimic heart (H), liver (L) and spleen (S) organs. Cylinder 
(background: bkg) and inserts were filled with a homogeneous 
solution of 111In with following concentrations (kBq/mL): bkg 7, H: 57, 
L: 171 and S: 457 corresponding respectively to ratios: 1/8; 1; 3 and 
8. Images were regularly acquired over one month (~ ten periods 
of 111In) giving 19 examinations. 11 patients (7 male, 4 female) were 
included. Autologous radiolabelled platelets were injected on day 
1 (4.2 +/- 0.7 MBq). Evaluation was performed once a day for 5 days 
on the CZT-camera and for reference on a counting-scintillator. 
For each acquisition-time, the number of counts was recorded on 
the whole image and in VOIs: for phantom, a large-one in the bkg 

and 3 delineated in the internal volume of each insert; for patients 
spherical VOIs in H, L and S. Results: In the phantom, as expected, 
the number of counts, determined in the whole image (or in the 
inserts), decreased with an exponential decay. The fitted period 
corresponds to the theoretical period of 111In with a maximum 
difference of 3% providing the number of counts was ranging 
between 65 and 5500 kcounts. The L/H, S/H and S/L-ratios remain 
constant although with higher deviation at low count-level. The 
measurement of L/H and S/H-ratios did not correspond to injected 
concentrations whereas the S/L-ratio is close to the expected value. 
For patients, the evolution over time of L/H and S/H-ratios on CZT 
camera and scintillation-probe was concordant. Conclusion: 360° 
CZT digital SPECT/CT16 is suitable to evaluate the biodistribution 
of 111In-radiolabelled platelets: longitudinal acquisitions can be 
performed on 111In solutions even with a low count-level. Given 
the low activities measured, quantification remains a challenge and 
specific algorithm such as scatter corrections with a triple-energy-
window method should be implemented in the procedure. 

OP-122
Clinical validation of 99mTc-MDP and 99mTc-MIBI labeled 
with cyclotron-produced sodium 99mTc pertechnetate, 
an advantageous alternative to generator-produced 
pertechnetate
E. Croteau1,2, A. Huot-Daneault2, R. Ouellet1, C. Pouliot1, J. 
Rousseau1, E. Lavallee1, E. E. Turcotte1,2, E. Rousseau1,2, B. Guérin1,2;  
1Sherbrooke Molecular Imaging Center (CIMS), Sherbrooke 
University Hospital Research Center (CR-CHUS), Sherbrooke, 
QC, CANADA, 2Department of Nuclear Medicine and 
Radiobiology, Faculty of Medicine and Health Sciences, 
Sherbrooke University, Sherbrooke, QC, CANADA.

Aim/Introduction: Sodium 99mTc pertechnetate has been in use 
clinically for more than 50 years as both a radiopharmaceutical and 
as a radiochemical compound for labelling 99mTc pharmaceuticals. 
Cyclotron production of sodium 99mTc-pertechnetate via a 
100Mo(p,2n) 99mTc reaction is simple, rapid, and efficient. It represents 
a useful alternative to traditional generator production to supply 
local and regional hospitals. The equivalence between 99mTc-
pertechnetate from cyclotron (CYCLOTEC) and the gold-standard 
99mTc-pertechnetate from 99Mo/99mTc generator (GPERT) has 
been demonstrated.1 However, the equivalence of 99mTc-labelled 
pharmaceuticals needs to be assessed in the clinical setting. 
Materials and Methods: Thirty-five (35) patients were recruited for a 
prospective phase 2 study. Written informed consent was obtained 
from all participants. Of these participants, 15 were referred for bone 
metastasis investigation and underwent a bone scan with 99mTc-
MDP-CYCLOTEC and 99mTc-MDP-GPERT within a 2-week interval. 
Another group of 20 patients were referred for atherosclerotic 
coronary heart disease investigation and underwent a rest/stress 
myocardial perfusion imaging (MPI) protocol with 99mTc-MIBI-
CYCLOTEC and the 99mTc-MIBI-GPERT, also within a 2-week interval. 
For the rest/stress protocol, CYCLOTEC and GPERT were compared 
in the “rest” condition for all subjects, and in the “stress” condition for 
5 subjects. Experienced nuclear medicine physicians evaluated the 
images’ diagnostic quality based on a predefined scale. Interobserver 
agreement for each pair of CYCLOTEC/GPERT radiopharmaceutical 
was evaluated using Cohen’s kappa. An uptake index ratio between 
the iliac bone and the sacrum region was also calculated to assess 
the 99mTc-MDP bone scan; whereas, the 99mTc-MIBI was assessed 
with uptake index ratios between the lungs and normal heart 
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tissue and between the liver and normal heart tissue. These ratios 
were compared using paired t-tests. Results: There is a strong 
agreement between scans using GPERT and CYCLOTEC for both 
99mTc-MDP and 99mTc-MIBI. The sacroiliac index between 99mTc-MDP 
scans were equivalent (Iliac/sacrum: GPERT 1.00 ± 0.17; CYCLOTEC 
0.99 ± 0.14; p=0.74). The heart/lung (GPERT 2.10 ± 0.27; CYCLOTEC 
2.12 ± 0.29; p=0.55) and heart/liver (GPERT 0.97 ± 0.30; CYCLOTEC 
0.96 ± 0.23; p=0.90) index ratios at rest (N=20) for 99mTc-MIBI were 
also equivalent. Conclusion: Cyclotron- and generator-produced 
99mTc-pertechnetate are equivalent in the clinical setting for MDP 
and MIBI. Therefore, cyclotron production of 99mTc-pertechnetate 
is appropriate to replace 99Mo/99mTc generators. References: 
Selivanova SV. et al. J. Nucl. Med. 2017, 58(5), 791-798.

OP-123
18F-FDG Gallbladder Uptake: Observation from a Total-
Body PET/CT Scanner
A. Calabro’1, Y. G. Abdelhafez2, E. K. A. Triumbari3, B. A. Spencer2, M. 
S. Chen, Jr.2, D. Albano1, C. R. Cassim4, F. Bertagna1, F. Dondi1, S. R. 
Cherry2, R. D. Badawi2, F. Sen2, L. Nardo2;  
1ASST Spedali Civili of Brescia, University of Brescia, Brescia, 
ITALY, 2University of California Davis, Davis, CA, UNITED STATES 
OF AMERICA, 3Fondazione Policlinico Universitario A.Gemelli 
IRCCS, Rome, ITALY, 4Sangre Grande Hospital, Eastern Regional 
Health Authority, Sangre Grande, TRINIDAD AND TOBAGO.

Aim/Introduction: Long axial field of view (LAFOV) PET/CT 
scanners are characterized by higher signal collection efficiency 
and greater spatial resolution compared to conventional scanners, 
allowing for delayed imaging and improved image quality. These 
advantages may also lead to better detection of physiological 
processes that diagnostic imaging professionals should be 
aware of. The gallbladder is not usually visualized as an FDG avid 
structure in 18F-FDG PET/CT studies, unless affected by pathologic 
processes. The aim of this study was to report detection rates and 
characteristics of gallbladder 18F-FDG uptake observed in both 
healthy and oncological subjects on a LAFOV PET/CT system. 
Materials and Methods: Scans from 73 participants (48 healthy and 
25 with newly-diagnosed lymphoma) who underwent 18F-FDG 
total-body PET/CT were retrospectively reviewed. Subjects were 
scanned at multiple timepoints up to 12 hours post-injection. 
Gallbladder 18F-FDG uptake was graded using liver uptake as a 
reference, and it was qualified as either wall uptake, lumen activity 
or presence of both. Participants’ characteristics, such as age, sex, 
BMI, blood glucose and other clinical parameters were collected 
to assess for any significant correlation with gallbladder 18F-FDG 
uptake. Results: The detection rate for gallbladder 18F-FDG uptake 
was 100% in 2 and 3-hour post-injection scans. No uptake was ever 
observed after the 3-hour scan, when a high-fat meal was provided 
to participants. All 73 subjects showed gallbladder uptake at one or 
more timepoint images. An increase in uptake intensity overtime 
was observed up until the 180-minute scan, and gallbladder wall 
uptake was also detected in a significant number of patients (44/73, 
60.27%), especially at early timepoint scans, whereas luminal uptake 
was detected in 71/73 (97,3%) subjects, especially at later timepoint 
scans. No significant correlation was found between gallbladder 
uptake features and subjects’ characteristics. Conclusion: The 
frequent observation of gallbladder 18F-FDG uptake recorded in 
this study in healthy, diverse and subjects with a new oncological 
diagnosis is most probably of physiological nature and related to 
the properties of new generation total-body PET/CT scanners, 

which provide images with greater sensitivity, spatial resolution 
and signal to noise ratio, allowing for the identification of small 
anatomical structures and physiologic uptake processes that could 
not previously be detected. References: Asmar et al. 2020 Factors 
influencing incidental 18F-FDG uptake in the gallbladder in a large 
cohort of patients: A retrospective study. Clinical Imaging. Murata 
et al. 2007 PET/CT evaluation of the physiologic accumulation of 
18F-FDG within the gallbladder vesicle. Nuclear Medicine and 
Biology.

OP-124
Utility of gastric emptying scintigraphy in the diagnosis 
of diabetic and non-diabetic gastroparesis: 2018 - 2022 
preliminary results
J. Echeverri Diaz, C. Espinet Coll, A. Cardozo Saavedra, D. 
Villasboas Rosciolesi, S. Aguadé Bruix;  
Hospital Univeritario Valle Hebron, Barcelona, SPAIN.

Aim/Introduction: The diagnosis and treatment of gastroparesis 
remains a clinical challenge. Among the multiple anatomic and 
functional causes of gastroparesis, diabetes mellitus is one of 
the most globally and locally prevalent causes for such medical 
condition.There are several invasive and non-invasive techniques 
for its diagnosis but the gastric emptying scintigraphy (GES) is 
an accepted standard for gastric motility evaluation. Available 
information about its performance is limited and its methodologies 
and normality patterns are very variable. In our center, during 
the past 25 years, we have been using a normalized data base 
created from healthy people from our own population with good 
results.The purpose of this study is to analyze the differences 
in GES findings, in the diary clinical practice, between diabetic 
(DG) and non-diabetic (NDG) patients with clinical suspicion of 
gastroparesis who underwent a gastric emptying scintigraphy. 
Materials and Methods: A retrospective study was performed 
among patients who underwent a GES between 2018 and 2022, 
for clinical suspicion of gastroparesis. Patients were classified in tree 
groups, according their medical history: diabetic, non-diabetic and 
unknown related suspicion (URS).The acquisition protocol included 
multiplanar anterior and posterior abdomen images acquired at 10, 
30, 60, 120, 180 and 240 minutes since the ingestion of an standard 
meal preparation. Positivity and severity classification of cases was 
made according the level of retention at 240 minutes: absence of 
gastroparesis (< 12%), mild grastroparesis (13-19%), moderate (20-
29%) and severe gastroparesis (> 30%). Results: We included 54 
patients (24 men, 30 women) with a mean age of 53 years (17-81).
The overall positive rate of the test was 38.88% (21/54). Among 
positive cases were found: mild gastroparesis in 3/21 patients (2/3 
NDG and 1/3 DG), moderate in 3/21 (1/3 NDG, 1/3 DG and 1/3 
URS) and severe in 15/21 (5/15 NDG, 4/15 DG and 6/15 URS). Its 
remarkable that the most severe case (98% of gastric retention) 
was related with surgical gastric pathology. Conclusion: In our 
preliminary results, accumulated non-diabetic etiologies are more 
prevalent than diabetic gastroparesis; however, severe pathologic 
patterns were observed more frequently between diabetic patients. 
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OP-125
Collateral Findings In Early And Late [68Ga]Ga-FAPI-PET/
CT Scans Among Oncological Patients
E. Fortunati1, G. Cuzzani1, S. Telo1,2, C. Nanni3, P. Castellucci3, A. 
Farolfi3, L. Zanoni3, C. Malizia4, F. Lodi4, V. Cabitza4, F. Antonacci5, P. 
Solli5, M. Ferrari6, F. Natali6, T. Galasso6, G. Bandelli6, P. Candoli6, S. 
Grendele7, S. Zanotti7, M. Taffurelli7, A. Perrone8,9, M. Tesei8,9, P. De 
Iaco8,9, S. Fanti1,3;  
1Nuclear Medicine, Alma Mater Studiorum University of Bologna, 
Bologna, ITALY, 2Nuclear Medicine Department, AUSL Romagna, 
Romagna, ITALY, 3Nuclear Medicine, IRCCS, Azienda Ospedaliero-
Universitaria di Bologna, Bologna, ITALY, 4PET Radiopharmacy Unit, 
IRCCS, Azienda Ospedaliero-Universitaria di Bologna, Bologna, 
ITALY, 5Division of Thoracic Surgery, IRCCS, Azienda Ospedaliero-
Universitaria di Bologna, Bologna, ITALY, 6Interventional 
Pulmunology Unit, IRCCS, Azienda Ospedaliero-Universitaria di 
Bologna, Bologna, ITALY, 7Breast Surgery, Department of Oncology 
and Hematological Diseases, IRCCS Azienda Ospedaliero-
Universitaria di Bologna, Bologna, ITALY, 8Division of Oncologic 
Gynecology, IRCCS, Azienda Ospedaliero-Universitaria di 
Bologna, Bologna, ITALY, 9Department of Medical and Surgical 
Sciences (DIMEC)-Centro di Studio e Ricerca delle Neoplasie 
Ginecologiche (CSR), University of Bologna, Bologna, ITALY.

Aim/Introduction: The aim of this research was to evaluate the 
presence, the frequency and the behaviour of collateral findings 
in [68Ga]Ga-FAPI-PET/CT scans in a population of patients (pts) 
who underwent [68Ga]Ga-FAPI-PET/CT and [18F]F-FDG-PET/CT for 
oncological staging. Materials and Methods: [68Ga]Ga-FAPI-PET/
CT collateral findings were retrospectively searched and analysed 
among pts enrolled (June21-March22) in a prospective monocentric 
interventional study (EudraCTnumber:2020-005549-17) in which 
[18F]F-FDG-PET/CT (performed max 2 weeks prior), resulted 
equivocal for the presence of oncological findings (median injected 
FAPI activity:182MBq;median injected FDG activity:274 MBq). Pts 
included were referred to our Nuclear Medicine Department for 
suspected/confirmed lung, breast or ovarian cancer and performed 
both early(10’) and late(60’)[68Ga]Ga-FAPI-PET/CT acquisitions. Any 
areas of uptake above background which weren’t clearly referred 
to the presence of malignant or common physiological finding 
were rated by two experienced nuclear medicine physicians and 
dichotomized into: “likely inflammatory” (musculoskeletal district, 
scarring, gastro-intestinal district, pulmonary district, lymph-node 
pertinence) and “unspecific” (thyroid, prostate, mammary and 
uterine pertinence). Semi-quantitative data were derived from each 
scan (SUVmax at early and late scan) and Wilcoxon signed rank 
test was applied. No histological validation of the cited collateral 
findings was performed. Results: Overall, 47 pts were included 
(median age:66,7). Collateral [68Ga]Ga-FAPI findings were detected 
in 89%(42/47) of pts while 11%(5/47) of them didn’t show collateral 
findings. A total of 71 collateral findings were observed: 73%(52/71) 
of inflammatory origin [38% musculoskeletal district (20/52), 
10% scarring (5/52), 23% gastro-intestinal district (12/52), 19% 
pulmonary district (10/52), 10% lymph-node pertinence (5/52)] 
and 27% (19/71) of unspecific origin [16% thyroid (3/19), 16% 
prostate (3/19), 11% mammary (2/19) and 58% uterine pertinence 
11/19)]. FAPI10’-FAPI60’-SUVmax values of common findings/pitfalls 
were respectively: mean=6,5(range:1,5-29,7)-6,4(range:1,5-31,3). 
FAPI-SUVmax did not show statistically significant differences 
between early and late scans. [18F]F-FDG-PET/CT (mean SUVmax 
values:5;range:1,5-11,9) scans showed at least one collateral 
finding for each pt. A total of 72 collateral findings were observed: 
87%(63/72) of inflammatory origin, 13%(9/72) of unspecific origin. 
Conclusion: Collateral findings (mostly inflammatory) were 

observed in the majority of pts who underwent [68Ga]Ga-FAPI-PET/
CT and no significant differences in terms of SUVmax were found 
among early and late scans. All the collateral findings described 
didn’t create significant doubts/problems in image interpretation, 
because they had already been described in literature in order to 
avoid mistakes in their identification [1]. References: [1]Kessler 
L, Ferdinandus J, Hirmas N, et al. Pitfalls and common findings in 
68Ga-FAPI-PET-A pictorial analysis [published online ahead of print, 
2021 Oct 7]. J Nucl Med. 2021;jnumed.121.262808. doi:10.2967/
jnumed.121.262808

OP-126
Analysis of liver and pancreatic enzymes and 68Ga-FAPI-46 
uptake of hepatic and pancreatic parenchyma after 20 and 
60 minutes in patients after resection of pancreatic ductal 
adenocarcinoma
J. Hoppner, L. Steinbach, L. Sperling, T. Colbatzky, U. Heger, U. 
Haberkorn, M. Röhrich;  
Universitätsklinikum Heidelberg, Heidelberg, GERMANY.

Aim/Introduction: Positron emission tomography with 68Gallium-
labelled Fibroblast Activation Protein-specific (68Ga-FAPI-PET) is a 
novel imaging method for various malignancies including pancreatic 
ductal adenocarcinomas (PDAC). The standard acquisition time for 
68Ga-FAPI-PET is one-hour post-injection (p.i.) of the tracer. Pancreatic 
and hepatic FAPI-uptake of patients after resection of PDAC is 
heterogeneous and may lead to diagnostic problems as the clinical 
significance of elevated FAPI-uptake is unknown. Here, we analyzed 
levels of liver enzymes and pancreatic enzymes and 68Ga-FAPI-
uptake in 15 Patients with resected PDAC. Materials and Methods: 
Patients were examined by 68Ga-FAPI-46-PET acquired 20 and 60 
minutes p.i.. Early and late FAPI-uptake in the liver and pancreas was 
quantified using spheric volumes of interest for both acquisition time 
points. Maximum and mean standardized uptake values (SUVmax, 
SUVmean) were measured and differences between the groups 
with normal or abnormal liver (alanine transaminase, ALT; aspartate 
transaminase, AST; alkaline transaminase, ALP; gamma-glutamyl 
transferase, GGT) and pancreatic (amylase, AL; lipase, LP) enzymes 
were calculated at the two time points. Results: Most patients 
showed either decreased pancreatic (5 AL and LP) or increased liver 
(10 ALT, 7 AST: 8 GGT, 9 AP) enzymes. Overall, pancreas and liver 
showed decreasing uptake of 68Ga-FAPI-46 from 20 to 60 minutes 
p.i. (pancreas SUVmax 5,54 +/-2,35 to 3,89 +/-1,92, SUVmean 3,76 
+/-1,68 to 2,57 +/-1,20; liver SUVmax 1,41+/-0,43 to 1,21+/-0,39, 
SUVmean 0,90 +/-0,29 to 0,75 +/-0,26). With respect to pancreas, 
patients with decreased AL and LP showed markedly increased 68Ga-
FAPI Uptake compared to patients with normal enzyme values (early 
SUVmax 7,04 +/-2,36 vs. 4,95 +/-1,85 and late SUVmax 4,90 +/-1,60 
vs. 3,24 +/-1,7; early SUV mean 4,49 +/- 19,3 vs 3,31 +/-1,45 and late 
SUVmean 3,01 +/-1,12 vs 2,23 +/-1,08). With respect to liver, patients 
with elevated GGT showed increased 68Ga-FAPI Uptake compared 
to normal GGT (early SUVmax 1,62 +/-0,44 versus 1,24 +/-0,17 and 
late SUVmax 1,36 +/-0,40 versus 1,12 +/-0,19; early SUVmean: 1,03 
+/-0,28 versus 0,81 +/-0,01 and late SUVmean 0,86 +/-0,27 versus 
0,66 +/-0,15). For ALT, AST and ALP no significant differences in 
68Ga-FAPI-uptake between normal and elevated laboratory values 
were observed. Conclusion: Increased FAPI-uptake of the pancreas 
and the liver is associated with abnormal lab values indicating 
possible pathological processes in these organs. The observation of 
increased hepatic or pancreatic FAPI-uptake should lead to further 
biochemical and clinical examinations. Vice versa, abnormal hepatic 
and/or pancreatic lab values may be helpful for the interpretation of 
68Ga-PET images. 
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OP-127
Quantitative Lymphoscintigraphy of the Lower Limbs: 
is Unusually High Ilio-Inguinal Nodal Uptake a Sign of 
Underlying Venous Disease?
H. McMeekin1,2, A. M. Peters3, M. Burniston1, M. Vadrucci1;  
1Barts Health NHS Trust, London, UNITED KINGDOM, 
2Hermes Medical Solutions, London, UNITED KINGDOM, 
3King’s College London, London, UNITED KINGDOM.

Aim/Introduction: We present a series of unusually high results 
obtained using quantitative lymphoscintigraphy of the lower limbs. 
These patients have abnormally high uptake in the pelvic ilio-inguinal 
nodes. After investigating possible sources of error in our quantitative 
imaging technique, we looked for clinical explanations of the very 
high results as true representations of the lymphatic function in 
these limbs, hypothesising that undiagnosed venous disease could 
be triggering increased lymph production. Materials and Methods: 
Patients referred for lymphoscintigraphic investigation of swollen 
legs between April 2021 and April 2022 were reviewed. Following the 
technique described by Keramida et al. (2017), Tc-99m-nanocolloid 
was injected subcutaneously into the first webspace of both feet. 
Half-body images (feet to chest) were acquired immediately and 
at 1- and 2-hours post injection. A static acquisition over the pelvic 
nodes was acquired at 2.5-hours with and without a standard of 
known activity to facilitate calculation of attenuation corrected ilio-
inguinal nodal uptake (IIQ). The presence of scintigraphic features of 
increased lymph production were noted for each limb: visualisation 
of ilio-inguinal nodes in the immediate image; obvious prominence 
of ilio-inguinal nodes at 2 or 2.5 h; lymphatic vessel collaterals; lymph 
diversion into the skin or deep system (popliteal node visualisation). 
Results: A total of 25 patients were reviewed (50 limbs). Taking 
IIQ=30% as the upper limit of normal based on the Keramida et al. 
(2017) normal limb study, four limbs were identified with supranormal 
lymphatic function (IIQ=51.0%, 44.8%, 41.3%, 36.7%) plus two 
borderline (IIQ=29.4%, 28.9%). Of these six limbs, all (100%) had at 
least two scintigraphic features of increased lymph production. Three 
out of the six limbs were swollen (50%), and in those patients both 
limbs were swollen. Conclusion: The IIQ result, although developed 
for diagnosing abnormally low lymphatic function, may also have 
utility at the upper end of the spectrum. Attenuation correction is 
very important for accurate IIQ in patients with large body habitus. 
Quantitative lymphoscintigraphy may provide new insights into 
underlying venous disease as the cause of swollen legs. Further 
work will include correlation with vascular ultrasound results. 
References: Keramida G, Winterman N, Wroe E, Aplin M, Peters AM. 
Importance of accurate ilio-inguinal quantification in lower extremity 
lymphoscintigraphy. Nucl Med Commun. 2017 Mar;38(3):209-214.
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OP-128
Visual assessment of [18F]flortaucipir PET across the 
Alzheimer’s disease continuum and in dementia with Lewy 
Bodies
E. Coomans1, L. de Koning1, R. Rikken1, S. Verfaillie1, D. Visser1, 
A. den Braber2, E. Lemstra2, P. Scheltens2, W. van der Flier2, R. 
Ossenkoppele2, B. van Berckel1, E. van der Giessen1;  
1Department of Radiology & Nuclear Medicine, 
Amsterdam Neuroscience, Vrije Universiteit Amsterdam, 
Amsterdam UMC, Amsterdam, NETHERLANDS, 
2Alzheimer Center Amsterdam, Department of Neurology, 
Amsterdam Neuroscience, Vrije Universiteit Amsterdam, 
Amsterdam UMC, Amsterdam, NETHERLANDS.

Aim/Introduction: Recently, the US Food and Drug Administration 
(FDA) approved a visual interpretation method for the radiotracer [18F]
flortaucipir for estimating the presence of tau pathology to support 
the diagnostic process in patients with suspected Alzheimer’s disease 
(AD) dementia. The primary aim of this study was to examine the 
performance of this visual interpretation method in participants 
across the AD continuum, as well as in dementia with Lewy Bodies 
(DLB). Materials and Methods: In this study, we included all 
participants that underwent [18F]flortaucipir PET imaging for research 
purposes at the Amsterdam University Medical Center (Amsterdam, 
The Netherlands). Study cohorts from which participants were 
recruited to undergo [18F]flortaucipir PET included the Amsterdam 
Dementia Cohort (ADC), the Subjective Cognitive Impairment Cohort 
(SCIENCe), the Dementia with Lewy Bodies Project Cohort (DEvELOP) 
and the EMIF-AD PreclinAD Cohort. Two experienced and trained 
nuclear physicians, blinded to all clinical information, independently 
visually read the summed 80-100 minutes post-injection images 
according to FDA-approved guidelines (positive/negative). Results: 
A total of 266 participants had at least one [18F]flortaucipir PET of 
sufficient quality available. Of the 266 participants, 145 participants 
were cognitively unimpaired (age: 70.2±7.8; 49% female; 35% 
amyloid-β positive), 100 participants had an MCI or dementia due to 
AD diagnosis (age: 65.7±7.5; 46% female; 100% amyloid-β positive), 
18 participants had a DLB diagnosis (age: 70.0±5.7; 17% female; 33% 
amyloid-β positive), and three participants had a non-AD dementia 
diagnosis (age: 63.7±5.5; 0% female; 33% amyloid-β positive). The 
inter-rater agreement between the two nuclear physicians for [18F]
flortaucipir PET visual assessment was excellent (Cohen’s kappa 
coefficient: 0.94). The eight scans for which there was disagreement 
belonged to cognitively unimpaired (n=5), MCI or dementia due to 
AD (n=2) and DLB (n=1) participants. The average standardized uptake 
value ratio (SUVr) in a commonly used temporal meta-region-of-
interest was significantly lower for scans with a discordant read (n=8; 
1.22±0.10 SUVr) compared to scans with a concordant positive read 
(n=99; 1.71±0.30 SUVr) (p<0.05), and trend-level higher compared 
to scans with a concordant negative read (n=159; 1.14±0.10 SUVr) 
(p=0.06). Conclusion: Visual assessment of [18F]flortaucipir PET 
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based on the currently FDA-approved visual interpretation method 
shows excellent inter-rater agreement indicating its reliability for 
implementation in the clinic. Future directions include to obtain a 
consensus read for those scans for which there was disagreement, 
and to evaluate the prevalence of [18F]flortaucipir PET positivity per 
diagnostic group and stratified for amyloid-β status. 

OP-129
Deep learning-based classification improves clinical 
interpretation of [18F]florzolotau PET
J. Lu1,2, C. Clement2, Q. Zhao3, X. Li3, M. Wang4,5, T. Yen6, J. Hong2, M. 
Brendel7, L. Lopes2, A. Rominger2, J. Wang3, F. Liu3, C. Zuo1, K. Shi2,5, 
Progressive Supranuclear Palsy Neuroimage Initiative (PSPNI);  
1PET Center & National Center for Neurological Disorders & 
National Clinical Research Center for Aging and Medicine, 
Huashan Hospital, Fudan University, Shanghai, CHINA, 
2Department of Nuclear Medicine, Inselspital, University of Bern, 
Bern, SWITZERLAND, 3Department of Neurology & National Center 
for Neurological Disorders & National Clinical Research Center 
for Aging and Medicine, Huashan Hospital, Fudan University, 
Shanghai, CHINA, 4Institute of Biomedical Engineering, School of 
Life Science, Shanghai University, Shanghai, CHINA, 5Department 
of Informatics, Technical University of Munich, Munich, GERMANY, 
6APRINOIA Therapeutics Co., Ltd, Suzhou, CHINA, 7Department 
of Nuclear Medicine, University of Munich, Munich, GERMANY.

Aim/Introduction: The latest developments in tau PET, especially 
the second-generation tau ligands (i.e., [18F]florzolotau, also known 
as [18F]APN-1607) with high affinity to 3R and 4R-tau have made 
in vivo visualization of tau distribution possible. However, clinical 
interpretation of tau PET remains challenging due to few visual 
assessment guidelines available, inter-reader variability, and non-
negligible high disease heterogeneity. Semi-quantification with 
cut-off is another conventional option for interpretation. However, 
the selection of regions of interest (ROIs) and reference region, as 
well as inconsistent cut-off criteria will affect the final interpretation 
and may underestimate actual pathological changes. Deep 
learning based-medical image classification has shown potential 
in neuroimages during the past years including relatively few 
applications for tau-PET images of Alzheimer’s disease (AD). Given 
the difference among tau ligands and the lack of exploration of 
Progressive supranuclear palsy (PSP), we trained a Convolutional 
Neural Network (CNN) on [18F]florzolotau SUV PET images to classify 
AD, PSP, and controls. Materials and Methods: 87 AD, 148 PSP 
patients and 40 negative controls (20 heathy subjects, 20 Parkinson’s 
disease patients) were recruited. After individual MRI-based spatial 
normalization, the dataset of SUV images was split into six folds 
(five for training and one for testing). We trained 3D DenseNets121 
using Patchshuffle regularization, Focal loss, and Adam optimizer 
for 40 epochs with five-fold cross validation. SUVRs were calculated 
in disease-signature ROIs with the cerebellar grey matter as a 
reference. Receiver operating characteristic (ROC) curve was 
applied for the comparison of classification performance between 
CNN and SUVRs. Results: The five-fold ensemble model achieved 
an accuracy of 91.1% (AD: 13/14, PSP: 23/25, control: 5/6) on the test 
dataset. CNN outperformed SUVRs in all Braak ROIs in distinguishing 
AD from others (areas under curves (AUCs) for CNN, SUVRs in Braak 
I/II, III/IV, V/VI: 0.948, 0.657, 0.862, 0.800). When differentiating PSP 
from others, CNN and SUVRs in subthalamic nucleus showed similar 
performances (AUCs: 0.960, 0.962), which were better than SUVRs 
in red nucleus, raphe nuclei, and globus pallidus (AUCs: 0.922, 
0.896, 0.826). Conclusion: CNN provides an automatic and accurate 

classification tool for the clinical interpretation of [18F]florzolotau 
PET, especially in AD with high variation in tau pathology. Given 
that in clinical practice the synchronous MRI images are sometimes 
difficult to obtain, further work to explore whether the trained 
model could be transferred into template-based spatial-normalized 
tau PET image is necessary. Moreover, it is of interest whether CNN 
could help distinguish the clinical subtypes. 

OP-130
Regional amyloid load contributes to stage-dependent 
tau spreading
M. Hoenig1,2, G. Bischof1,2, T. van Eimeren2, A. Drzezga1,2,3;  
1Research Center Juelich, Juelich, GERMANY, 2University 
Clinic Cologne, Cologne, GERMANY, 3German Center for 
Neurodegenerative Diseases, Cologne, GERMANY.

Aim/Introduction: Recent longitudinal tau PET studies indicated 
that global amyloid is associated with greater tau spreading. Yet, 
the role of regional amyloid in this regard is still limited. Therefore, 
this study aimed to examine the contribution of regional amyloid 
load to tau spreading in a cohort of amyloid-positive (Aß+) 
subjects using a data-driven approach of parallel independent 
component analysis (pICA) on PET data. Materials and Methods: 
Data of 51 Aß+ cognitively unimpaired (CU+) and 57 Aß+ 
cognitively impaired (CI+) patients were retrieved from ADNI, who 
had undergone two 18F-AV1451 (tau) and a baseline 18F-AV45 
(amyloid) PET scan. Pre-processed amyloid and tau PET scans were 
z-transformed using an age-matched Aß- CU sample (n=48) as 
reference group. Subsequently, annual tau change z-maps were 
computed by subtracting the follow-up tau-PET scan from the 
baseline scan correcting for the scan interval. To identify linked 
regional combinations of baseline amyloid distribution and tau 
spreading, baseline amyloid z-maps and annual tau change maps 
were submitted to a pICA, which was performed using the Fusion 
toolbox in GIFT. The pICA thereby yielded maximally correlated 
component pairs of the two measures. Next, we assessed the 
association of baseline amyloid burden and tau change within 
the identified component pairs using partial correlation analyses. 
Moreover, we tested whether the component pairs were specific 
for the CU+ and CI+ group, respectively. Finally, we examined the 
association of baseline amyloid and tau change within the identified 
components and cognitive decline over time. Results: The pICA 
resulted in four significant component pairs with relative spatial 
overlap suggesting a spatial disconnect between antecedent 
amyloid burden and subsequent tau spreading. For example, the 
amyloid component resembling the medial temporal lobe was 
associated with tau increase to similar regions (rho=.320, p <.001), 
while baseline amyloid in orbito-frontal regions was associated with 
tau increase in precuneal areas (rho=.229, p =.013). Moreover, the 
identified component pairs were dependent on the clinical stage. 
The CI+ group expressed an independent component pattern of 
frontal tau increases being associated with baseline temporal pole 
amyloid. Moreover, tau increases, specifically in the precuneus 
(rho=.234 p=.039) and medial temporal lobe (rho=.260 p=.024), but 
not baseline amyloid were associated with subsequent cognitive 
decline. Conclusion: Regional distribution patterns of amyloid 
pathology may inform on subsequent tau pathology increases, 
which in turn is related to cognitive decline. Overall, the identified 
independent component pairs may provide prognostic utility 
across the Alzheimer’s disease spectrum. 
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OP-131
New 18F-MK6240 PET quantification method (Total Tau 
Brain Load) outclasses CSF P-tau/AB42 ratio for predicting 
cognitive performances in Alzheimer-spectrum subjects
T. Gérard, L. Quenon, V. Malotaux, L. Colmant, A. Ivanoiu, B. 
Hanseeuw, R. Lhommel;  
Université Catholique de Louvain, Brussels, BELGIUM.

Aim/Introduction: F18-MK6240 is a promising second-generation 
PET radiopharmaceutical for evaluation of cerebral tauopathy, 
mostly in patients with Alzheimer disease (AD). In this study, we 
compare our new quantification index Total Tau Brain Load (TTBL), 
emphasizing on tau extension, to classical CSF 181-Phospho-
tau/AB42 ratio for predicting global cognitive performance on 
neuropsychological test. Materials and Methods: Forty-six patients 
(excluding non-AD neurodegenerative diseases) attending the 
Memory Clinic, underwent a lumbar puncture with P-tau and 
AB42 quantification, a F18-MK6240 tau-PET (dynamic-6x5min; 90 
min_pi), a 3D-T1 MRI and a complete neuropsychological test. 
Among them, 7 are SCI, 31 are MCI and 6 are mildly demented.
Quantitative PET analysis was performed as follow: Average, 
attenuation correction and partial volume correction were applied 
on PET using constructor software. Imaging data were then 
processed using PMOD_Neuro. Neocortical regions were defined 
by 3D T1-MRI segmentation, PET images were normalized by 
cerebellar grey matter SUV and voxels units converted to SUV-ratio 
(SUVr). For TTBL, only voxels showing SUVr values superior to 1.3 
were considered. Global percentages of Tau cortical involvement 
(TTBL) were then calculated as follow: [(number of voxels>1.3)/
(total number of voxels)].Neuropsychological tests were quantified 
as a cognitive composite Z-score (based on memory, executive, 
language and visuo-spatial tests).TTBL values and P-tau/AB42 
ratios were correlated with the cognitive composite Z-scores 
using simple linear regression. Results: TTBL measures show good 
correlation with global cognitive Z-scores (R2=0.56).On the other 
side, correlation of P-tau/AB42 ratio with global cognitive Z-score 
is way poorer (R2=0.19).Both biomarkers are weakly correlated to 
each other (R2=0.11). Conclusion: 18F-MK-6240 PET TTBL, focusing 
on cortical tau extension, is very well correlated with cognitive test 
performances in AD-spectrum patients. As a biomarker it outclasses 
CSF P-tau/AB42 ratio for predicting cognition in AD spectrum 
subjects.Additional PET analysis are ongoing, particularly on the 
regional aspect. 

OP-132
Feasibility of a simplified semi-quantification approach for 
Flortaucipir-PET
L. Iaccarino, M. Lu, A. Arora, S. Southekal, V. Kotari, S. Shcherbinin, 
M. Pontecorvo;  
Eli Lilly and Company, Indianapolis, IN, 
UNITED STATES OF AMERICA.

Aim/Introduction: Visual read methods for flortaucipir-PET 
accurately identify patients with Braak V/VI stages of Alzheimer’s 
Disease (AD) neurofibrillary tangle pathology. Flortaucipir-PET has 
been quantified to allow for the stratification of participants based 
on their tau burden1. The present pilot study was designed to test 
a simplified quantitative method as a simulation for a potential 
semiquantitative visual read method intended to similarly identify 
patients with extensive tau pathology (High tau group). Materials 
and Methods: Baseline flortaucipir-PET scans were collected 
from a cohort of N=219 participants from the A05 Phase II study 

(NCT02016560) and from a cohort of N=202 participants from the 
EXPEDITION 3 Phase III study (NCT01900665). We first considered 
an AD-signature weighted neocortical volume of interest (VOI)2, 
including posterior temporal/parietal cortices to frontal and occipital 
regions, that accurately discriminated amyloid-β+ symptomatic 
AD vs. amyloid-β- cases. To mimic a simplified, user-friendly 
hand-drawn approach, a single two-dimensional (2D) temporal 
region of interest (ROI) was selected from the VOI, choosing the 
plane with the highest number of pixels. The ratio between the 
temporal 2D ROI and a standard cerebellar crus VOI (2D-Temporal 
Standardized Uptake Value ratio (SUVr)) was compared to the 
AD-signature neocortical SUVr based on a white matter reference 
region3. Results: 2D-Temporal and AD-signature neocortical 
flortaucipir-PET SUVrs showed a significant linear relationship 
(R2=0.7625, p<0.001). 2D-Temporal SUVr showed an Area Under 
the Curve (AUC) of 0.9712 for the identification of participants 
with high (>1.46) AD-signature flortaucipir-PET SUVr (Positive 
Percent Agreement 93.24%, Negative Percent Agreement 87.9%, 
Accuracy 88.8%). Out of the total 421 scans included, 47 showed 
discordance with 42/47 (89.4%) being false positives, defined as 
scans classified as high with the 2D-Temporal approach and not 
with the standard neocortical approach. Conclusion: A simplified, 
two-dimensional temporal ROI approach showed promising semi-
quantitative performance for flortaucipir-PET-based identification 
of participants with high tau accumulation. Despite the favorable 
overall concordance, the current tested method could be improved 
by a reduction in the false positive rate. Additional 2D ROIs are 
being explored to improve classification accuracy and test inter-
reader reproducibility. References: 1. Mintun MA, Lo AC, Duggan 
Evans C, et al. Donanemab in Early Alzheimer’s Disease. N Engl J 
Med 2021;384:1691-704.2. Devous MD, Sr., Joshi AD, Navitsky M, 
et al. Test-Retest Reproducibility for the Tau PET Imaging Agent 
Flortaucipir F 18. J Nucl Med 2018;59:937-43.3. Southekal S, Devous 
MD, Sr., Kennedy I, et al. Flortaucipir F 18 Quantitation Using 
Parametric Estimation of Reference Signal Intensity. J Nucl Med 
2018;59:944-51.

OP-133
[18F]PI-2620 staging tau pathology in Down Syndrome
V. Camacho1, J. Pegueroles2,3, I. Barroeta2,3, A. Fernández1, D. 
López-Mora1, M. Sizova1, S. Abouzian1, P. Stefanelli1, M. Carmona-
Iragui2,3, J. Duch1, M. Estorch1, A. Lleó2,3, J. Fortea2,3, A. Flotats1;  
1Nuclear Medicine Department. Hospital Sant Pau.Universitat 
Autònoma de Barcelona, Barcelona, SPAIN, 2Sant Pau Memory 
Unit, Department of Neurology, Hospital de la Santa Creu i Sant 
Pau, Biomedical Research Institute Sant Pau, Universitat Autònoma 
de Barcelona, Barcelona, SPAIN, 3CIBERNED, Madrid, SPAIN.

Aim/Introduction: Most patients with Down’s syndrome (DS) develop 
presenile onset Alzheimer disease (AD) due to the presence of the 
amyloid precursor protein gene on chromosome 21 and increased 
life expectancy. Down syndrome is in fact now considered as a form 
of genetically determined AD. Thus, adults with DS constitute a 
unique population to study AD pathophysiology. The objective is to 
study neurofibrillary tau burden in adults with DS using novel second-
generation PET Tau tracer ([18F]PI-2620). Materials and Methods: 
We included 26 subjects: 12 euploid subjects without cognitive 
impairment and 14 DS subjects: 8 asymptomatic DS, 2 with prodromal 
AD and 4 with AD. All subjects underwent a dynamic [18F]PI-2620 
PET/CT study 45-75 minutes after injection of 185 mCi. The images 
were evaluated visually and semiquantitative using the standardized 
uptake value ratio (SUVr). Briefly, PET scans were co-registered to 
the corresponding T1w-MRI and then normalized to the standard 
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MNI space. [18F]PI-2620 tracer retention was quantified in ROIs that 
correspond to anatomical definitions of Braak stages I-II, III-IV and 
V-VI. To perform SUVr, cerebellar cortex was used as reference region. 
Additionally, vertex-wise analysis was performed using PETsurfer 
toolbox of the Freesurfer software between asymptomatic and 
symptomatic subjects. Results: All euploid subjects without cognitive 
impairment (12) as well all asymptomatic DS (8) presented normal 
distribution of [18F]PI-2620. One subject with prodromal AD (1/2) and 
all SD with AD presented cortical [18F]PI-2620 deposition (the areas 
included were precuneus, lateral parietal and lateral temporal lobes). 
The semiquantitative analysis demonstrated significant differences 
in PI2620 uptake between aDS and dDS in the three Braak staging 
ROIs, between aDS and pDS in the Braak III-IV ROI and between 
euploid subjects and dDS in the Braak V-VI ROI(p<0.001). The vertex-
wise comparison showed increased tau burden of the symptomatic 
subjects in AD areas (ie temporal lobe, precuneus). Conclusion: [18F]
PI-2620 PET presented high affinity to tau aggregates in symptomatic 
DS subjects, and allowed discrimination between asymptomatic 
subjects (euploid and DS subjects) from symptomatic DS subjects. 
Tau PET deposition measured by [18F]PI-2620 increase along the AD 
continuum in DS following the Braak staging. 

OP-134
Prognostic Value of ATN Profiles in a Memory Clinic Cohort
D. Peretti, F. Ribaldi, S. Tomczyk, S. Stampacchia, M. Scheffler, G. 
Frisoni, V. Garibotto;  
University of Geneva, Geneva, SWITZERLAND.

Aim/Introduction: Alzheimer’s disease (AD) is pathologically 
defined by the deposition of extracellular amyloid plaques (A) and 
intracellular neurofibrillary tau tangles (T). Neurodegeneration (N) 
has been added as a third biomarker, used for diagnosis and disease 
staging. Several research frameworks define AD based on the ATN 
classification alone, without considering clinical presentation, as 
it provides a more precise characterisation of subjects’ pathology. 
The aim of this study was to assess the prevalence of different 
ATN profiles and their relation to the rate of cognitive decline in 
a memory clinic cohort. Materials and Methods: A cohort of 154 
subjects from the Memory Clinic of Geneva University Hospitals 
underwent clinical and neuropsychological evaluation, magnetic 
resonance imaging, and amyloid and tau PET scans. Subjects were 
classified as cognitively unimpaired, or presenting mild cognitive 
impairment or dementia. Results of an additional mini mental state 
examination (MMSE) performed two years after inclusion were 
evaluated. ATN profiles were defined based on imaging results, 
with biomarker positivity definition based on previously published 
thresholds: minimum centiloid value of 12 for A positivity, 
maximum ratio of hippocampal volume to total intracranial volume 
of 0.00215 for N positivity, and using the simplified temporal-
occipital classification for T positivity. Differences in MMSE scores 
between baseline and follow-up were assessed using paired t-tests. 
Moreover, a linear mixed model was used to evaluate the relation 
of initial ATN profiles on MMSE scores after a two-year follow-up. 
Results: The frequency of ATN profiles in the studied population 
was as follows: 33% A-T-N-, 19% A+T-N-, 21% A+T+N-, 12% A+T+N+, 
8% A+T-N+, 5% A-T-N+, 2% A-T+N-. MMSE scores were significantly 
different between different ATN profiles, both at baseline and 
follow-up. Furthermore, MMSE scores changed significantly after 
two years for A+T-N-, A+T+N-, and A+T+N+ profiles. Six of the 
seven profiles had a negative prognostic value on MMSE scores 
when compared to A-T-N- subjects, with the A+T-N- profile being 

the exception. Considering A, T, and N independently, T+ was the 
strongest predictor of cognitive decline, followed by N+. A+ status 
was not associated with decline over the investigated two-year 
period. It remained unclear whether T+ in combination with A- is 
also predictive of decline due to the small number of subjects with 
this profile. Conclusion: Of all ATN profiles, T+ was found to have 
the most significant effect on cognitive decline over a two-year 
period, highlighting the value of molecular imaging as a prognostic 
biomarker in clinical practice. 

OP-135
The use of amyloid-PET in memory clinic patients: 
AMYPAD Diagnostic and Patient Management Study
D. Altomare1, F. Barkhof2, C. Caprioglio1, L. E. Collij2, P. Scheltens3, 
B. N. M. van Berckel2, I. Lopes Alves2, J. Berkhof2, I. S. van Maurik2, V. 
Garibotto1, C. Moro1, J. Delrieu4, J. Molinuevo5, O. Grau-Rivera5, 
J. Gispert5, A. Drzezga6, F. Jessen6, A. Nordberg7, Z. Walker8, J. 
Demonet9, R. Gismondi10, G. Farrar11, A. W. Stephens10, G. B. Frisoni1;  
1University of Geneva, Geneva, SWITZERLAND, 2Amsterdam 
UMC, Amsterdam, NETHERLANDS, 3Amsterdam UM, Amsterdam, 
NETHERLANDS, 4Toulouse University Hospital, Toulouse, 
FRANCE, 5Barcelonaβeta Brain Research Center, Barcelona, 
SPAIN, 6University of Cologne, Cologne, GERMANY, 7Karolinska 
Institutet, Stockholm, SWEDEN, 8University College London, 
London, UNITED KINGDOM, 9Lausanne University Hospital, 
Lausanne, SWITZERLAND, 10Life Molecular Imaging, Berlin, 
GERMANY, 11GE Healthcare, Amersham, UNITED KINGDOM.

Aim/Introduction: Amyloid-PET allows the direct assessment 
of amyloid deposition, one of the main hallmarks of Alzheimer’s 
disease. However, this technique is currently not or incompletely 
reimbursed due to lack of randomized controlled studies 
demonstrating a clinical impact. Materials and Methods: AMYPAD-
DPMS is a prospective, multicenter, randomized controlled study. 
Patients with subjective cognitive decline plus (SCD+), mild 
cognitive impairment (MCI) or dementia from 8 European memory 
clinics were randomized into three study arms: ARM1, amyloid-PET 
performed early in the diagnostic workup (within 1 month); ARM2, 
late in the diagnostic workup (after 8±2 months); or ARM3, if and 
when the managing physician chose to. The primary endpoint 
was the proportional difference in ARM1 and ARM2 participants 
in receiving an etiological diagnosis with very high diagnostic 
confidence (i.e. ≥ 90%) within 3 months. Secondary endpoints 
included changes in diagnosis and treatment plan. This work has 
received support from the EU-EFPIA Innovative Medicines Initiatives 
2 Joint Undertaking (grant No 115952). Results: Participants were 
recruited from April 16th, 2018, to October 30th, 2020. There were 
272 participants in ARM1, 260 ARM2, and 261 ARM3 that underwent 
both baseline and 3-month visit. 88% of ARM3 participants 
underwent amyloid-PET within 3 months, and the average time 
from baseline to prescribe amyloid-PET was 46 (IQR=58) days. After 
3 months, 40% (109/272) of ARM1 participants and 37% (97/261) of 
ARM3 had a diagnosis with very high confidence vs 11% (30/260) 
in ARM2 (p<0.001). This was consistent across clinical stages 
(SCD+: 30%, 22%, and 6%, p<0.05; MCI: 42%, 39%, and 9%, p<0.05; 
dementia: 49%, 49%, and 20%, p<0.05). Changes in diagnosis were 
more frequent in ARM1 (44%) versus ARM3 (29%, p=0.001) and 
ARM2 (11%, p<0.001), and in ARM3 versus ARM2 (p<0.001). In 
participants for whom an etiological diagnosis of AD or non-AD 
was confirmed after 3 months, changes in diagnostic confidence 
were greater in ARM1 (AD: +14%; non-AD: +12%) and ARM3 (+11%; 
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+10%) vs ARM2 (+1%, +1%; p<0.05). Conclusion: An amyloid-PET 
performed in the early phases of a diagnostic workup is associated 
with a greater proportion of etiological diagnoses with very high 
confidence and more frequent changes in diagnosis and higher 
diagnostic confidence after 3 months. 

OP-136
The Centiloid scale applied to 18f-florbetaben and 
18f-flutemetamol PET renders comparable estimates of 
amyloid burden in memory clinic patients
J. Gispert1, C. J. Buckley2, L. E. Collij3, D. Vállez-García3, H. G. 
Pemberton2, S. Bullich4, N. Roé-Vellvé4, M. Shekari1, D. Altomare5, V. 
Garibotto6, G. B. Frisoni5, F. Barkhof3, A. W. Stephens7, G. Farrar2, On 
behalf of the AMYPAD consortium;  
1Barcelonabeta Brain Research Center, Barcelona, SPAIN, 2GE 
Healthcare, Amersham, UNITED KINGDOM, 3Amsterdam 
UMC, Vrije Universiteit Amsterdam, Department of Radiology 
and Nuclear Medicine, Amsterdam, NETHERLANDS, 4Life 
Molecular Imaging GmbH, Berlin, GERMANY, 5Laboratory of 
Neuroimaging of Aging (LANVIE), University of Geneva, Geneva, 
SWITZERLAND, 6Laboratory of Neuroimaging and Innovative 
Molecular Tracers (NIMTlab), Geneva University Neurocenter 
and Faculty of Medicine, University of Geneva, Geneva, 
SWITZERLAND, 7Life Molecular Imaging, Berlin, GERMANY.

Aim/Introduction: The Centiloid (CL) scale has been proposed 
to enable quantitative comparison of amyloid PET using different 
tracers. Gaussian mixture modeling (GMM) has been frequently 
applied to amyloid PET data to derive quantitative thresholds for 
positivity. In this work, we use GMM to model the distribution of 
CL values in memory clinic patients to study the quantitative 
comparability of CL values across tracers. Materials and Methods: 
A total of 729 participants (219 displaying Subjective Cognitive 
Decline [SCD+], 288 with Mild Cognitive Impairment [MCI], and 
222 with Dementia) of the AMYPAD Diagnostic and Patient 
Management Study were scanned with either 18f-florbetaben 
(FBB; n=348) or 18f-flutemetamol (FTM; n=381). CL values were 
obtained with a validated PET-only pipeline (AMYPYPE). GMM 
with 2 Gaussians (‘Negative’ and ‘Positive’) was applied to the 
distribution of CL values and after stratifying by tracer and cognitive 
state. GMMs were repeated in (10000) bootstrap subsamples with 
random initial parameters to generate generalizable estimates. 
Optimal CL thresholds for classification (Positive vs Negative) were 
also calculated. For all Gaussian parameters (mean, sigma, and 
relative proportion), median values of the values obtained with 
the bootstrapped GMM procedure were recorded. In addition, 
uncertainty in the parameters was captured by computing 95% 
confidence intervals (95%CI) as the 5th and 95th percentiles of the 
distribution of parameter values. Gaussian parameters obtained for 
the two tracers were considered to be concordant if their respective 
95%CI overlapped. Results: Point estimates of the GMM parameters 
and 95%CIs for the full dataset and after stratification by tracer and 
cognitive state are provided in Table 1. The mean of the Negative 
Gaussian always fell ±1CL around zero with 95%CIs of approximately 
±2.5 CL, in line with the test-retest variability of CL data. The Positive 
Gaussian showed a higher sigma (range: 27.92, 33.77 CL) than 
the Negative one (10.46, 17.87 CL). The relative proportion (p) 
and average CL values (m) of the Positive Gaussian progressively 
increased with more advanced clinical stages (SCD+: p=0.36; 
m=65.75 CL; MCI: p=0.52; m=81.47 CL; AD: p=0.71; m=94.35 CL). 
Optimal cut-off CL values for classification ranged between 24.08 

to 34.60 CL. In the analysis stratified by tracer, all GMM parameters 
had overlapping 95%CIs. Conclusion: A bootstrapping method has 
been set up to derive robust and generalizable point and spread 
estimates of GMM modeling parameters of CL distributions. The CL 
method provides comparable quantitative estimates of amyloid 
burden between tracers in memory clinic patients. 
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OP-137
EARL Harmonisation of PET/CT Systems - Why, How, When 
and Next Steps
R. Boellaard; 
Amsterdam UMC, Radiology and Nuclear 
Medicine, Amsterdam, NETHERLANDS.

OP-138
Technicalities in Pre-Clinical SPECT-CT and PET-CT Imaging
J. Kim; 
King’s College London, Department of Imaging 
Chemistry and Biology, London, UNITED KINGDOM.

OP-139
PET-MRI in Research - Phantom Scanning and Healthy 
Volunteers
S. Kinsella; 
King’s College London & Guy’s and St Thomas’ 
PET Centre School of Biomedical Engineering and 
Imaging Sciences, London, UNITED KINGDOM.
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OP-142
The Good, the Bad and the Ugly - 68Ga vs 18F vs Other 
PSMA Diagnostic Tracers
K. Goffin; 
University Hospital Leuven and KU Leuven, Department of 
Nuclear Medicine and Molecular Imaging, Leuven, BELGIUM.

OP-143
The Matrix Reloaded - The Importance of Structured 
Reporting PSMA PET
M. Rodríguez Fraile; 
Clínica Universidad de Navarra, Department of 
Nuclear Medicine, Pamplona, SPAIN.

OP-144
The Maze Runner - The Interaction Between Androgen 
Deprivation Therapy and PSMA Expression
L. Emmet; 
St. Vincent’s Hospital Sydney, University of New South 
Wales, Kensington, NSW, Department of Theranostics 
and Nuclear Medicine, Sydney, AUSTRALIA.

OP-145
To Infinity and Beyond - PSMA PET in Solid Cancers Other 
Than Prostate Cancer
S. Malaspina; 
University of Turku and Turku University Hospital, 
Turku PET Centre, Turku, FINLAND.

OP-146
Bohemian Rhapsody - Current Landscape of PSMA 
Theranostics 
D. Murphy; 
The Peter MacCallum Cancer Centre, Department of 
Urological Oncology, Melbourne, AUSTRALIA.

OP-147
Marie Curie Lecture: Green Book - The Importance of 
Implementing PSMA in Guidelines
D. Oprea-Lager; 
Amsterdam University Medical Centers, Vrije Universiteit 
Amsterdam, Department of Radiology and Nuclear 
Medicine, Amsterdam, NETHERLANDS.

OP-148
Session Summary by Chairpersons
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OP-149
A Decade of Motion Management Developments in NM 
Imaging
I. Polycarpou; 
European University, Nicosia, CYPRUS.

OP-150
Motion Management in NM Imaging for Oncology 
Applications
F. Buther; 
Department of Nuclear Medicine, University 
Hospital Münster, Münster, GERMANY.

OP-151
Respiratory Motion Management for Cardiac PET/CT and 
PET/MR Imaging
R.C. Siekkinen; 
Turku PET center, Turku, FINLAND.

OP-152
Motion Management in Brain Multimodality Imaging
K. Thielemans; 
University College London, Institute of Nuclear 
Medicine, London, UNITED KINGDOM.
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OP-153
Results from the PYTHON trial: A Prospective Study 
On [18F]DCFPyL-PET/CT Imaging In First Biochemical 
Recurrence - Prostate Cancer After Primary Therapy With 
Curative Intent
C. Rischpler1, E. Gontier2, L. García Cañamaque3, M. Gauthé4, P. 
Olivier5, M. Mitjavila Casanovas6, P. Tamayo7, P. Robin8, A. García 
Vicente9, A. Bouyeure10, D. Oprea-Lager11, B. Alban12, A. Rodríguez-
Fernández13, S. Ben Mahmoud14, J. Vallejo-Casas15, P. Maksud16, M. 
Charles17, P. Blanc-Durand18, C. Drouet19, H. Tissot20, I. Vierasu21, T. 
Vander Borght22, E. Boos23, M. Hodolič23, F. Chossat23, C. Rousseau24;  
1Universitätsklinikum Essen, Universität Duisburg-Essen, Essen, 
GERMANY, 2Institut inter-régional de cancérologie, Centre Jean 
Bernard, Le Mans, FRANCE, 3Madrid Sanchinarro University 
Hospital, Madrid, SPAIN, 4Scintep, Grenoble, FRANCE, 5Service de 
médecine nucléaire, CHRU de Nancy, Nancy, FRANCE, 6Hospital 
Universitario Puerta de Hierro, Madrid, SPAIN, 7Servicio de 
Radiodiagnóstico, Hospital Clínico Universitario de Salamanca, 
Salamanca, SPAIN, 8Service de médecine nucléaire, CHRU de Brest, 
Brest, FRANCE, 9Nuclear Medicine Department, University General 
Hospital, Ciudad Real, SPAIN, 10Service de médecine nucléaire, 
Henri Becquerel Cancer Center, Rouen, FRANCE, 11Department of 
Radiology and Nuclear Medicine, Amsterdam University Medical 
Center, Amsterdam, NETHERLANDS, 12Service de médecine 
nucléaire, Groupement des Hôpitaux de l’Institut Catholique 
de Lille, Lille, FRANCE, 13Nuclear Medicine Department, Virgen 
de las Nieves Hospital, Granada, SPAIN, 14Service de médecine 
nucléaire, CHR Metz-Thionville, Metz, FRANCE, 15UGC Medicina 
Nuclear, Hospital Universitario “Reina Sofía”, Córdoba, SPAIN, 
16Service de médecine nucléaire, Pitié-Salpêtrière Hospital, Paris, 
FRANCE, 17Service de médecine nucléaire, Jean Perrin Oncology 
Institute of Clermont-Ferrand, Clermont-Ferrand, FRANCE, 
18Service de médecine nucléaire, Henri Mondor Hospital, Créteil, 
FRANCE, 19Service de médecine nucléaire, Centre Georges-
François-Leclerc, Dijon, FRANCE, 20Service de médecine nucléaire, 
Institut Curie, Paris, FRANCE, 21Nuclear Medicine Department 
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and PET/Biomedical Cyclotron Unit, Erasme Hospital, Université 
Libre de Bruxelles, Brussels, BELGIUM, 22Department of Nuclear 
Medicine, Université Catholique de Louvain, CHU-UCL-
Namur, site Godinne, Yvoir, BELGIUM, 23Curium, Paris, FRANCE, 
24Service de médecine nucléaire, Institut de cancérologie 
de l’Ouest René-Gauducheau, Saint-Herblain, FRANCE.

Aim/Introduction: Prostate-specific membrane antigen PET/
CT is increasingly used in patients with biochemically recurrent 
prostate cancer (BCR). In this prospective, cross-over, comparative 
study, detection rates (DR), impact on patient management (PM) 
and safety profiles were evaluated and compared for [18F]DCFPyL- 

and [18F]Fluorocholine-PET/CT in patients with first BCR after 
primary therapy with curative intent. Materials and Methods: A 
total of 205 patients with first BCR after radical prostatectomy +/- 
extended lymph node dissection (73.2%;median PSA=0.46 ng/
ml [0.16;27.0]), external-beam radiation therapy or brachytherapy 
(26.8%;median PSA=4.23 ng/ml [1.4;98.6]), underwent [18F]DCFPyL- 
and [18F]Fluorocholine-PET/CTs between July 2020 and December 
2020 at 22 sites in Belgium, France, Spain and the Netherlands. 
Each patient received both tracers in a randomized order within 1 
to 12 days. Three central blinded independent readers evaluated 
all images. Primary endpoint was the comparison of the per-
patient DR defined as the percentage of positive PET/CT scans 
identified by the central imaging readers. Secondary endpoints 
included safety and impact on PM. The latter was assessed by 
comparing the proposed pre-PET/CT treatment with the local 
treatment defined after considering both PET/CTs. The truth panel 
retrospectively determined the most informative PET/CT at the 
time of the treatment decision. Results: Primary endpoint was met 
as the per-patient DR was higher for [18F]DCFPyL- compared to [18F]
Fluorocholine-PET/CT (60.4% (119/197 patients) vs. 41.0% (82/200 
patients),p<0.0001). DR increased with higher PSA values for both 
tracers (PSA <0.5 ng/ml: 26/74 (35.1%) vs. 23/74 (31.0%);PSA 0.5 
to <1.0 ng/ml: 17/31 (54.8%) vs. 10/31 (32.3%);PSA 1.0 to <2.0 
ng/ml: 13/19 (68.4%) vs. 6/19 (31.6%);PSA>2.0: 50/57 (87.7%) vs. 
39/57 (68.4%) for [18F]DCFPyL- and [18F]Fluorocholine-PET/CT, 
respectively). In the subanalysis, local recurrences (21.4% vs. 10.9%), 
bone metastases (17.4% vs. 8.5%) and metastases in other organs 
(9.0% vs. 2.0%) were more often detected by [18F]DCFPyL-PET/CT 
(all p<0.001), while there was only a trend for a higher DR difference 
in pelvic (28.8% vs. 24.4%,p=0.14) and no difference in extra-pelvic 
lymph nodes (7.8% vs. 14.1%,p=1.00).PM was impacted by any 
PET imaging in 48.8% (100/205 patients) and by 44.1% (90/204) 
vs. 28.7% (58/202) by [18F]DCFPyL- or [18F]Fluorocholine-PET/CT, 
respectively. Overall, no drug-related nor serious adverse events 
(AEs) were observed. Four (2.0%) men experienced ≥1 treatment-
emergent AE after [18F]DCFPyL-PET/CT, with headache (1.0%) being 
most frequent. Conclusion: Efficacy results show increased DR and 
has a higher impact on PM in patients with first BCR for [18F]DCFPyL- 
compared to [18F]Fluorocholine-PET/CT. Furthermore, [18F]DCFPyL 
has a favorable toxicity profile without any related nor serious AE. 

OP-154
Results from OCLURANDOM: the first multicentric 
randomized phase II trial investigating the antitumor 
efficacy of peptide receptor radionuclide therapy 
with lutetium-177 octreotate (OCLU) in patients with 
unresectable progressive neuroendocrine pancreatic 
tumors
E. Baudin1, T. Walter2, A. Beron3, D. Smith4, J. Hadoux1, C. Moreau-
Triby2, D. Taieb5, C. Ansquer6, L. Dierickx7, L. De Mestier8, E. 
Deshayes9, E. Quak10, L. Dahan5, R. Guimbaud11, Y. Touchefeu12, 
M. Haissaguerre13, J. Vuillez14, F. Courbon7, E. Hindié15, C. Do Cao16, 
C. Lombard-Bohas2, M. Attard1, S. Foulon17, ENDOCAN-RENATEN 
network and GTE;  
1Gustave Roussy Institut de Cancérologie, Villejuif, FRANCE, 
2Hospice Civils de Lyon, Lyon, FRANCE, 3Huriez Hospital, Lille, 
FRANCE, 4Saint André Bordeaux Hospital, Bordeaux, FRANCE, 
5Aix-Marseille University, Marseille, FRANCE, 6Hôtel Dieu University 
Hospital Center, Nantes, FRANCE, 7Claudius Regaud Institute, 
Toulouse, FRANCE, 8Beaujon hospital, Paris, FRANCE, 9CHU 
Montpellier, Marseille, FRANCE, 10François Baclesse Center, 
Caen, FRANCE, 11University Hospital Center Toulouse Rangueil, 
Toulouse, FRANCE, 12CHU de Nantes, Nantes, FRANCE, 13CHU 
Bordeaux, Bordeaux, FRANCE, 14CHU Grenoble Alpes, Grenoble, 
FRANCE, 15Bordeaux University Hospital, Bordeaux, FRANCE, 
16CHU Lille, Lille, FRANCE, 17Gustave Roussy, Villejuif, FRANCE.

Aim/Introduction: No prospective randomized trial has so far been 
reported on the role of peptide receptor radionuclide therapy (PRRT) 
in patients with advanced pancreatic neuroendocrine tumors 
(PanNET). We report the results of the phase II study OCLURANDOM, 
assessing the antitumor efficacy of PRRT with 177Lu-Octreotate 
(OCLURANDOM trial: EudraCT N°:2013-004032-30). Materials and 
Methods: Patients (pts) with advanced PanNET, progressive over the 
last 12 months according to RECIST1.1 and positive on somatostatin 
receptor scintigraphy, were randomized 1:1 to 177Lu-Octreotate 
(OCLU) 7.4 GBq every 8 weeks for 4 cycles, or the antiangiogenic 
agent sunitinib (SUN) 37.5 mg/d, and stratified for prognostic factors 
and previous therapy lines. The primary endpoint was progression-
free survival (PFS) rate at 12 months according to RECIST 1.1 with an 
independent real-time central review. Secondary endpoints were: 
tumor response, PFS, overall survival, safety (NCI CTCAE v.4). Sample 
size calculation was based on a Fleming design and assumed a 25% 
increase in the 12-months PFS rate for the OCLU arm (from 35% 
to 60%). The SUN group served as internal control. Results: Eighty-
four patients were enrolled in the trial (41 OCLU arm, 43 SUN arm) 
between 2015-2020 (median age, 63 yrs; 52% female). The main 
characteristics were: Ki67>10% (37% of pts); >25% liver involvement 
(42% of pts); functioning syndrome (20% of pts); ≥2 prior systemic 
lines (43% of pts). These features were well balanced between the 
two arms. The median duration of SUN treatment was 8.8 months 
(interquartile range: 5.6-14.1 months). The primary endpoint was 
met with a 12m-PFS rate of 80.5% (33 /41) in the OCLU arm (90%CI: 
67.5-89.9) vs. 42% (18/43) in the SUN arm (90%CI: 29.1-55.5). Median 
PFS was 20.7 in the OCLU arm (90%CI: 17.2-23.7) vs. 11 months 
in the SUN arm (90CI: 8.8-12.4). Grade 3 or higher adverse events 
occurred in 44% of patients in the OCLU arm vs. 60% with SUN, with 
the most frequent being fatigue (7% vs. 12%), decrease blood count 
(12% vs 24%) and hypertension (12% vs. 19%). Additional data will 
be presented at the EANM meeting, including detailed analysis of 
adverse events and tumor responses in the two arms and analysis 
of the main determinants of response to PRRT. Conclusion: 
The OCLURANDOM trial is positive and provides the best level 
of evidence so far of the antitumor efficacy of PRRT with 177Lu-
Octreotate in progressive advanced SSTR positive PanNET. 
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OP-155
Impact of 18F-rhPSMA-7.3 PET on Nodal and Metastatic 
Upstaging of Patients with Biochemical Recurrence of 
Prostate Cancer: Results from the Prospective, Phase 3, 
Multicenter, SPOTLIGHT Study
R. Hermsen, SPOTLIGHT Study Group;  
Canisius Wilhelmina Hospital, Nijmegen, NETHERLANDS.

Aim/Introduction: Accurate localization of biochemical recurrence 
(BCR) of prostate cancer can inform optimal salvage therapy. 
18F-rhPSMA-7.3 represents a new class of high affinity prostate-
specific membrane antigen-targeted positron emission tomography 
(PET) radiopharmaceuticals with potential for low bladder activity. 
SPOTLIGHT (NCT04186845) assessed the diagnostic efficacy of 
18F-rhPSMA-7.3 in men with BCR. Here, we report the impact of 
18F-rhPSMA-7.3 on nodal and metastatic upstaging in patients with 
negative baseline conventional imaging. Materials and Methods: 
Men with suspected BCR underwent PET 50-70 min after IV 
administration of 296 MBq 18F-rhPSMA-7.3. PET results were validated 
using histopathology or confirmatory imaging as a composite 
Standard of Truth (SoT). Image-guided biopsies of PET lesions took 
place ≤60 days post-PET and confirmatory imaging took place ≤90 
days. Three blinded central readers evaluated the 18F-rhPSMA-7.3 
scans. In contrast to commonly reported overall detection rates 
(without SoT confirmation), the percentage of true positive (TP) 
18F-rhPSMA-7.3 scans in pelvic nodal or metastatic (extrapelvic) 
regions that led to upstaging of the patient are reported for patients 
with negative baseline conventional imaging (performed ≤118 days 
before PET) and stratified according to the patients’ prior therapy. 
Results: In total, 366 men (mean [range] PSA 3.95 [0.03-134.60] ng/
mL) were enrolled across 27 German, Netherlands, Finnish and US 
sites, underwent 18F-rhPSMA-7.3 PET, and had data to determine a 
SoT. Of these, 250 men had negative baseline conventional imaging. 
Across the 3 readers, between 40 and 43% (100-107/250) of these 
men had ≥1 TP lesion in either pelvic nodal or metastatic regions. 
According to the 3 readers, 18% (95%CI, 12.9-23.9%), 20% (95%CI, 
15.1-26.6%) and 21% (95%CI, 15.9-27.7%) of 18F-rhPSMA-7.3 scans 
in patients who had undergone prostatectomy demonstrated TP 
lesions in pelvic lymph nodes. The TP rates in extrapelvic metastatic 
sites leading to upstaging vs conventional imaging were 21% (95%CI, 
15.9-27.7%), 25% (95%CI, 19.5-32.0%) and 26% (95%CI, 20.0-32.5%) 
across the 3 readers. Among patients who had received radiotherapy, 
all readers reported 6.5% (95%CI, 1.4- 17.9%) to have TP lesions in 
pelvic lymph nodes, while TP lesions in metastatic sites were 20% 
(95%CI, 9.4-33.9%), 20% (95%CI, 9.4-33.9%) and 30% (95%CI, 17.7-
45.8%) across the 3 readers. Very few patients had an alternative 
primary therapy; thus, no definitive conclusions could be drawn for 
them. Conclusion: 18F-rhPSMA-7.3 PET findings frequently resulted in 
post-scan upstaging of patients with negative baseline conventional 
imaging. The use of 18F-rhPSMA-7.3 PET may help to better define 
sites of disease recurrence and inform salvage therapy decisions. 

OP-156
An International study of inter-site variability in 99mTc 
MAA multi-compartment dosimetry for yttrium-90 
radioembolization: analyses from the TARGET phantom 
study
G. Keane, H. de Jong, R. Van Rooij, M. Lam;  
UMCU, Utrecht, NETHERLANDS.

Aim/Introduction: TARGET was an international, retrospective 
multi-center study investigating multi-compartment dosimetry in 
yttrium-90 (90Y) radioembolization. The objective of this work was 
to use multicenter phantom data to evaluate inter-site variability 

of dosimetry based on technetium-99m (99mTc) macro-aggregated 
albumin (MAA) imaging, together with implementing and evaluating 
a quantification harmonization strategy. Materials and Methods: 
Data was obtained independently by 14 sites across 8 countries. The 
impact of acquisition related factors on dosimetry were estimated 
on a site-by-site using a NEMA IQ phantom with sphere inserts of 
varying sizes (representing the liver) for tumor dosimetry evaluation, 
and a uniformly filled cylindrical phantom (representing the lungs) 
to assess the lung shunt fraction (LSF). For the tumour dosimetry 
investigation, SPECT imaging was performed using i) a site-
specific protocol, ii) a standardized protocol and iii) a standardized 
protocol with an imaging system-specific post reconstruction 
filter aimed at harmonizing contrast recovery coefficients (CRC). 
All protocols were specified to include attenuation correction (AC) 
and scatter correction (SC) (as long as AC was available). For the 
LSF investigation, a planar acquisition was performed of both the 
cylindrical phantom and NEMA IQ phantom, using i) a site-specific 
protocol, ii) a standardized protocol and iii) a protocol where energy 
window-based scatter correction was applied retrospectively. LSF 
and CRC (for each sphere size) were quantified. Inter-site dosimetry 
accuracy was evaluated by comparing computed LSF and CRC. 
Results: For site-specific protocols, the largest sphere CRCs ranged 
from 0.33-1.02. When a standardized protocol was imposed, with 
attenuation and scatter correction, the CRCs for the largest sphere 
ranged from 0.45-0.83. When the post-processing filter was applied, 
variance was reduced (range 0.52-0.62), but at the cost of reducing 
the average CRC (reduced from 0.65 to 0.61). The mean ‘true’ LSF 
(resulting from the used phantom activities) was 9.2% (range 8.01% 
to 10.24%). The mean measured LSF for the standard protocol was 
9.99% (±0.82) and the mean measured LSF for the facility protocol 
was 9.81% (±0.44). In both instances LSF was overestimated by 
approximately 10% for all centres. For the protocol where energy 
window-based scatter correction was applied the mean LSF was 
9.16 (±0.95). Conclusion: Standardised protocols had limited 
benefit in improving consistency of CRC and LSF between sites, 
but were able to increase the average CRC. Harmonization was 
maximised when a post-processing filter was utilised. 

OP-157
Radioembolization for HCC Patients with Personalized 
Yttrium-90 Dosimetry for Curative Intent (RAPY90D): an 
interim analysis
S. Kappadath, E. Henry, A. Mahvash;  
UT MD Anderson Cancer Center, Houston, 
TX, UNITED STATES OF AMERICA.

Aim/Introduction: To report interim analysis on a single-institution 
single-arm prospective clinical trial (NCT03896646) on 90Y-glass 
radioembolization for hepatocellular carcinoma (HCC) patients 
using patient-specific voxel-dosimetry treatment planning. The 
primary endpoint is the localized mRECIST objective response rate 
(ORR) at 6-month follow-up. The secondary objective is evaluation 
of concordance between planned and delivered absorbed doses. 
Materials and Methods: Eligibility criteria included all adult HCC 
patients eligible for 90Y-glass radioembolization with non-infiltrative 
tumors of maximum single dimension ≥3 cm. All patients 
underwent hepatic angiography with fan-beam CT (AngioCT), 
received 99mTc-MAA injections at all planned sites of treatment, 
and imaged with SPECT/CT. AngioCT and 99mTc-MAA SPECT/CT 
was used to determine the volume of the perfused territories and 
plan voxel dosimetry with tumor dose ≥200 Gy and normal liver 
dose ≤100 Gy. Radiographic tumor responses (localized mRECIST) 
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and overall toxicities (CTCAE 5.0) were determined 3- and 6-month 
follow-up. Post-treatment imaging was performed within 24 hours 
for delivered dose verification using both 90Y SPECT/CT (Siemens 
SymbiaT-16slice) and 90Y PET/CT (GE Discovery MI-5ring). The post-
therapy 90Y dose was the mean of 90Y-SPECT and 90Y-PET doses. 
Results: To date, 30 patients have received therapy and 20 patients 
have completed 6-month follow-up (27 tumors). The median 
(range) effective diameter of treated tumor (based on segmented 
tumor volumes) was 5.0 cm (2.9 to 10.6 cm). The median (range) 
post-therapy tumor dose was 326 Gy (177 to 828 Gy). At 3-month 
follow-up, the ORR was 67% (18/27) with 22% (6/27) lesions showing 
complete response (CR). Response rates improved at 6-month 
follow-up, where the ORR was 100% (27/27) with 52% (14/27) lesions 
showing CR. Dose concordance analysis has been performed for 
23 patients treated. Tumor and normal liver dose estimates were 
strongly correlated between post-therapy 90Y-SPECT and 90Y-PET 
(R2=0.96) with a mean (95% CI) difference of 3% (-27% to +21%). 
90Y-SPECT and 90Y-PET based doses were equivalent (within 20%) in 
87% of cases. Tumor and normal liver dose estimates were strongly 
correlated between pre-therapy 99mTc-MAA and post-therapy 90Y 
(R2=0.93) with a mean (95% CI) difference of 0.9% (-21% to +23%). 
Planned 99mTc-MAA and delivered 90Y doses were equivalent (within 
20%) in 96% of cases. Conclusion: The feasibility and clinical 
benefit of prospective, patient-specific, 99mTc-MAA-based voxel 
dosimetry treatment planning for 90Y-radioembilization has been 
demonstrated. Appropriate imaging and analysis techniques can 
provide high confidence in 99mTc-MAA-based dose predictions. 
Post-therapy dosimetry was effectively equivalent between 
90Y-SPECT and 90Y-PET modalities. 

OP-158
Evaluation of Lu-PSMA SPECT quantitation as a response 
biomarker within a prospective 177Lu-PSMA-617 and 
NOX66 combination trial (LuPIN)
L. Emmett1, S. Pathmanandavel1, M. Stockler2, M. Crumbaker1, S. 
Sharma1, M. Ayers1, R. Niman3, P. Wilson3, A. Martin2, A. Hickey1, A. 
Joshua1, A. Nguyen1;  
1St Vincent’s Hospital, Sydney, AUSTRALIA, 2University of Sydney, 
Sydney, AUSTRALIA, 3MIM, Chicago, IL, UNITED STATES OF AMERICA.

Aim/Introduction: 177LuPSMA-617 is an effective and novel 
treatment in metastatic castrate-resistant prostate cancer (mCRPC). 
Our ability to assess response rates and therefore efficacy may 
be improved using predictive tools. This study investigates the 
predictive value of serial 177Lu- PSMA SPECT imaging in monitoring 
treatment response. Materials and Methods: 56 men with 
progressive mCRPC previously treated with chemotherapy and 
novel androgen signaling inhibitor (ASI) enrolled in LuPIN trial 
receiving up to 6 doses of LuPSMA-617 and a radiation sensitizer 
(NOX66). 68Ga-PSMA-11 and 18FDG PET/CT were performed at study 
entry and exit, and a 177Lu-SPECT/CT (SPECT) was acquired 24hrs 
following each treatment. SPECT quantitative imaging analysis was 
undertaken at cycles 1 and 3 of treatment (C1 and C3). Results: 
32/56 men had analyzable serial 177Lu-SPECT/CT imaging following 
both C1 and C3 of treatment. In this group, median PSA-PFS was 
6.3 months (95%CI 5-10) and median OS 12.3 months (95%CI 12-
24). PSA 50% response rate was 63% (20/32). SPECT total tumour 
volume (TTV) was reduced in 68% (22/32, median -0.20L (-1.4 to 
-0.001) and increased in 31% (10/32, median 0.36 (0.1-1.4)). Any 
increase, and a 30% increase in SPECT TTV was associated with 
shorter PSA-PFS (HR 4.1 (95% CI 1.5-11.2), p 0.006, HR 3.282 (95% 

CI 1.258 - 8.561) p 0.02 respectively). Change in SPECT TTV was 
not associated with overall survival. Tumoral SUVmax was reduced 
in 91% (29/32) and SUVmean in 84% (27/32), with a change in 
neither associated with PSA-PFS or OS. PSA progression by C3 was 
significantly associated with shorter PSA-PFS (HR 26.5 (95%CI 5.4-
131). Conclusion: Increasing TTV on quantitative 177Lu-SPECT/CT 
predicts short progression free survival and may play a future role 
as an imaging response biomarker. 

OP-159
Safety and Effectiveness of Lutetium-177-Prostate-Specific 
Membrane Antigen (177Lu-PSMA) Therapy Used in Patients 
with Metastatic Castration-Resistant Prostate Cancer 
(mCRPC) Treated with Radium-223 (223Ra): The RALU Study
K. Rahbar1, M. Essler2, M. Eiber3, C. la Fougère4, V. Prasad5, W. P. 
Fendler6, P. Rassek1, E. Hasa3, H. Dittmann4, R. A. Bundschuh2, K. M. 
Pabst6, M. Kurtinecz7, A. Schmall8, F. Verholen8, O. Sartor9;  
1Department of Nuclear Medicine, University of Münster Medical 
Center, Münster, GERMANY, 2Department of Nuclear Medicine, 
University Hospital Bonn, Bonn, GERMANY, 3Department of 
Nuclear Medicine, Technical University of Munich, Munich, 
GERMANY, 4Department of Nuclear Medicine and Clinical 
Molecular Imaging, University Hospital Tübingen, Tübingen, 
GERMANY, 5Department of Nuclear Medicine, University of Ulm, 
Ulm, GERMANY, 6Department of Nuclear Medicine, German 
Cancer Consortium (DKTK) University Hospital Essen, Essen, 
GERMANY, 7Bayer HealthCare Pharmaceuticals, Whippany, 
NJ, UNITED STATES OF AMERICA, 8Bayer Consumer Care, 
Basel, SWITZERLAND, 9Tulane Cancer Center, Tulane Medical 
School, New Orleans, LA, UNITED STATES OF AMERICA.

Aim/Introduction: 223Ra and 177Lu-PSMA both prolong overall survival 
(OS) in patients with mCRPC. This analysis from the retrospective 
RALU cohort study examines safety and clinical effectiveness in 
patients treated with 223Ra who subsequently received 177Lu-PSMA. 
Materials and Methods: Data were retrospectively collected in 
German nuclear medicine centres from all patients who received 
223Ra followed by 177Lu-PSMA-617 or 177Lu-PSMA-I&T in routine 
clinical practice. Data were collected from 2021 to 2022. Results: 
This analysis included data from 133 patients who received 177Lu-
PSMA-617 (65%) or 177Lu-PSMA-I&T (35%) after 223Ra. Prior to 
treatment with 177Lu-PSMA, median age was 73. 62% of patients had 
Eastern Cooperative Oncology Group (ECOG) performance status of 
1 and 38% had ECOG 2. Median prostate-specific antigen (PSA) was 
285.5 ng/ml and median alkaline phosphatase (ALP) was 146.0 U/L. 
56% of patients received ≥4 life prolonging therapies before starting 
177Lu-PSMA: All patients received prior 223Ra, of which 71% received 
six 223Ra injections; other prior treatments were abiraterone (71%), 
enzalutamide (70%), docetaxel (74%) and cabazitaxel (23%). Prior 
to 177Lu-PSMA, all patients had bone metastases; 27% had visceral 
metastases. Overall, 73% of patients received 1-4 177Lu-PSMA cycles 
and 27% received ≥5 cycles. Any grade treatment-emergent adverse 
events (TEAEs) and serious TEAEs, measured from the start of 177Lu-
PSMA to the end of a 30-day follow-up period, occurred in 79% 
and 30% of patients, respectively. Overall, 10% of patients delayed 
or interrupted 177Lu-PSMA due to adverse events; proportions were 
similar in patients who received 177Lu-PSMA-617 (9%) or 177Lu-PSMA-
I&T (10%). Grade 3-4 haematologic laboratory abnormalities up to 90 
days post-177Lu-PSMA occurred in 30%, 13% and 2% of patients for 
anaemia, thrombocytopenia and neutropenia, respectively. When 
data were stratified by the type of 177Lu-PSMA received, anaemia, 
thrombocytopenia and neutropenia occurred in 35%, 15% and 
4% of patients who received 177Lu-PSMA-617 and 21%, 9% and 0% 
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of patients who received 177Lu-PSMA-I&T, respectively. No grade 5 
toxicities occurred. During 177Lu-PSMA treatment, PSA50 response 
occurred in 42% of patients and ALP30 response in 19% of patients. 
Median OS from the start of 177Lu-PSMA treatment was 13.2 months 
(95% CI, 10.5-15.6). Detailed safety and efficacy data according to 
PSMA carrier molecule will be presented at the meeting. Conclusion: 
In this real-world setting, the earlier incorporation of 223Ra in the 
treatment sequence with subsequent 177Lu-PSMA therapy was 
shown to be clinically feasible, with no impairment of 177Lu-PSMA 
safety and effectiveness in heavily pretreated patients with mCRPC. 

OP-160
PSMA and FDG PET as Predictive and Prognostic 
Biomarkers in Men with Metastatic, Castration-Resistant 
Prostate Cancer (mCRPC): an Analysis of the Randomised, 
Phase 2 Trial of [177Lu]Lu-PSMA-617 Versus Cabazitaxel 
(TheraP, ANZUP 1603)
J. Buteau1, A. Martin2, L. Emmett3, A. Iravani4, S. Sandhu1, A. M. 
Joshua3, R. J. Francis5, A. Y. Zhang2, A. M. Scott6, S. Lee6, A. Azad1, M. 
McJannett7, M. R. Stockler8, S. Williams1, I. D. Davis9, M. S. Hofman1;  
1Peter MacCallum Cancer Centre, Melbourne, AUSTRALIA, 
2NHMRC Clinical Trials Centre, Sydney, AUSTRALIA, 3St-Vincent’s 
Hospital, Sydney, AUSTRALIA, 4Washington University, St. Louis, 
MO, UNITED STATES OF AMERICA, 5Sir Charles Gairdner Hospital, 
Perth, AUSTRALIA, 6Austin Health, Melbourne, AUSTRALIA, 
7ANZUP, Sydney, AUSTRALIA, 8NHMRC CTC, Sydney, AUSTRALIA, 
9Monash University and Eastern Health, Melbourne, AUSTRALIA.

Aim/Introduction: The TheraP trial demonstrated that [177Lu]Lu-
PSMA-617 improved PSA-response rate ≥50% reduction from 
baseline (PSA50-RR), PSA-progression-free survival (PSA-PFS), and 
radiographic PFS (rPFS) compared with cabazitaxel in mCRPC 
progressing after docetaxel. Study inclusion required high PSMA 
uptake (SUVmax ≥20) and no lesions that were FDG positive and 
PSMA negative. We report on [68Ga]Ga-PSMA-11 PET (PSMA PET) and 
2-[18F]fluoro-2-deoxy-D-glucose PET (FDG PET) as predictive and 
prognostic biomarkers. Materials and Methods: We prospectively 
analysed quantitative parameters in centrally collected PSMA PET 
and FDG PET in 200 eligible men. SUVmean ≥10 on PSMA PET 
was evaluated as a predictive biomarker for response to [177Lu]Lu-
PSMA-617 vs. cabazitaxel. Metabolic tumour volume (MTV) ≥200mL 
on FDG PET was tested as a prognostic biomarker accounting for 
the randomly assigned treatment. Primary outcomes were defined 
as PSA50-RR, analysed using logistic regression. A sensitivity analysis 
divided patients into quartiles (Q1 to Q4) for PSMA PET SUVmean 
and FDG PET MTV. Results: Very high PSMA uptake (SUVmean ≥10) 
was seen in 35/99 (35%) assigned [177Lu]Lu-PSMA-617 and 30/101 
(30%) assigned cabazitaxel. Odds of response to [177Lu]Lu-PSMA-617 
vs. cabazitaxel were significantly higher for men with SUVmean ≥10 
(OR 12.2, 95%CI 3.4-58.8 vs. 2.2, 95%CI 1.1-4.5; p=0.03). In men with 
SUVmean ≥10, the PSA50-RR for [177Lu]Lu-PSMA-617 vs. cabazitaxel 
were 32/35 (91%) vs. 14/30 (47%). In men with SUVmean <10, the 
PSA50-RR were 33/64 (52%) vs. 23/71 (32%). PSA50-RR differed 
significantly (p=0.0028) from Q1 to Q4 in men treated with [177Lu]
Lu-PSMA-617 (29%, 62%, 77%, 89%) vs. cabazitaxel (43%, 15%, 37%, 
48%). The odds of response to [177Lu]Lu-PSMA-617 vs. cabazitaxel 
remained significantly higher for Q2-Q4 (p=0.002-0.005). For Q1 
(SUVmean <6.9), the response was not significantly different 
between treatment arms (OR 0.53 95%CI 0.15-1.74; p = 0.3). High-
volume disease on FDG PET (MTV ≥200mL) was seen in 30/99 
(30%) assigned [177Lu]Lu-PSMA-617 and 30/101 (30%) assigned 

cabazitaxel. The PSA50-RR for randomised groups combined 
for FDG MTV ≥200mL vs. <200mL were 23/60 (38%) vs. 79/140 
(56%). After accounting for treatment, the odds of a PSA50-RR was 
lower among men with MTV ≥200mL (OR 0.44; p=0.01). PSA50-
RR in both treatment groups combined decreased from Q1 to Q4 
(65%, 51%, 48%, 40%; p=0.05). Conclusion: In men with mCRPC, 
PSMA PET SUVmean ≥10 was predictive of a higher likelihood of 
favourable response to [177Lu]Lu-PSMA-617 than cabazitaxel, whilst 
high volume of disease on FDG PET was associated with a lower 
probability of PSA50-RR regardless of randomly assigned treatment. 
ClinicalTrials.gov Identifier: NCT03392428. 

OP-161
Health-related quality of life (HRQoL), pain and safety 
outcomes in the phase 3 VISION study of 177Lu-PSMA-617 
in patients with metastatic castration-resistant prostate 
cancer
K. Herrmann1, B. J. Krause2, K. Rahbar3, K. N. Chi4, M. J. Morris5, 
O. Sartor6, S. T. Tagawa7, A. T. Kendi8, N. Vogelzang9, J. Calais10, J. 
Nagarajah11, X. X. Wei12, V. Koshkin13, J. Beauregard14, B. Chang15, 
M. DeSilvio16, R. A. Messmann17, J. de Bono18, K. Fizazi19;  
1Universitätsklinikum Essen, Essen, GERMANY, 2Rostock University 
Medical Center, Rostock, GERMANY, 3University Hospital Munster, 
Munster, GERMANY, 4British Columbia Cancer Agency, Vancouver 
Centre, BC, CANADA, 5Memorial Sloan Kettering Cancer Centre, 
New York, NY, UNITED STATES OF AMERICA, 6Tulane Medical 
School, New Orleans, LA, UNITED STATES OF AMERICA, 7Weill 
Cornell Medicine, New York, NY, UNITED STATES OF AMERICA, 
8Mayo Clinic, Rochester, MN, UNITED STATES OF AMERICA, 
9Comprehensive Cancer Centers, Las Vegas, NV, UNITED STATES 
OF AMERICA, 10University of California, Los Angeles, CA, UNITED 
STATES OF AMERICA, 11Radboud University Medical Center, 
Nijmegan, NETHERLANDS, 12Dana-Farber Cancer Institute, 
Boston, MA, UNITED STATES OF AMERICA, 13University of 
California San Francisco, Helen Diller Family Comprehensive 
Cancer Center, San Francisco, CA, UNITED STATES OF AMERICA, 
14CHU de Québec-Université Laval, Québec, QC, CANADA, 
15Radiation Oncology Associates, Parkview Hospital, Fort Wayne, 
IN, UNITED STATES OF AMERICA, 16Novartis Pharmaceuticals 
Corporation, East Hanover, NJ, UNITED STATES OF AMERICA, 
17Novartis Pharmaceuticals Corporation, Eas, NJ, UNITED 
STATES OF AMERICA, 18The Institute of Cancer Research and 
Royal Marsden Hospital, London, UNITED KINGDOM, 19Gustav 
Roussy Institute, University of Paris-Saclay, Villejuif, FRANCE.

Aim/Introduction: In the phase 3 VISION study, [177Lu]Lu-PSMA-617 
(177Lu vipivotide tetraxetan) plus protocol-permitted standard of 
care (SoC) prolonged radiographic progression-free survival (rPFS: 
HR, 0.40; 99.2% CI: 0.29, 0.57), overall survival (OS: 0.62; 95% CI: 0.52, 
0.74) and time to first symptomatic skeletal event (SSE: 0.50; 95% 
CI: 0.40, 0.62) versus SoC (all p < 0.001). Materials and Methods: 
VISION was a study of 177Lu-PSMA-617 in adults with PSMA-positive 
metastatic castration-resistant prostate cancer (mCRPC) previously 
treated with ≥ 1 androgen receptor pathway inhibitor and 1-2 
taxane regimens. Patients were randomized 2:1 to 177Lu-PSMA-617 
(7.4 GBq every 6 weeks, ≤ 6 cycles) plus SoC or SoC alone. rPFS 
and OS were alternate primary endpoints; time to SSE was a key 
secondary endpoint. Other secondary endpoints included safety 
and patient-reported HRQoL (Functional Assessment of Cancer 
Therapy - Prostate [FACT-P]; time to the first occurrence from 
baseline defined as ≥ 10-point decrease in FACT-P total) and pain 
(Brief Pain Inventory - Short Form [BPI-SF]; time to first occurrence 
from baseline defined as ≥ 30% or ≥ 2-point increase in BPI-SF 
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pain intensity, worst pain intensity or pain interference). Pre-
specified analyses included time to the first occurrence of HRQoL/
pain worsening, disease progression or death. Ad hoc analyses 
included time to worsening only (non-inferential). Results: HRQoL 
was assessed in the pre-specified rPFS analysis set comprising 581 
of the 831 randomized patients (177Lu-PSMA-617 arm, n = 385; 
control arm, n = 196). HRQoL and pain time-to-worsening analyses 
favoured the 177Lu-PSMA-617 arm. Time to the first occurrence from 
baseline was: total FACT-P, HR, 0.46 (95% CI: 0.35, 0.61); pain-related 
subscale, 0.55 (0.42, 0.71); prostate cancer subscale, 0.59 (0.46, 0.76); 
and BPI-SF pain, 0.45 (0.33, 0.60); worst pain intensity, 0.49 (0.37, 
0.65); pain interference, 0.60 (0.45, 0.80) (p < 0.001 for all, nominal; 
non-inferential analysis). There was a higher incidence of grade ≥ 
3 adverse events versus SoC alone. Time to first SSE or death was 
delayed in subgroups with (HR, 0.49; 95% CI: 0.36, 0.68) and without 
(HR, 0.50; 95% CI: 0.37, 0.68) concurrent use of bone-targeted 
therapy. Spinal cord compression was reported in 5 (1.3%) and 11 
(5.6%) patients with and without 177Lu-PSMA-617, respectively. No 
new or unexpected safety concerns were noted, including changes 
in creatinine clearance. Conclusion: 177Lu-PSMA-617 plus SoC was 
well tolerated and delayed HRQoL pain worsening and time to first 
SSE or death versus SoC alone in patients with advanced mCRPC. 
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OP-162
Ultrasonographic Correlates of Scintigrapy in Endocrine 
Imaging
S. Ilgan; 
Güven Hospital, Department of Nuclear Medicine, Ankara, TÜRKIYE.

OP-163
Tricky Cases and Pitfalls in Parathyroid Imaging
D. Deandreis; 
Nuclear Medicine Division, Department of 
Medical Sciences, University of Turin, AOU Città 
della Salute e della Scienza, Turin, ITALY.

OP-164
Pitfalls in Radioiodine Imaging
B. de Keizer; 
University Medical Center Utrecht, Department of Nuclear 
Medicine and Radiology, Utrecht, NTERHERLANDS.
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OP-165
Pharmacological upregulation of monoamine transporters 
by histone deacetylase inhibitors improves 123I-mIBG 
imaging of neuroendocrine tumors: a preclinical proof-of-
concept study
R. Mansi1, J. Grand-Guillaume2, S. Zanger1, P. J. Eugster2, E. 
Grouzmann2, M. Fani1, K. A. Abid2;  
1University Hospital Basel, Basel, SWITZERLAND, 2Lausanne 
University Hospital, Lausanne, SWITZERLAND.

Aim/Introduction: Neuroblastoma (NB) and Pheochromocytoma/
Paraganglioma (PHEO/PGL) are neuroendocrine tumors 
characterized by an increased production of catecholamines. 
Imaging of these neoplasms is performed by scintigraphy with 
123I-meta-iodobenzylguanidine (mIBG), taken up by tumoral 
cells through monoamine transporters. In the present study we 
identified the monoamine transporters involved on mIBG uptake 
and the histone deacetylase inhibitors (HDACi) able to enhance their 
expression. The advantageous effect of the HDACi on the tumor 
uptake of 123I-mIBG was confirmed in vivo in xenografted mice. 
Materials and Methods: The expression levels of norepinephrine 
(NET) and dopamine (DAT) transporters in neuroblastoma (IGR-
NB8, SK-N-Be2C, LAN-1) and pheochromocytoma (PC-12) cell 
lines were determined. The effect of several histone deacetylase 
inhibitors (HDACi) on the uptake of mIBG was studied treating the 
cells with the inhibitors for 48h at 37°C and then, the cytoplasmic 
concentration of mIBG was quantified. The effect of the selected 
HDACi (herein Inhibitor-X) on the distribution of 123I-mIBG in vivo was 
evaluated in IGR-NB8 xenografts after treatment with the Inhibitor-X 
(5 mg/Kg for 5 days), compared to untreated (vehicle) xenografts. 
Two days after, 123I-mIBG was injected intravenously, SPECT/CT 
imaging (13-17 MBq) and biodistribution (2-4 MBq) studies were 
performed at 4h and 24h post injection (p.i.). Results: The screening 
of different HDACi identified the Inhibitor-X with the highest impact 
on mIBG internalization (2.9-fold in IGR-NB8 cells), compared to 
the untreated cells, without causing any toxic effect. This increase 
was confirmed in all other cell lines. In addition, treatment of IGR-
NB8 cells with Inhibitor-X in vitro resulted in significantly higher 
level of NET and DAT transporters expression. In vivo, SPECT/
CT images verified the enhanced 123I-mIBG tumor uptake in IGR-
NB8-xenografted mice treated with Inhibitor-X, compared to the 
untreated mice. Quantitative biodistribution showed an increase 
of the 123I-mIBG tumor uptake by 2.3- and 1.9-fold at 4h and 24h 
p.i., respectively, compared to the untreated group. 123I-mIBG 
accumulated in the gallbladder and intestine at 4h p.i., while at 
24h p.i. there was a complete background clearance, except for the 
adrenals and the tumor, leading to a significant improvement of the 
tumor-to-background contrast. Conclusion: Among a large panel 
of HDACi inhibitors, inhibitor-X was identified to enhance in vitro 
the internalization of 123I-mIBG through NET and DAT upregulation 
and in vivo the tumor uptake of 123I-mIBG in IGR-NB8 xenografts. 
This study demonstrated that pharmacological upregulation of 
monoamine transporters leads to improved 123I-mIBG imaging and 
holds promises for improving efficacy of 131I-mIBG therapy. 
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OP-166
Modulating the Epigenetic Machinery for Increased SSTR2 
Expression in Small-Cell Lung Cancer Cells
M. J. Klomp, L. J. Hofland, L. van den Brink, P. M. van Koetsveld, M. 
de Jong, S. U. Dalm;  
Erasmus MC, Rotterdam, NETHERLANDS.

Aim/Introduction: Peptide receptor radionuclide therapy for 
neuroendocrine tumor (NET) patients is effective, however, 
complete responses are rare. To improve treatment outcome, we 
aim to enhance somatostatin type-2 receptor (SSTR2) expression 
using histone deacetylase inhibitors (HDACis). Our previous studies 
using the HDACi valproic acid showed promising results in vitro, 
however, in vivo studies did not demonstrate increased SSTR2-
mediated [177Lu]Lu-DOTATATE uptake. Therefore we investigated 
the potential of other HDACis, targeting different HDAC enzyme 
classes and/or having longer half-lives in vivo, in high SSTR2-
expressing small-cell lung cancer (SCLC) cells. In addition, we 
compared the results to that obtained in low SSTR2-expressing 
NET cells. Materials and Methods: Human SCLC cells (NCI-H69) 
were treated with HDACis targeting different enzyme classes, 
i.e. entinostat (class-I), CI994 (class-I), mocetinostat (class-I/IV), 
panobinostat (class-I/IIa/IIb) and LMK-235 (class-IIa/IIb). Cells were 
treated with vehicle or HDACis up to four days. Multiple time points 
after treatment, [111In]In-DOTATATE uptake was determined by 
incubating cells with 1 nM of the radiotracer, +/- 1 µM DOTATATE to 
determine specificity. The results were compared to that obtained 
in the low SSTR2-expressing human pancreatic NET cells (BON-1). 
Results: All HDACis increased the uptake of [111In]In-DOTATATE in 
NCI-H69 cells, i.e. ranging from 1.5-fold to 2.0-fold after a one day 
treatment with the minimum and maximum effects observed 
after entinostat and LMK235 treatment, respectively. Furthermore, 
the level of radiotracer uptake increased with treatment duration. 
Minor differences were observed in NCI-H69 cells between the 
tested HDACis targeting different classes of enzymes. In contrast, 
HDACis targeting class-I enzymes induced SSTR2 upregulation the 
strongest in BON-1 cells. Additionally, despite differences in HDACi 
treatment duration, the effect of HDAC inhibition is higher in low 
SSTR2-expressing cells ranging from a 1.6 to 5.6 times stronger 
effect in BON-1 versus NCI-H69 cells, with the biggest difference 
observed after entinostat treatment. Conclusion: All studied 
HDACis increased [111In]In-DOTATATE uptake even in high SSTR2-
expressing NCI-H69 cells. The observed differences between BON-
1 and NCI-H69 cells suggest that the SSTR2 baseline expression 
levels might influence the level of target upregulation after HDACi 
treatment. Studies to gain more insights into the involvement of 
different HDAC classes are currently ongoing. Moreover, in vivo 
studies to investigate the effect of HDACis in NCI-H69 tumor-
bearing mice are currently taking place.

OP-167
S-phase enrichment by hydroxyurea treatment enhances 
[177Lu]Lu-DOTA-TATE uptake in vitro
J. Cheng, L. Livieratos, S. Terry;  
King’s College London, London, UNITED KINGDOM.

Aim/Introduction: Radiobiology and its applications for cancer 
therapy are standard practice and have enabled many effective 
treatments for cancer patients receiving X-ray radiotherapy. 
However, the same cannot be said for those receiving injectable 
molecular radionuclide therapies, even at the basic level. The aim 

was to investigate whether S-phase enrichment in the cell cycle 
of in vitro cell cultures affects [177Lu]Lu-DOTA-TATE uptake for 
potential combination therapy strategies. Materials and Methods: 
S-phase enrichment in asynchronously growing wildtype (U2OS)/
transfected (U2OS+SSTR2A) human bone osteosarcoma cells was 
achieved by treatment with 2 mM HU for 17 hours 37oC/5% CO2. 
After treatment, excess hydroxyurea was removed and cells were 
allowed to recover for 4 hours. Cells were then either harvested, 
for SSTR2A expression/cell cycle distribution assessment by flow 
cytometry, or further incubated with 25 nM [177Lu]Lu-DOTA-TATE 
for 4 hours at 37oC/5% CO2 to determine radiopharmaceutical 
uptake. Results: Wildtype U2OS cells showed minimal fluorescence 
when stained for SSTR2A, regardless of treatment. In contrast, 
HU treatment induced a 1.6-fold increase in SSTR2A expression 
in U2OS+SSTR2A cells compared to controls. The S-phase was 
enriched to > 80% in both wildtype and transfected cell lines 4 hours 
post HU treatment (representative values - U2OS+SSTR2A control: 
45.7 ± 2.9% G1, 35.7 ± 3.7% S, 18.5 ± 0.7% G2/M, U2OS+SSTR2A HU: 
12.7 ± 2.0% G1, 83.8 ± 2.1% S, 3.5 ± 0.8% G2/M). [177Lu]Lu-DOTA-TATE 
uptake (mean ± SD Bq/cell) was higher in U2OS+SSTR2A (0.117 ± 
0.023) than in U2OS (0.005 ± 0.003), showing receptor specificity. 
Uptake was also further increased 1.6-fold in U2OS+SSTR2A cells 
after HU treatment (untreated vs HU Bq/cell; 0.117 ± 0.023 vs 0.189 
± 0.042, p = 0.0001). Conclusion: Enrichment of cells in S-phase 
enhanced [177Lu]Lu-DOTA-TATE uptake within U2OS+SSTR2A cells. 
There is potential to combine clinical molecular radionuclide 
therapies, such as [177Lu]Lu-DOTA-TATE , with commonplace 
chemotherapies that target aspects of the cell cycle to improve 
therapeutic outcomes. References: [1] Terry SYA, Nonnekens J, 
Aerts A, Baatout S, de Jong M, Cornelissen B, et al. Call to arms: need 
for radiobiology in molecular radionuclide therapy. Eur J Nucl Med 
Mol Imaging 2019;46:1588-90. [2] O’Neill E, Kersemans V, Allen PD, 
Terry SYA, Torres JB, Mosley M, et al. Imaging DNA Damage Repair 
In Vivo After 177Lu-DOTATATE Therapy. J Nucl Med 2020;61:743-50. 
[3] Nonnekens J, van Kranenburg M, Beerens CEMT, Suker M, Doukas 
M, van Eijck CHJ, et al. Potentiation of peptide receptor radionuclide 
therapy by the PARP inhibitor olaparib. Theranostics 2016;6:1821-32.

OP-168
Doxorubicin pre-treatment alters radiosensitivity and 
GRPR radiotracer uptake of breast cancers cells
T. S.T. Damiana, L. W. de Kreij-de Bruin, S. U. Dalm;  
Department of Radiology & Nuclear Medicine, Erasmus 
Medical Center, Rotterdam, NETHERLANDS.

Aim/Introduction: Targeted radionuclide therapy (TRT), using 
radiolabelled tracers to target molecules overexpressed on cancer 
cells, is a promising modality for cancer treatment. The gastrin-
releasing peptide receptor (GRPR) is overexpressed in several 
cancers, including breast cancer (BC), making it an interesting 
target for TRT. Several GRPR radiotracers have been developed and 
studied with promising results. The efficacy of TRT depends on 
several factors, including radiosensitivity and the target expression 
level of the cancer cells. Previous studies have demonstrated that 
chemotherapy can alter cancer cells, including their radiosensitivity 
and gene expression, potentially also the expression of the target. 
Thus, prior anti-cancer treatments might influence the success 
of TRT. Therefore, this study aims to investigate the effect of two 
commonly used chemotherapies, doxorubicin (DOX) and docetaxel 
(DOC), on radiosensitivity and GRPR radiotracer uptake of BC 
cells. Materials and Methods: The human oestrogen receptor-



Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751  S58

positive BC cell line T47D was pre-treated with DOX and DOC for 
three days. Subsequently, fresh culture medium was added for 24 
hours, after which cells were seeded into well plates. To determine 
radiosensitivity, seeded cells were exposed to multiple doses (0 
-14 Gy) of external beam radiation therapy (EBRT), and after five 
days the cell density was determined using the sulforhodamine B 
assay. To determine GRPR radiotracer uptake, cells were incubated 
for 1 hour with (10-9 M) [177-Lu]Lu-NeoB (+/- 10-6 M unlabelled 
NeoB). Chemotherapy-naïve cells were taken along in both assays, 
and results of untreated and pre-treated cells were compared. 
Results: T47D cells pre-treated with DOX were less sensitive to 
EBRT compared to untreated cells. Control cells showed a dose-
dependent decrease in cell density after EBRT up to 40%, while 
cells pre-treated with DOX did not show any response to EBRT. 
Furthermore, pre-treatment with DOX led to an increase in specific 
GRPR radiotracer uptake (9.9% vs 15.9% added dose for untreated 
and pre-treated cells, respectively). DOC had no significant effect 
on radiosensitivity and GRPR radiotracer uptake. Conclusion: Pre-
treatment with DOX led to a decrease in radiosensitivity and an 
increase in GRPR radiotracer uptake in T47D BC cells. Studies are 
ongoing to determine how T47D cells respond to radionuclide 
therapy after DOX treatment, and in vivo studies are planned to 
determine if chemotherapy treatment influences biodistribution 
and pharmacokinetics. In the future, the findings of these studies 
might give direction to the position of GRPR-targeted radionuclide 
therapy in relation to other anti-cancer treatments. 

OP-169
High-throughput screens identify DNA-PKcs inhibition 
as radiosensitization strategy for peptide receptor 
radionuclide therapy in vitro and in vivo
T. Reuvers, D. Stuurman, C. De Ridder, J. Nonnekens;  
Erasmus Medical Center, Rotterdam, NETHERLANDS.

Aim/Introduction: Peptide receptor radionuclide therapy (PRRT), 
using [177Lu]Lu-DOTA-[Tyr]-octreotate, is a potential treatment for 
patients with somatostatin receptor subtype 2 (SSTR2)-positive 
neuroendocrine tumors (NETs). Although part of the patients 
benefits from PRRT, unfortunately, complete responses are rare and 
dose-limiting toxicity has been reported. Additionally, development 
of improvement strategies is hampered by limited knowledge on 
therapy-specific cellular effects. On a cellular level, radiation emitted 
by lutetium-177 induces DNA damage, which can be repaired by cells 
employing a comprehensive network of proteins, collectively called 
the DNA damage response (DDR). Targeting the DDR is therefore an 
attractive strategy to potentiate PRRT. Here, we identified targets 
for synergistic combination strategies in an unbiased manner and 
perform validation studies in cells and xenografted mice. Materials 
and Methods: We conducted chemical high-throughput screens 
with small molecule compounds targeted at the DDR on multiple 
SSTR2-expressing cell lines. The top hit with synergistic potential in 
our screens was validated further in vitro using viability, apoptosis 
and cell cycle assays and DNA damage analysis using plate reader 
assays, flow cytometry and confocal microscopy. Furthermore, 
in vivo efficacy was determined using two xenograft models in 
mice. Blood cell counts and creatinine measurements were used 
to assess bone marrow and kidney toxicity, respectively. Results: 
The high-throughput screens yielded multiple different hit classes, 
with inhibitors of DNA-PKcs, a central protein in DNA double-strand 
break repair, as top hit. Using the selective DNA-PKcs inhibitor 

AZD7648, we show a 4-8-fold sensitization to PRRT in vitro in 
different cell lines. In contrast, monotherapy toxicity was kept to 
a minimum. Compared to monotherapy controls, combination 
therapy increased cell cycle arrest 2-3-fold and cell death up to 
20-fold. Assessment of DNA damage showed a significant increase 
in 53BP1 foci, indicating a severe defect in PRRT-induced double-
strand break repair. In vivo, combined treatment with AZD7648 
led to a significantly enhanced response to a non-curative dose 
of PRRT in mice bearing BON1-SSTR2 tumors with a favorable 
toxicity profile. In contrast, AZD7648 alone did not significantly 
affect tumor growth. Validation in a second xenografted model 
is ongoing. Conclusion: DNA-PKcs inhibition is an effective 
radiosensitizing strategy for PRRT in neuroendocrine tumors in vitro 
and in vivo, significantly enhancing the response to radiation. The 
data presented here suggest that combining PRRT and DNA-PKcs 
inhibitors might be an attractive strategy to potentiate the anti-
cancer effects of PRRT in NET patients. 

OP-170
Preclinical evaluation of targeted radionuclide therapy 
combined with immune checkpoint inhibition
S. Kleinendorst1, M. Konijnenberg1, R. Merkx1, K. Twumasi-
Boateng2, P. Chandler2, M. Wheatcroft2, E. Oosterwijk1, S. Heskamp1;  
1RadboudUMC, Nijmegen, NETHERLANDS, 2Telix 
Pharmaceuticals Ltd., Melbourne, AUSTRALIA.

Aim/Introduction: Immune checkpoint inhibition (ICI) has 
substantially changed cancer treatment, but (long-lasting) responses 
remain absent in the majority of patients. Critical determinants 
for successful ICI treatment are high tumour mutational burden 
and pre-existing tumour infiltrating lymphocytes (TIL). Ionizing 
radiation can trigger inflammatory signaling that increases TIL 
and can give rise to mutations that can be recognized by T-cells. 
We are employing mouse models to evaluate therapeutic action 
of targeted radionuclide therapy (TRT) and combined TRT+ICI 
therapy. Materials and Methods: CT26 and Renca cells, transfected 
with human CAIX, were injected subcutaneously in the flank of 
Balb/C mice. When tumour volume reached 50-100 mm3, mice 
received lutetium-177-labeled CAIX-specific antibody 177Lu-hG250 
(intravenously) followed by ex vivo biodistribution study 24h p.i. 
Additionally, in Renca-CAIX tumour-bearing mice, tumour growth 
inhibition and survival were determined upon injection of (1) 12, 
18, or 24 MBq 177Lu-hG250 monotherapy, (2) ICI consisting of anti-
PD-1 Ab (200 µg) + anti-CTLA-4 Ab (200 µg), (3) a combination of 18 
MBq 177Lu-hG250 and ICI, (4) vehicle. Tumour growth curves were 
quantified using area under the curve (AUC) corrected for animal 
lifetime. Mice that had complete regressions were re-challenged 
with tumour cells. Results: Tumour uptake of 177Lu-hG250 was 
17±2% and 32±9% ID/g in CT26-CAIX and Renca-CAIX, respectively. 
IHC confirmed CAIX expression in both tumours. Furthermore, 
Renca-CAIX tumours showed high expression of PD-L1 and few 
CD8+ TIL. CT26-CAIX also had prominent, but heterogeneous PD-
L1 expression while tumours were heavily infiltrated by CD8+ TIL. 
Compared to non-treated animals (AUC=449±204 mm3/day), 18 
and 24 MBq 177Lu-hG250 monotherapy and TRT+ICI combination 
therapy significantly inhibited Renca-CAIX tumour growth 
(AUC=202±201 mm3/day, p<0.001, AUC=95±78 mm3/day, p<0.0001 
and AUC=66±64 mm3/day, p<0.0001 respectively). Additionally, 
these treatments significantly prolonged survival compared to 
non-treated animals (p<0.01, p<0.001, and p<0.005 respectively). 
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Complete tumour regression was observed in 50%, 40%, and 
57% of the mice, respectively. Re-challenge of these animals with 
tumour cells resulted in 100% rejection of Renca-CAIX in all groups. 
In the TRT+ICI combination therapy group, 100% of parental Renca 
tumours were also rejected, whereas 40% and 75% were rejected in 
18 and 24 MBq TRT monotherapy groups, respectively. Conclusion: 
TRT with 177Lu-hG250 as well as its combination with ICI was 
therapeutically efficacious. Tumour re-challenge experiments 
suggest the induction of tumour-specific T cell responses following 
TRT. Ongoing experiments are aimed at transcriptional profiling of 
immunological TME changes following 177Lu-hG250 administration, 
and evaluating the efficacy of combination therapy with lower 
doses of TRT. 

OP-171
Potential Combination Therapy with 177Lu-DOTA-M5A 
Anti-Carcinoembryonic Antigen Humanized Antibody and 
HSP90 Inhibition for Colorectal Cancer
T. Mohajer Shojai1, P. Jha2, A. Boström3, F. Y. Frejd1, P. J. Yazaki4, M. 
Nestor1;  
1Uppsala University, Uppsala, SWEDEN, 2University 
of Texas Southwestern Medical Centre, Dallas, TX, 
UNITED STATES OF AMERICA, 3Ridgeview Instruments 
AB, Uppsala, SWEDEN, 4Beckman Research Institute, 
Durate, CA, UNITED STATES OF AMERICA.

Aim/Introduction: In the present study, a 177Lu-radiolabeled anti-
CEA hT84.66-M5A mAb (M5A) conjugate was developed and the 
potential therapeutic effects of 177Lu-DOTA-M5A and/or HSP90 
inhibitor onalespib were investigated in vitro and in vivo. Materials 
and Methods: The 177Lu radiolabeling of M5A was first optimized 
and characterized. Binding specificity and affinity of the conjugate 
were then evaluated in a panel of gastrointestinal cancer cell 
lines. The effects on spheroid growth and cell viability, as well as 
molecular effects from treatments, were then assessed in several 
three-dimensional (3D) multicellular colorectal cancer spheroid 
models. Finally, CEA expression was evaluated in three tumor 
xenograft models, followed by assessment of radiolabeled M5A and/
or onalespib in HT55 xenografts on biodistribution and therapeutic 
effects. Results: Stable and reproducible radiolabeling was obtained, 
with labeling yields above 92%, and stability was retained at least 48 
h post-radiolabeling. Antigen-specific binding of the radiolabeled 
conjugate was demonstrated in vitro on all CEA-positive cell lines. 
Dose-dependent therapeutic effects of both 177Lu-DOTA-M5A and 
onalespib were demonstrated in the spheroid models. Moreover, 
effects were potentiated in several dose combinations, where 
spheroid sizes and viabilities were significantly decreased compared 
to the corresponding monotherapies. For example, the combination 
treatment with 350 nM onalespib and 20 kBq 177Lu-DOTA-M5A 
resulted in 2.5 times smaller spheroids at the experimental endpoint 
than the corresponding monotherapy in the SNU1544 spheroid 
model. Synergistic effects were demonstrated in several effective 
combinations. Molecular assessments validated the therapeutic 
response and displayed increased apoptosis in several combination 
treatments. In vivo studies on HT55 xenografts validated high CEA 
tumor expression, and assessment of radiolabeled M5A and onalespib 
validated high tumor uptake and therapeutic effects of treatment. 
Conclusion: In conclusion, the combination therapy of anti-CEA 
177Lu-DOTA-M5A and onalespib showed enhanced therapeutic 
effects over the individual monotherapies for the potential treatment 
of colorectal cancer. Further in vitro and in vivo studies are warranted 
to confirm the current study findings. 

OP-172
Disturbing the redox balance as a new radiosensitizing 
strategy for Peptide Receptor Radionuclide Therapy with 
177Lu-DOTATATE
W. Delbart, G. Marin, B. Stamatopoulos, G. E. Ghanem, P. Flamen, 
Z. Wimana;  
Institut Jules Bordet, Brussels, BELGIUM.

Aim/Introduction: The biological effects of 177Lu-DOTATATE, 
targeting somatostatin receptors (SSTR) and characterized by low 
LET radiation, rely mostly on indirect effects via reactive oxygen 
species (ROS) production. Hence oxidative damage to DNA and 
other macromolecules occurs if ROS can exceed the cell antioxidant 
defenses. Based on our previous encouraging in vitro results, we 
have evaluated in vivo the radiosensitizing potential of decreasing 
the antioxidant defenses in combination with 177Lu-DOTATATE, 
using buthionine sulfoximine (BSO), an inhibitor of glutathione 
(GSH) synthesis. Materials and Methods: A SSTR positive multiple 
myeloma xenograft mouse model received 10 mM BSO via drinking 
water for 3 weeks, starting the day before a single intravenous 
injection of 30 MBq 177Lu-DOTATATE. GSH was assessed in tumor, liver 
and kidneys using a commercial kit. Safety assessments comprised 
ex vivo biodistribution of 177Lu-DOTATATE and the combination 
(24h, 72h and 168h post-injection (PI)) as well as bone marrow 
(BM) toxicity (apoptosis). Efficacy was assessed by measuring tumor 
volume (caliper) and metabolic activity (18F-FDG µPET/CT). Results: 
Tumor GSH levels were efficiently depleted by a 48h BSO exposure 
(-79 ± 7%, p<0.001). Liver (-25 ± 5%, p=0.03) and kidneys (-49 ± 
17%, p=0.01) had lower GSH levels as well. However, kidneys GSH 
normalized to baseline levels within 8 days. Regarding BM toxicity 
(4-5 weeks PI), the percentage of apoptotic cells in the BM was 
not increased in the BSO combination group compared to 177Lu-
DOTATATE alone or the control group. Furthermore, BSO did not 
influence 177Lu-DOTATATE organ distribution. In terms of efficacy, 
tumor growth slowed down with an increased doubling time 
induced by 177Lu-DOTATATE alone (18.5 days) and further enhanced 
in combination with BSO (23 days) compared to the control (13 
days) or BSO alone (13.5 days). In addition, a significant decrease 
in the post-treatment 18F-FDG SUVmean compared to baseline 
was observed in the combination group (%ΔSUVmean -15 ± 3%, 
p=0.007), whereas non-significant in the 3 other groups (control 
-7 ± 7%; BSO -9 ± 4%; 177Lu-DOTATATE -13 ± 7%). Conclusion: Our 
results showed that disturbing the cell redox balance using a 
GSH synthesis inhibitor had a radiosensitizing effect in vivo when 
given in combination with 177Lu-DOTATATE. This combination did 
not result in disturbed organ distribution or toxicity. Targeting the 
antioxidant defense system opens new safe treatment combination 
opportunities with 177Lu-DOTATATE. 

OP-173
Potentiation of TRT using gadolinium based nanoparticles 
is driven by lysosomal mediated cell disruption
C. Diaz Garcia-Prada1, L. Carmès2,3, F. Lux3, O. Tillement3, S. du 
Manoir1, J. Constanzo1, J. Pouget1;  
1IRCM, Inserm U1194, Montpellier, FRANCE, 2NH TherAguix, Lyon, 
FRANCE, 3Université Claude Bernard Lyon 1, Lyon, FRANCE.

Aim/Introduction: Ovarian Cancer (OC) is the most lethal 
gynecological malignancy nowadays and the 8th most-frequent 
cause of cancer-related death among women worldwide. The 
most aggressive form of OC, known as High Grade Serous Ovarian 
Carcinoma (HGSOC), progresses without clinical signs or symptoms 
in most of cases, spreading into the peritoneal cavity under the 
form of peritoneal carcinomatosis (PC). Conversely to external 
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radiotherapy, targeted radionuclide therapy (TRT) specifically 
irradiates tumors while sparing healthy tissues, offering an attractive 
therapeutic option. However, ovarian cancers are identified as being 
radioresistant tumors. Here, we investigated the radiosensitizing 
effects of gadolinium based nanoparticles (NP) on OC when 
combined with 177Lu-Trastuzumab. We expect the high LET Auger 
electrons emitted by the irradiated NPs to overcome resistance 
of OC. Materials and Methods: In vitro, HGSOC SK-OV-3 cell line 
was incubated for 18h with 1-4MBq/mL of 177Lu-Trastuzumab ± 
NP. Clonogenic cell survival, DNA damage, reactive oxygen species 
(ROS) production, lysosomal integrity and cytoplasmic pH were 
measured. Antioxidant defenses together with iron deprivation 
(e.g. deferiprone) were also used. Transmission Electron Microscopy 
(TEM) was performed to monitor NP internalization and cell death 
kinetics. In vivo, nude mice bearing intraperitoneal (i.p.) SK-OV-3-
luc xenografts received i.p. injections of 5MBq 177Lu-Trastuzumab ± 
NP, Carboplatin + Paclitaxel, NaCl or Trastuzumab + NP. Results: In 
vivo, the combination of TRT + NP strongly delayed tumor growth 
(*p≤0.05) and improved mice median survival compared to controls 
and TRT group. Based on RECIST criteria, in TRT + NP group 4/8 mice 
showed an objective response (OR), while OR was only achieved in 
1/8 mice for TRT alone. The combination efficacy was supported 
by in vitro data, showing synergistic effects between NPs and TRT, 
as measured by clonogenic survival assay. Fluorescence and TEM 
imaging showed a co-localization of NP with cell lysosomes. As a 
consequence and compared to TRT alone, TRT + NP significantly 
decreased the number of lysosomes in treated cells which was 
associated with cytoplasmic pH decrease, suggesting a lysosomal 
disruption. Cytoplasmic ultrastructural modifications measured 
by TEM, oxidative stress and micronuclei formation were also a 
signature of the combination. Conclusion: We provided evidence 
of the radiosensitizing effect of NP combined with TRT through a 
lysosomal-mediated cell disruption. The latter radiosensitization 
allows to reduce the activity injected in mice while keeping the 
therapeutic efficacy. As gadolinium based nanoparticles are already 
combined with external radiotherapy in patients, the present study 
opens perspectives to translation in TRT. 
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OP-174
Dosimetric impacts of breathing motion compensated 
reconstruction in radioembolization
L. Vergnaud1, A. Robert2, T. Baudier1, S. Parisse-Di Martino3, P. 
Boissard3, S. Rit4, J. Badel3, D. Sarrut1;  
1Centre Léon Bérard / CREATIS, Lyon, FRANCE, 2Kitware 
/ CREATIS, Villeurbanne, FRANCE, 3Centre Léon 
Bérard, Lyon, FRANCE, 4CREATIS, Lyon, FRANCE.

Aim/Introduction: Selective Internal Radiation Treatment (SIRT) is 
a local liver cancer treatment planned using a predictive dosimetry 
from 99mTc-MAA SPECT images which may be impacted by artifacts 
due to breathing motion. The aim of this work is to assess such 
impacts on real patient data by using a motion compensated 
reconstruction method. Materials and Methods: Twenty-

nine patients were treated for hepatocellular carcinoma (10), 
cholangiocarcinoma (3), metastasis of colorectal cancer (4) and 
others (12) for a total of 31 SIRT treatments. All 99mTc SPECT images 
were reconstructed with two methods: conventional OSEM (3D) 
and motion compensated [1] (3Dcomp), both with attenuation, 
scatter and PSF corrections. 3Dcomp estimates breathing motion 
from listmode data and compensates each projection during 
reconstruction, leading to an almost motion free 3D image that 
can be created for any breathing phase. Predictive dosimetry 
was computed with Monte Carlo simulation, assuming that the 
biodistribution of 99mTc is the same as of 90Y. Seven volumes of 
interest (VOI) were delineated: liver, lungs, tumor(s), perfused liver 
(PL), hepatic reserve (HR), healthy perfused liver (HPL) and healthy 
liver (HL). Percentages of absolute dose difference (PaDD) were 
computed between 3D and 3Dcomp reconstructions, as well as 
the lung shunt fractions (LSF) and tumor-to-normal liver ratios (TN). 
The magnitudes of liver and tumor motion between the extreme 
respiratory phases were estimated by local rigid registration. The 
activity to be injected was assessed for each reconstruction using 
a mono-compartmental method. Results: PaDD between 3D and 
3Dcomp reconstructions were 0.88±1.5% (max 7.5%) for liver, 
23.1±29.8% (132.2%) for lungs, 6.3±9.3% for tumors, 0.87±1.4% 
(7.2%) for PL, 4.0±3.4% for HR, 1.3±1.5% (6.9%) for HPL and 1.7±1.9% 
(8.4%) for HL. PaDD were close to 0 for tumors which had a volume 
superior to 122 mL. For others, it depends on patients. Percentages 
of absolute difference of LSF and TN between reconstructions 
were 25.4±36.0% (range, 0.3-162.7%) and 3.7±5.5% (0.0-25.3%) 
respectively. The range of movement of the liver was 9.5±2.7mm 
(3.4-16.8mm) and that of the tumors was 10.9±2.4mm (5.6-17.1mm). 
PaDD in the planned activity to inject were 0.78±1.5% (max, 7.9%). 
Conclusion: Motion compensated reconstruction is feasible with 
real data and shows that this correction may be necessary for 
some patients only, with low-volume lesions or site-specific lesions, 
large motion amplitude. The criteria for its application have yet 
to be determined. References: [1] Robert et al., Fully 3D Image 
Reconstruction in Radiology and Nuclear Medicine 2021, 81-84

OP-175
Observed TCP(EUD) in HCC radioembolization and in 
EBRT are similar and can be predicted using the in vitro 
radiosensitivity
S. Walrand, P. D’Abadie, M. Hesse, R. Lhommel, F. Jamar;  
Université Catholique de Louvain, Brussels, BELGIUM.

Aim/Introduction: 90Y TOF-PET based EUD was proved able to reunify 
patient survival correlation to tumour dose in resin and glass sphere 
radioembolization together with EBRT [1]. Our aim is to evaluate 
this potential reunification directly on TCP. Materials and Methods: 
34 HCC tumours in 22 patients were prospectively evaluated. Resin 
and glass spheres were used in 17 and 9 treatments, respectively. 
The metabolic response was characterized in TOF-PET by the lesion 
11C-acetate or 18F-FDG uptake variation between baseline and follow 
up. The tracer having the higher baseline uptake was chosen, i.e. 
11C-acetate in 17 patients and 18F-FDG in 5 patients. All TOF-PET 
acquisitions (90Y, 11C and 18F) were reconstructed with 3D line of 
response-TOF blob-based OSEM with 2 iterations times 33 subsets. 
Post reconstruction spatial resolution recovery followed by 90Y dose 
kernel convolution was applied to the 90Y activity distribution before 
computing the Jones and Hoban EUD. Results: The EUD computed 
with an apparent radiosensitivity α*=0.035Gy-1 provided a sigmoidal 
TCP similar to that observed in EBRT [2]. The Poisson modelling, using 
the mean tumour cell number, i.e. 2.5×109 (mean tumour volume of 36 
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ml) and the in vitro HCC radiosensitivity (0.40Gy-1), well predicted the 
D50, but gave a step-like TCP. Taking into account, through a Gaussian 
convolution, a 30% variability in tumour radiosensitivity between 
patients, i.e. 0.40±0.12 Gy-1, reproduced the observed sigmoidal TCP 
shape. Conclusion: Most previous studies empirically reproduced the 
sigmoidal TCP shape by fitting together the tumour cell number and 
the radiosensitivity. Such fitting resulted in unrealistic low tumour cell 
numbers, as low as 4 cells, and tumour radiosensitivities tenfold lower 
than the in vitro value. Taking into account a realistic radiosensitivity 
variation of 30% between patients rightly solved this issue. 
References: 1. d’Abadie P, Hesse M, Jamar F, Lhommel R, Walrand S. 
90Y TOF-PET based EUD reunifies patient survival prediction in resin 
and glass microspheres radioembolization of HCC tumours. Physics 
in Medicine & Biology. 2018 Dec 12;63(24):245010. 2. Lausch, A., K. 
Sinclair, M. Lock, B. Fisher, N. Jensen, S. Gaede, J. Chen and E. Wong. 
Determination and comparison of radiotherapy dose responses for 
hepatocellular carcinoma and metastatic colorectal liver tumours. Br 
J Radiol. 2013; 86: 20130147.

OP-176
How does the Internal Bremsstrahlung contribute to the 
Dose Point Kernel? The case of 90Y
L. Auditore1,2, A. Italiano2,3, D. Pistone1,2, E. Amato1,2;  
1BIOMORF Department, University of Messina, Messina, 
ITALY, 2INFN Section of Catania, Catania, ITALY, 3MIFT 
Department, University of Messina, Messina, ITALY.

Aim/Introduction: 3D internal dosimetry has an increasing role 
in radionuclide therapies with beta emitting isotopes, both during 
treatment planning and follow-up. In this context, the Dose Point 
Kernel (DPK) is essential to calculate, by convolution with the time-
integrated activity map, the absorbed dose distribution. DPKs 
are calculated by Monte Carlo(MC) simulation, which does not 
include the Internal Bremsstrhalung (IB), a process accompanying 
the beta decay and consisting in the emission of photons with 
continuous energy up to the end-point of the beta spectrum. In 
this study, the DPK for 90Y was re-calculated by including IB in MC 
simulations, so that the contribution of IB to DPK was assessed. 
Materials and Methods: MC simulations were carried out with 
GAMOS[1] to estimate the DPK for a point-like 90Y-source. Dose 
was scored in concentric spherical shells, made of water, having 
radii ranging from 0.01 mm to 30 mm. DPK was first estimated 
simulating a pure 90Y source thus considering only beta particles and, 
consequently, the External Bremsstrahlung (EB) photons generated 
in surrounding water. Results, indicated as DPKβ+EB, were compared 
with the data available in literature, to validate our simulation. 
Successively, a source of IB photons was modeled according to our 
previous studies [2,3] and included in MC simulation. DPK resulting 
from these photons, DPKIB, was estimated and the total DPK, DPKtot, 
was evaluated. DPKs were studied as a function of the ratio, r/R0, 
between the distance, r, and the beta particle range, R0. The relative 
difference, ε, between DPKtot and DPKβ+EB was also calculated. 
Results: Results show that for r/R0<1 ε is less than 2%, indicating that 
the contribution of IB photons to DPK is negligible; for r/R0 between 
1.0 and 1.2 the contribution of IB photons rises to 19.7%, becoming 
higher than 20% for r/R0>1.2.This study points out that IB emission 
can be neglected when estimating absorbed dose within R0, where 
the contribution of beta particles is dominant; however, the energy 
deposition due to IB photons becomes relevant beyond R0, where 
IB photons significantly contribute to the absorbed dose in addition 
to EB photons. Conclusion: This study confirms the relevant role of 
Internal Bremsstrahlung emission when estimating DPK at distances 

larger than beta particle range in the case of 90Y. For such distances, 
DPK obtained neglecting IB photons are underestimated of about 
20%; consequently, the inclusion of IB photons as an additional 
source term in MC simulations is advisable. References: [1]https://
doi.org/10.1109/NSSMIC.2008.4775023;[2] https://doi.org/10.1016/j.
ejmp.2020.06.018;[3]https://doi.org/10.1016/j.ejmp.2021.10.006

OP-177
Dosimetry and survival in unresectable primary 
hepatocellular carcinoma patients undergoing selective 
internal radiotherapy with resin 90Y: the interim analysis 
of a randomized clinical trial
L. Strigari1, G. Della Gala2, M. Santoro2, G. Paolani2, E. Lodi Rizzini2, 
A. Golemi2, A. Cappelli2, C. Mosconi2, L. Calderoni2, E. Tabacchi2, S. 
Rea3, S. Ungania3, R. Sciuto3;  
1IRCCS Azienda Ospedaliero-Universitaria di Bologna, Policlinico 
Sant’Orsola, Bologna, ITALY, 2IRRCS Azienda Ospedaliero-
Universitaria di Bologna, Policlinico Sant’Orsola, Bologna, ITALY, 
3IRCCS Regina Elena National Cancer Institute, Rome, ITALY.

Aim/Introduction: Selective internal radiotherapy (SIRT) is a 
radionuclide therapy for unresectable primary hepatocellular 
carcinoma (HCC). SIRT is an interventional procedure in which 
micron-sized embolic particles (resin or glass microspheres) loaded 
with beta-emitter radionuclides of 90Y are directly injected in the 
hepatic arteries. Microparticles are directly released to the target and 
remain trapped in it, locally delivering radiation dose. The activity 
to be injected can be determined with body-surface-area (BSA) 
method and MIRD mono-compartmental method (both referred 
to as standard approach) or voxel-based dosimetry, based on a 
pre-treatment injection of 99mTc-macro-aggregated-albumin that 
is used as a surrogate of the microspheres distribution. Materials 
and Methods: Patients with HCC diagnosis at two Institutes were 
randomized into arm A (activity prescription based on standard 
approach) and arm B (activity prescription based on novel voxel-
based dosimetry approach). Pre-treatment dose constraints for the 
voxel-based dosimetry approach were based on ref.(1,2). All patients 
were treated with 90Y-loaded resin microspheres. The primary goal 
of the multicentric study was to investigate the impact of the novel 
dosimetry approach in terms of patients’ overall survival (OS) with 
a Kaplan-Meier analysis. The planned enrolment was of 150 HCC 
patients. Results: Out of 86 enrolled patients, 80 were treated and 
75 had the appropriate follow-up for the interim analysis. Mean age 
was 67 years (range: 26-97); 57 were male and 18 female. Median 
follow-up was 8.4 months (range: 3-42.3 months). Patients were 
divided between arm A (34) and B (41). Thirteen and 11 deaths 
were reported for arm A and B, respectively. Mean administered 
activity was 1.6 GBq for both Arms. OS at 12 months was 0.57 and 
0.73 for arm A and B, respectively, and OS at 24 months was 0.42 
and 0.64, respectively. Kaplan-Meier analysis showed no statistical 
differences (p=0.28). When the analysis was restricted to patients 
in which the activity prescribed with the standard method and the 
novel method differed by more than 10% (i.e., on a total of 59/75 
patients), arm B showed a superiority trend in OS with respect 
to Arm A (p=0.062). OS at 12 months was 0.46 and 0.74 in arm A 
and B, respectively, and 0.34 and 0.69 at 24 months, respectively. 
Conclusion: The activity prescription based on pre-treatment voxel-
based dosimetry showed a superiority trend in OS with respect to 
standard dosimetry approach when the prescribed activity differed 
between the two approaches. References: 1) doi: 10.1007/s00259-
014-2824-5. 2) doi: 10.2967/jnumed.110.075861.
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OP-178
Utility of Pre-procedural 99mTC-MAA SPECT/CT 
Multicompartment Dosimetry for Treatment Planning of 
Y-90 Glass Microspheres in Patients with Hepatocellular 
Carcinoma: Dosimetry Method Comparison of The Global 
Retrospective TARGET Study
E. Garin1, R. Salem2, K. Fowers3, M. Lam4;  
1INSERM U 991, Rennes, FRANCE, 2Northwestern Feinberg 
School of Medicine, Chicago, IL, UNITED STATES OF 
AMERICA, 3Boston Scientific Corporation, Marlborough, 
MA, UNITED STATES OF AMERICA, 4University Medical 
Center Utrecht, Utrecht, NETHERLANDS.

Aim/Introduction: To compare dosimetry workflows and real-
world utility of multicompartment dosimetry (MCD) by 99mTc-MAA 
imaging in HCC patients undergoing transarterial radioembolization 
with yttrium-90 glass microspheres (Y-90). Materials and Methods: 
TARGET was a retrospective trial in 13 centers in 8 countries. A total 
of 209 patients were enrolled in the study. Patients had solitary or 
multinodular disease with at least 1 tumor ≥3 cm and 99mTc-MAA 
imaging prior to treatment. MCD was performed retrospectively with 
dosimetry software using two procedural workflows: 1) anatomic 
(diagnostic CT/MRI-based segmentation), and 2) 99mTc-MAA 
SPECT (99mTc-MAA SPECT-based volume of interest segmentation). 
Anatomic workflow-contoured tumors were then co-registered 
with 99mTc-MAA imaging for dosimetry determination; the 99mTc-
MAA SPECT workflow contoured tumor and normal tissue directly 
on the 99mTc-MAA imaging. The two workflows were evaluated 
separately by each reviewer. Results: In a round-robin sub-study 
of TARGET, the imaging for a subset of the same 20 patients were 
each assessed by 8 reviewers. This showed greater variability across 
reviewers for total perfused tumor absorbed dose (TAD) and volume 
(mean coefficient of variation [CV] ranged from 19.5% to 55.9%) than 
for total perfused normal tissue absorbed dose (NTAD) and volume 
(mean CV ranged from 11.5% to 30.3%). No relationship between 
NTAD and occurrence of ≥grade 3 hyperbilirubinemia or between 
increased NTAD and increased occurrence of adverse events of 
interest (hyperbilirubinemia, ascites, pain, fatigue, nausea, or post-
embolization syndrome) was identified. By both workflows, there was 
a strong relationship between TAD and both objective response rate 
(ORR) and overall survival (OS). For ORR by mRECIST, odds ratio per 100 
Gy TAD increase was 1.22 (95% CI: 1.01, 1.49; p=0.044) for anatomic 
workflow and 1.19 (95% CI: 1.04, 1.37; p=0.012) for 99mTc-MAA SPECT 
workflow by logistic regression. For OS, the hazard ratio per 100 Gy 
TAD increase was 0.826 (95%CI: 0.714, 0.954; p=0.009) and 0.847 
(95%CI: 0.765, 0.936; p=0.001) by anatomic and 99mTc-MAA SPECT 
workflows, respectively. Conclusion: Real world data demonstrated 
that NTAD was well tolerated. Increasing TAD as evaluated by both 
anatomic and 99mTc-MAA workflows was associated with improved 
ORR and OS. MCD consistency is achieved when anatomic and 99mTc-
MAA SPECT workflows are evaluated in parallel. 

OP-179
Observer Reproducibility in the Calculation of Yttrium-90 
Absorbed Dose in Patients with Hepatocellular Carcinoma: 
The Round Robin Sub-Study of The Global Retrospective 
TARGET Study
K. Herrmann1, E. Garin2, K. Fowers3, R. Salem4, M. Lam5;  
1Universitätsklinikum Essen, Essen, GERMANY, 2Eugene 
Marquis Center, Rennes, FRANCE, 3Boston Scientific 
Corporation, Marlborough, MA, UNITED STATES OF 
AMERICA, 4Northwestern Feinberg School of Medicine, 
Chicago, IL, UNITED STATES OF AMERICA, 5University 
Medical Center Utrecht, Utrecht, NETHERLANDS.

Aim/Introduction: The TARGET Round Robin sub-study was 
conducted to investigate inter- and intra-observer reproducibility 
in normal tissue absorbed dose (NTAD) and tumor absorbed 
dose (TAD) calculations in patients with hepatocellular carcinoma 
(HCC) treated with yttrium-90 (90Y) glass microspheres. Materials 
and Methods: TARGET was a retrospective study at 13 centers 
in 8 countries investigating the relationships between NTAD 
or TAD and clinical outcomes in HCC patients treated with 90Y 
glass microspheres. The first 20 enrolled patients with ≤5 well-
defined unilobar HCC tumors with at least 1 tumor ≥ 3 cm ± 
portal vein thrombosis were included in the Round Robin sub-
study. All patients were evaluated by 8 reviewers to assess inter-
observer reproducibility. A subset of 10 patients was evaluated 
twice by the same reviewer ≥2 weeks after the first review to 
assess intra-observer reproducibility. Patients were administered 
90Y glass microspheres based on single compartment (N=11) or 
multicompartment dosimetry (N=9). NTAD/TAD were assessed 
using 2 distinct pre-procedural workflows: anatomic (diagnostic 
CT/MRI-based segmentation); and 99mTc-MAA SPECT (99mTc-MAA 
SPECT localization segmentation), utilizing 99mTc-MAA SPECT/CT 
imaging. CT and MRI based segmentation were compared for the 
anatomic workflow. Inter-observer reproducibility was evaluated by 
the reproducibility coefficient (RDC), which provides a measure of 
the maximum ratio of the dosimetric parameter from 2 different 
reviewers in 95% of cases. Results: RDC for total perfused tumor 
volume by anatomic workflow was 2.92; the corresponding RDC 
for total perfused TAD was 1.84. For all assessed TAD, NTAD and 
corresponding volume parameters, inter-observer RDC values were 
lower for anatomic workflow (range: 1.46 to 3.53), and similar for 
CT (range: 1.49 to 3.56) and MRI (range: 1.41 to 3.50) but higher 
for 99mTc-MAA SPECT workflow (range: 1.75 to 7.00). Intra-observer 
variance was lower for total perfused NTAD (16.7 and 19.7 Gy for 
anatomic and 99mTc-MAA SPECT workflows, respectively), than 
for total perfused TAD (50.8 and 121.4 Gy for anatomic and 99mTc-
MAA SPECT workflows, respectively) and largest lesion absorbed 
dose (58.8 and 122.3 Gy for anatomic and 99mTc-MAA SPECT 
workflows, respectively). This finding is consistent with the inter-
observer variability and factors contributing to increased variability. 
Conclusion: Results demonstrate acceptable reproducibility 
to utilize 99mTc-MAA as a surrogate to personalize administered 
activity in multicompartment dosimetry. Inter- and intra-observer 
reproducibility for dosimetry determination in the Round Robin 
Sub-Study were better with anatomic than 99mTc-MAA SPECT 
workflow and better for total perfused normal tissue than for tumor. 
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OP-180
Pre-treatment dosimetry of 90Y-SIRT in hepatic tumours: 
optimisation of reconstruction and calculation methods
T. Pham1, B. Presles1, R. Popoff1,2, J. L. Alberini1,2, J. M. Vrigneaud1,2;  
1IFTIM, ImViA laboratory, EA 7535, University of Burgundy, 
Dijon, FRANCE, 2Department of Nuclear Medecine, 
Centre Georges-François Leclerc, Dijon, FRANCE.

Aim/Introduction: This study aimed to: (a) optimise the99mTc-
SPECT reconstruction parameters for the pre-treatment dosimetry 
of Yttrium-90 (90Y) Selective Internal Radiation Therapy (SIRT); (b) 
validate the accuracy of clinical dosimetry methods by comparing 
with Monte Carlo simulations. Materials and Methods: Quantitative 
SPECT/CT reconstructions were assessed on GEHC cameras using 
NEMA and anthropomorphic phantoms. The NEMA phantom 
was used for SPECT reconstruction optimisation. Reconstruction 
parameters (iteration number, subset number, post-filtering) were 
evaluated to reach the best results in terms of recovery coefficient, 
image roughness, and dose-volume histogram (DVH). The accuracy 
of quantitative SPECT/CT imaging was then investigated using the 
anthropomorphic phantom. Absorbed dose maps were generated 
using an in-house dosimetry tool for (1) the Partition Model (PM), (2) 
the Dose Voxel Kernel (DVK), and (3) the Local Deposition Method 
(LDM). In the lung, a specific kernel for the DVK and a density 
correction for the LDM have been used. These methods were 
compared with a full Monte-Carlo Dosimetry (fMCD) performed 
with the GATE toolkit. The mean absorbed dose (Dmean) and DVH 
within homogeneous and heterogeneous activity regions were 
extracted to evaluate the accuracy of clinical dosimetry methods. In 
parallel, the impact of different voxel sizes of the fMCD simulations 
on the DVHs was studied (1x1x1, 2x2x2, 4x4x4 mm3). Results: 
The best OSEM reconstruction parameters were 14 iterations, 10 
subsets and, interestingly, with Butterworth post-filtering. Results of 
all three dosimetry methods were close to the fMCD on the Dmean 
to the normal liver and the lung (< 8%). Nonetheless, the Dmean 
to the small tumour (∅ = 32mm) was systemically underestimated 
due to the partial volume effect (13-16%). In addition, all three 
methods showed a substantial degradation of the DVHs compared 
to the fMCD. The reference fMCD DVH was obtained with a 1x1x1 
mm3 voxel size. Finally, in terms of Dmean and DVH, the DVK and 
LDM methods performed almost equally well and superseded the 
PM in a region with heterogeneous activity. Conclusion: As DVH 
accuracy is highly dependent on the voxel size, we proposed to 
systematically resample the SPECT images to the CT matrix size. 
Although DVK and LDM were sufficient to determine the Dmean 
to the liver, specific corrections must be implemented to calculate 
the absorbed dose to the lung, which is of interest to SIRT. In small 
structures, e.g.tumours, a partial volume correction is necessary to 
compensate for the underestimation of absorbed dose. 

OP-181
Longitudinal results of Yttrium-90 resin microsphere 
radioembolization in HCC: dosimetry related to lesion 
changes and serum tumour markers
E. Veenstra, S. J. Ruiter, R. J. de Haas, R. P. Bokkers, K. de Jong, W. 
Noordzij;  
University Medical Center Groningen, Groningen, NETHERLANDS.

Aim/Introduction: This retrospective study aimed to compare post-
therapy [90Y] PET/CT derived tumour-absorbed dose to changes 
over time of (1) tumour size, (2) intra-tumoral characteristics, and (3) 
serum tumour markers. Materials and Methods: There is a dose-
response relationship for SIRT. Although large prospective trials 

found no overall survival benefit in comparison with sorafenib, 
the absence of personalized dosimetry endpoints might explain 
these outcomes. All patients with unresectable HCC, treated with 
[90Y] resin microspheres SIRT in our institution from May 2018 to 
November 2020 were included. Post-treatment dosimetry was 
performed in MIM SurePlan. Depending on mean tumour absorbed 
dose, treated lesions were assigned to a low- (<120 Gy) or high-
dose (≥120 Gy) group. Des-gamma-carboxy prothrombin (DGCP) 
and alpha-fetoprotein (AFP) were retrieved at baseline and both 
follow-ups. Results: Forty-three lesions from 30 patients were 
included. At first follow-up (mean 115 days after SIRT) tumour size 
reduction was seen in both low-dose (39 mm to 27 mm, p=.01) and 
high-dose (41 mm to 25 mm, p=.00) groups, at second follow-up 
(mean 280 days) in high-dose (25 mm to 8 mm, p=.00). High-dose 
lesions (128 days, mean 21 mm) took longer to become progressive 
and reached smaller tumour sizes before progression compared to 
low-dose (96 days, 27 mm, p=.01). At second follow-up, washout 
was seen in 40% of low-dose tumours and 13% in high-dose. DGCP 
is negatively correlated, albeit non-significantly, with tumour size 
reductions (R2=-0.21, p=.25). Conclusion: Higher doses of [90Y] SIRT 
lead to greater and prolonged reductions of tumour size before 
progression. Washout was more frequent in low-dose tumours. 
DGCP could be a meaningful feature in SIRT follow-up. 

OP-182
Dose-toxicity analysis for NET patients treated with 166Ho-
radioembolization following PRRT
M. Stella, R. van Rooij, M. G. E. Lam, H. de Jong, A. Braat;  
University Medical Center, Utrecht, NETHERLANDS.

Aim/Introduction: Patients with neuroendocrine tumor liver 
metastases can benefit from additional holmium-166 (166Ho)-
radioembolization after peptide receptor radionuclide therapy 
(PRRT). However, following radioembolization, hepatotoxicity 
is feared and has a large variation in its severity. The aim of this 
study is to assess the hepatotoxicity and the corresponding dose 
to the healthy liver following 166Ho-radioembolization. Materials 
and Methods: Twenty-eight patients included in the prospective 
HEPAR PLuS study were considered. Hepatotoxicity was assessed at 
3 months follow-up (3M FU) according to a five point scale, and 
a score ≥3 was considered significant1. Dose to the healthy liver 
was computed based on manual and automatic segmentation. 
Manual segmentation was performed by an experienced physician 
on the contrast enhanced CT acquired up to weeks before 
radioembolization and manually registered to the corresponding 
SPECT. Automatic healthy liver segmentation was obtained 
by thresholding the technetium-99m (99mTc) reconstruction 
simultaneously acquired after 166Ho-radioembolization, according 
to the 166Ho-99mTc dual-isotope protocol. T-test was used to assess 
the statistically significant difference between dose using the 
manual and the automatic segmentations. Results: Among the 
considered patients (20 males, 8 females) median (IQR) age was 66 
(56-71) years. Tumor origin was pancreas, small intestine, colorectal, 
lung and unknown for 8, 7, 4, 3 and 6 patients, respectively. WHO 
grade was 1 for 12 patients and 2 for the remaining ones, while 
16 patients presented an ECOG status of 0 and 12 an ECOG status 
of 1. Median (IQR) tumor burden was 6.4% (3.1-22.8%). A total of 
29 treatments (15 whole liver and 14 partial) were considered. 
Median (IQR) administered activity was 6.5GBq (4.8-8.2 GBq). At 
3M FU, hepatotoxicity was graded 0 in 2 subjects, 1 in 21, and 2 
in 5 subjects. One patient presented a grade 5 hepatotoxicity. 
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Median (IQR) dose to the healthy liver (manually delineated) was 
23Gy (2), 17Gy (7) and 28Gy (5) among patients with hepatotoxicity 
graded 0, 1 and 2 respectively. The patient with the highest toxicity 
(graded 5) received 30Gy to the healthy liver. No statistically 
significant difference was found between dose computed on the 
manual and automatic segmentation of the healthy liver (P>0.1). 
Conclusion: Significant hepatotoxicity was encountered in only 
one patient (out of 28) after sequential treatment with PRRT and 
166Ho-radioembolization. For all the procedures assessed, dose to 
the healthy liver was below 30Gy. Dose to the healthy liver can be 
estimated using manual or automatic healthy liver segmentations. 
References: 1Braat MNGJA et al., Eur.J.Gastroenterol.Hepatol. (2017)
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OP-183
Breast-Cancer-Related Lymphedema (BCRL) After Axillary 
Reverse Mapping And Selective Dissection (ARM-SAD) 
Versus Axillary Lymph Node Dissection (ALND): Results Of 
A Single-Center Prospective Study
M. Maccauro, A. Lorenzoni, M. Chisari, G. Aliberti, A. De Vivo, 
A. Caraceni, I. Maugeri, C. Sigari, L. Mariani, D. Mansi, S. Folli, E. 
Seregni, M. Gennaro;  
Foundation IRCCS Istituto Nazionale dei Tumori, Milan, ITALY.

Aim/Introduction: Axillary reverse mapping (ARM) is the 
identification and preservation of arm draining lymph node during 
an axillary dissection rather than its removal. The aim of the study 
was to ascertain whether axillary reverse mapping and selective 
axillary dissection (ARM-SAD) is effective in reducing the risk of 
Breast-cancer-related lymphedema (BCRL) Materials and Methods: 
Patients in the control arm were assigned to ALND, and those in the 
study arm to ARM-SAD. Six to 24 h before surgery, patients received 
3 intradermal injections of 99mTc-Nanocolloid to the back of the 
hand ipsilateral to the breast involved, and lymphoscintigraphy was 
performed to identify perivascular axillary lymph nodes draining 
the upper limb that were (ARM-SAD arm) or were not (ALND arm) 
to be preserved during axillary dissection. Twelve months after 
surgery, patients underwent a physiatric assessment for BCRL, 
the excess volume in the operated limb was calculated, and the 
drainage impairment was assessed using lymphoscintigraphy. 
Results: 130 patients were enrolled (52 had nodal involvement 
ascertained by fine needle biopsy; 38 had a previous positive 
sentinel lymph node biopsy; 40 had confirmed nodal involvement 
and received neoadjuvant chemotherapy) and randomly assigned 
to have surgical treatment: 65 underwent ALND while 65 had 
ARM-SAD. In four of the latter patients, nodes were not identified 
on ARM or not preserved, indicating an overall 94% feasibility of 
SAD. Twelve months after surgery, 123 patients underwent at least 
one follow-up procedure to examine any BCRL. Comparing the 
physiatric findings, excess volume, and lymphoscintigraphic results 
between the two treatment approaches indicated a significantly 

lower rate of BCRL in the SAD arm than in the ALND arm (p 0.0105, 
0.0006, and <0.0001, respectively). Cases of BCRL were also more 
severe in the AD arm. Conclusion: ARM-SAD can significantly 
reduce the likelihood of BCRL after axillary surgery. 

OP-184
A metabolic signature to predict the location of second 
tumor recurrence after re-irradiation in head and neck 
cancer
A. Beddok1,2, V. Calugaru2, L. Champion1,3, C. Nioche1, F. Orlhac1, G. 
Crehange2, I. Buvat1;  
1Institut Curie, PSL Research University, University Paris 
Saclay, Inserm LITO, Orsay, FRANCE, 2Institut Curie, PSL 
Research University, Radiation Oncology Department, 
Proton Therapy Centre, Orsay, FRANCE, 3Institut Curie, 
Nuclear Medicine Department, Saint-Cloud, FRANCE.

Aim/Introduction: Curative reirradiation (reRT) is a promising 
alternative for the treatment of local recurrence (LR) of head and 
neck cancer (HNC). However, up to 50% of patients experience 
a second LR within two years after the end of reRT1. The aim of 
our study was to evaluate whether radiomics from [18F]-FDG PET 
imaging before reRT could predict the location of this second LR. 
Materials and Methods: Among the 55 patients re-irradiated at 
Institut Curie for HNC since 2007, 30 had a [18F]-FDG PET before the 
start of the reRT, including 23 patients with a second LR. For each 
patient, the reirradiated GTV (rGTV) was segmented based on the 
hypermetabolism defined as SUV>5. Twenty-nine radiomic features 
were extracted from rGTV using LIFEx software2 after 2x2x2mm 
spatial resampling and a fixed bin size of 0.157 SUV units. The second 
LR was categorized as “in-field” or “outside” if 100% or < 20% of their 
volume was within the 95% isodose of rGTV, respectively. Student 
t-tests and correlograms were used to select the features that 
could best separate the in-field and outside groups and principal 
component analysis (PCA) involving these features only was used to 
create a prediction model. Given the small number of patients, leave-
one-out cross-validation was performed to validate the prediction 
model Results: Among the 23 patients, 10 had “in-field” and 13 had 
“outside” second LR. The value of two histogram features (SUV_
min, SUV_Kurtosis) and two texture features (GLCM_Correlation, 
GLCM_Contrast) were significantly different between the two 
groups (p < 0.05). These four features were not highly correlated 
(Spearman coefficient < 0.80). In PCA, the “in-field” and “outside” LR 
patients were well separated in a 2D-space spanned by the first two 
principal components (p < 0.02). “In-field” group corresponded to 
regions with high SUV_min and low SUV_Kurtosis. “Outside” group 
was associated with low GLCM_Correlation and GLCM_Contrast. 
Leave-one-out cross-validation confirmed the excellent accuracy 
of the model (87%), with only 3 patients misclassified (2 in-field 
classified as outside, and 1 outside classified as in-field). Conclusion: 
This study shows that before reRT, [18F]-FDG PET radiomic features 
characterizing the signal heterogeneity in the rGTV to be re-
irradiated have different values in patients who will relapse “in-field” 
or “outside”, with “in-field” relapses associated with higher metabolic 
heterogeneity in the rGTV than relapse occurring outside the rGTV. 
References: 1. Margalit al. Oral Oncology 2016;61:19-26. 2. Nioche et 
al. Cancer Res 2018;78(16):4786-4789.
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OP-185
Pulmonary Roll with Da Vinci Robot. Tarragona experience
D. Carrera, G. Rosado, P. M. Fierro, A. Guedea, P. Rodriguez-
Taboada, C. A. Achury, D. L. Baquero, I. R. Jimenez, F. M. Paz, M. Mila;  
Hospital Universitario Joan XXIII de Tarragona, Tarragona, SPAIN.

Aim/Introduction: To check the feasibility of radioguided occult 
lesion localization (ROLL) with Da Vinci robot (RATS) to localize and 
resect non palpable pulmonary lesions (NPL) and compare it in 
front of ROLL with thoracoscopic technique (VATS). Materials and 
Methods: 86 patients with a total of 94 lesions were prospectively 
included from January/14 to October/21. From January/14 to 
April/18 patients were studied with VATS. RATS was introduced in 
April/18, from then RATs/VATs was used depending on clinical or/
and technical criteria. NPL were CT guided labelled 24 hours before 
the surgery or in the same day with 74 mBq or 20 mBq of 99mTc 
Albumine Macroagregates (MAA), respectively. Immediately after 
tracer injection the patient was transferred to the Nuclear Medicine 
Department to acquire a SPECT/CT in order to check the correct 
labelling and the complications absence. The surgery was made 
with VATs or RATS, using a laparoscopic gammaprobe. Pathological 
analysis was made in delayed time. Results: VATs was made in 67 
patients (70 lesions), 23 female, mean age 64 years (29-82); and RATS 
was made in 19 patients (24 lesions, 32% since starting technique), 
9 female, mean age 67 years (51-78). Comparing RATS/VATS, there 
was no significant differences in surgery time (26 (5-60) min / 30 
(9-180) min) (p: 0.20), detection rate 87.5% (21/24) with RATs and 
95.7% (67/70) with VATS (p: 1.71), late interventions average (12.5% 
vs 14.3% (p: 0.06)). RATS had a significant less hospital staying; mean 
82 h (24-336) with 71% lesions with less than 72 h hospital staying, 
compared with 129 h (24-432) with only 44% short staying with 
VATS (p: 0.004). Average free complications was similar, 75% in RATS 
and 67% in VATS, but VATS shows 11% pulmonary infections (8/70), 
in front of no cases in RATS (p: 0.043). Conclusion: RATS is an easy 
and feasible technique to label and resect non palpable pulmonary 
lesions. RATS lets a less mobility surgery with shorter hospital 
staying comparing to VATS. 

OP-186
Minimally invasive radioguided surgery in primary 
hyperparathyroidism
A. Alomar, I. Blanco Saiz, I. Saura, N. Rudic, J. Cruz, E. Goñi, M. 
Ribelles, A. Camarero Salazar, M. Martí Martinez;  
Hospital Universitario de Navarra, Pamplona, SPAIN.

Aim/Introduction: To describe the results obtained in the 
application of the MIBI and MAA protocols for performing 
minimally invasive radioguided parathyroidectomy (MIRP). 
Materials and Methods: Descriptive prospective study including 
87 consecutive patients (mean age:62.0±11.2; 67(77%) women) 
with primary hyperparathyroidism and an indication for minimally 
invasive parathyroidectomy, operated since Feb-20 to March-22 
with their informed consent for MIRP. Depending on their 
preoperative image (ultrasound and MIBI SPECT-CT +/- PET-CT), 
MIRP -MIBI was indicated in 70 patients, administering i.v. 184MBq 
of 99mTc -MIBI 60 minutes prior surgery. In the rest, MIRP -MAA was 
indicated, administering 18.5MBq of 99mTc-MAA under ultrasound 
guidance the same morning of surgery. In both protocols, 
between the administration of the radiotracer and the operating 
room, a scintigraphy was acquired (SPECT-CT if necessary) and 
skin marking of the lesion. The surgical open procedure was 
assisted by gamma probe and intraoperative gammacamera. 

Intraoperative histopathological study determined the completion 
of the intervention. Results: Diagnostic MIBI scintigraphy had 
been able to identify pathological gland in 76 (87.4 patients 
and ultrasound in 65 (74.7%). PET-Choline and/or Methionine 
was performed in 31 patients being diagnostic 29 (93.5%). 
The surgical procedure performed was minimally invasive in 
84 (96.6%) patients, while 3 (3.4%) required an enlargement of 
the initial incision: two due to involvement of two eutopic but 
contralateral glands and another due to the posterior location of 
an ectopic gland. Surgical radioguided resection of the parathyroid 
lesion has been achieved in 85 (97.7%) patients, corresponding 
82 (96.5%) to adenomas and 3 (3.5%) to hyperplasic glands. Two 
patients have presented double lesion: adenoma and hyperplasia. 
The MIRP -MIBI has been successful in 68/70 (97.1%) patients and 
the MIRP -MAA 17/17(100%). The weight of the glands obtained was 
higher in MIRP -MAA compared to MIRP-MIBI, 820 mg (IQR: 560.0-
1405.0) vs 665 mg (IQR: 407.5-1417.5); difference not significant 
(p=0.560)Technical difficulties related to the administration of the 
radiotracer in half of the MIRP -MAA have been described. Mild 
surgical complications have been recorded in 6 (6.8%) patients: 
two self-resolving subcutaneous hematoma, three transient early 
hipoparathyroidism/hypocalcaemia and one vocal cord paresis. 
Conclusion: The MIRP procedure has been implemented in our 
center and is currently being carried out fluently. The percentage of 
surgical success obtained is very high. Based on the results obtained, 
we consider the posibility of dispensing with the intraoperative 
pathological study when having a long-term follow-up and with 
the inclusion of a greater number of patients. 

OP-187
ROLL Technique in Subcentimeter Lung Nodules 
Through Electromagnetic Navigation Bronchoscopy and 
Videothoracoscopy Pulmonary Resection in a Single Time. 
Pilot Experience
J. Rodríguez Gomez, M. Ollarves Carrero, C. A. Fraile Olivero, 
R. Couto Caro, A. Ortega Candil, P. Nespral Torres, P. Romero 
Fernández, P. Dauden Oñate, E. Fernández Martín, M. J. Bernabé 
Barrios, J. Carreras Delgado, M. N. Cabrera Martín;  
Hospital Clínico San Carlos, Madrid, SPAIN.

Aim/Introduction: Our aim is to describe our pilot experience of 
ROLL technique with 99mTC-MAA, using electromagnetic navigator-
guided bronchoscopy (ENGB) to perform pre-surgical marking 
of non-palpable lung lesions and resection with video-assisted 
thoracoscopy (VATS) in a single surgical time. Materials and 
Methods: An ENGB is performed under general anesthesia with 
involvement of the neumologist and the thoracic surgeon. Once the 
lesion is located by CT/PET-CT, it is accessed with a needle Arcpoint 
18G lung, with a working length of 137 cm and a working channel 
of 2 mm, it is estimated that the administered dose is 12.3 MBq in 
a volume of 0.2ml. Once the radiopharmaceutical is administered, 
it is confirmed by intrapulmonary deposit with a portable 
gammacamera and the activity is measured in vivo. Subsequently, 
the patient is placed in lateral decubitus and the resection of the 
nodule is performed with VATS guided by a gamma detector 
probe. Once the intrapulmonary region of maximum activity has 
been located, it is removed by pulmonary wedge resection and it 
is verified that the background activity in the surgical bed does not 
exceed 10% of initial activity. Results: The technique was applied 
in 3 consecutive patients with subcentimeter pulmonary nodules 
in upper left lobe. The navigation and marking technique had an 
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average duration of 10 minutes. Injected doses were 37 MBq in the 
first patient and 12.3 MBq in second and third patients, with better 
results. The area of   major activity was located in <2 minutes. Pleural 
dissemination of the radiopharmaceutical was not observed. The 
pulmonary resection was oriented with a gamma detector probe 
and subsequently the presence of a deposit inside the extracted 
surgical piece was verified with a portable gammacamera. Free 
resection margins were obtained in all cases. It was possible 
to resect a 3 mm micronodule with histological metastasis of 
telangiectatic osteosarcomain in a 21-year-old patient. 2/3 nodules 
were palpable in the surgical specimen and we considered that the 
area of   greatest activity was<1 cm from the nodules. Conclusion: 
To our knowledge, we are the first working group to perform ROLL 
technique with ENGB. In our series, we obtained a high marking 
accuracy, and it seems to be a simple, safe and reproducible 
technique. It combines the precision of the electromagnetic 
navigator with the low migration of the radiotracer allowing a fast 
and accurate intraoperative identification of non-palpable lung 
lesions. 

OP-188
Radioguided surgery with direct beta detection: a 
feasibility study in cervical cancer with 18F-FDG
F. Collamati1, A. Florit2, N. Bizzarri3, L. Valerio4, R. Faccini5, V. Rufini4, 
R. Mirabelli5, A. Collarino2;  
1INFN Rome, Rome, ITALY, 2Section of Nuclear Medicine, 
University Department of Radiological Sciences and 
Haematology, Università Cattolica del Sacro Cuore, Rome, 
ITALY, 3Gynecologic Oncology Unit, Fondazione Policlinico 
Universitario A. Gemelli, Rome, ITALY, 4Nuclear Medicine 
Unit, Fondazione Policlinico Universitario A. Gemelli IRCCS, 
Rome, ITALY, 5Università Sapienza Roma, Rome, ITALY.

Aim/Introduction: A novel approach to beta radioguided surgery 
has been recently proposed, based on a probe constituted by a low 
density scintillating material. Albeit originally developed for pure 
beta- emitting isotopes, its high sensitivity to beta particles and 
intrinsic transparency to photons suggested to investigate also its 
applicability in case of beta+ emitting isotopes, like 18F-FDG.In this 
contribution, results of a pilot study aimed at investigating, based 
on Monte Carlo simulations, the applicability of beta radioguided 
surgery for tumor resection and margins assessment in cervical 
cancer patients injected with 18F-FDG were reported. Materials 
and Methods: Patients were retrospectively included if they had 
a recurrent or persistent cervical cancer, underwent preoperative 
PET/CT to exclude distant metastases and received a radical surgery. 
PET/CT images were analyzed by drawing a volume of interest 
on both tumor and background (internal obturator muscle), and 
then extracting tumor SUVmax and background SUVmean. These 
uptake values were then used to obtain, by means of a Monte Carlo 
simulation of the beta probe, the expected counting rates in a 
realistic surgery scenario. Careful attention was paid in estimating 
the so-called “far background”, i.e. the flux of annihilation photons 
coming from the whole patient and eventually impinging on 
the probe. Results: A total of 38 patients were included. Median 
Tumor SUVmax was 10.2 (IQR, 7.7-12.3) and median Background 
SUVmean was 1.0 (IQR, 0.7-1.2), resulting in a median TNR of 10.6 
(IQR, 7.5-14.0). Mean “far background” expected counting rate was 
380 counts per second. The final signal-to-background ratio had a 
median value of 1.14 (IQR, 1.11-1.18). Given these results, a probing 
time of ~2s is expected to be sufficient for discriminating the 

tumor from background. Conclusion: This Monte Carlo study on 
PET image findings suggests that this innovative approach to beta 
radioguided surgery could effectively help surgeons to distinguish 
tumor margins from surrounding healthy tissue, also in a context 
characterized by elevated background like in cervical cancer. 

OP-189
Performance guided surgery - kinematics of DROP-IN 
gamma probe use during robotic sentinel lymph node and 
PSMA-receptor targeted procedures in prostate cancer 
patients
S. Azargoshasb1, H. A de Barros2, D. D.D. Rietbergen3, C. Wagner4, 
T. Maurer5, P. J van Leeuwen2, H. G. van der Poel2, M. N. van 
Oosterom1, F. W.B. van Leeuwen1;  
1Interventional Molecular Imaging Laboratory, Department of 
Radiology, Leiden University Medical Cent, Leiden, NETHERLANDS, 
2Department of Urology, Netherlands Cancer Institute-Antoni 
van Leeuwenhoek Hospital, Amsterdam, NETHERLANDS, 
3Section of Nuclear Medicine, Department of Radiology, 
Leiden University Medical Center, Leiden, NETHERLANDS, 4St. 
Antonius - Hospital Gronau, Head of Robotic Urology, Gronau, 
GERMANY, 5Martini-Klinik Prostate Cancer Center, University 
Hospital Hamburg-Eppendorf, Hamburg, GERMANY.

Aim/Introduction: The introduction of the DROP-IN gamma 
probe supports the implementation of robot-assisted radioguided 
surgery. Known robotic radioguidance procedures in prostate 
cancer patients are sentinel lymph node (SLN) resections [1] and 
prostate-specific membrane antigen (PSMA)-targeted resections 
[2]. While both procedures make use of 99mTc-isotopes and 
a DROP-IN gamma probe for target identification, the two 
procedures are not identical. In fact, PSMA-targeted resections 
seem to be more challenging. We used computer-vision strategies 
to objectively quantify the difference in DROP-IN- gamma probe 
use during clinical SLN and PSMA procedures. Materials and 
Methods: Expert surgeons applied the DROP-IN gamma probe in 
50 prostate cancer patients (period 2018-2021). SLN resections (n 
= 25; primary surgery; indocyanine green (ICG)-99mTc-nanocolloid 
(~200MBq, 5-6h prior to surgery)). PSMA-targeted resections (n 
= 25; salvage surgery; 99mTc-PSMA I&S (~550MBq, 16-22h prior to 
surgery)). Preoperative roadmaps were created using SPECT/CT 
imaging (i.e., SLN and PSMA) and PET/CT imaging (i.e., PSMA only). 
Resections were performed with a da Vinci system. In all cases, pre-
, intra- and post- operative signal intensities were recorded and 
pathology was performed. Using a custom software algorithm, 
built with the ResNet artificial intelligence network, the DROP-IN 
probe kinematics were extracted from endoscopic videos. Digitized 
probe tracks were processed to extract key metrics that were used 
to generate decision-making and dexterity scores. Results: The 
pre- and intraoperative nodal signal intensities in PSMA-targeted 
surgery, were about 2 and 7 times lower than those found during 
SLN surgery (550 versus 1200 counts preoperative SPECT-CTs 
and 150 versus 1050 counts/s intraoperative probe readouts, 
respectively). Combined with background signals this converted 
to a 2-fold lower SBR ratio for the PSMA-targeted procedures (1.8 
versus 3.6, respectively). Kinematic analysis revealed differences in 
a.o. target identification time (75 sec per SLN vs. 368 sec per PSMA 
lesion; p<0.001), probe pick-up (1 versus 5; p<0.001). This converted 
to a 3.7-fold (p<0.001) reduction in dexterity and decision-making 
for PSMA-targeted procedures. Conclusion: While the DROP-
IN technology facilitates robotic radioguided surgery, its utility 
is highly reliant on the pharmacokinetics of the tracer used. As a 
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result of lower signal intensities and signal to background ratios, 
the receptor-targeted approach (lower signal intensity and more 
background) yielded reduced surgical performance. References: 1. 
Dell’Oglio, P., et al., European Urology, 2021. 2. de Barros, H.A., et al. 
European Urology, 2022.

OP-190
Salvage robot-assisted PSMA-radioguided surgery 
inrecurrent prostate cancer using a novel DROP-INgamma 
probe
F. Falkenbach1, L. Budäus1, M. Graefen1, D. Köhler2, F. W. B. van 
Leeuwen3, M. N. van Oosterom3, A. Berrens4, H. de Barros4, P. van 
Leeuwen4, H. van der Poel4, S. Knipper1, T. Maurer1,5;  
1Martini-Klinik Prostate Cancer Center, University Hospital 
Hamburg-Eppendorf, Hamburg, GERMANY, 2Department of 
Radiology and Nuclear Medicine, University Hospital Hamburg-
Eppendorf, Hamburg, GERMANY, 3Interventional Molecular 
Imaging Laboratory, Department of Radiology, Leiden University 
Medical Center, Leiden, NETHERLANDS, 4Department of Urology, 
Antoni van Leeuwenhoek Hospital – the Netherlands Cancer 
Institute, Amsterdam, NETHERLANDS, 5Department of Urology, 
University Hospital Hamburg-Eppendorf, Hamburg, GERMANY.

Aim/Introduction: Positron-emission tomography (PET) directed 
against the prostate-specific membrane antigen (PSMA) allows 
detection of even small and/or atypically localized metastatic 
prostate cancer (PCa) lesions at low PSA values. In a subset of 
patients with recurrent oligometastatic localized PCa PSMA-
targeted radioguided surgery (PSMA-RGS) might be of value. 
Recently, a DROP-IN gamma-probe for intraoperative detection 
of metastatic lesions was introduced to facilitate a robot-assisted 
minimally invasive approach. Here, we report on our experience 
and the outcome of the first 16 patients treated with PSMA-RGS 
using the DROP-IN probe. Materials and Methods: We assessed 16 
patients treated with robot-assisted PSMA-RGS between 05/2021 
and 03/2022. All patients presented with biochemical recurrence 
after radical prostatectomy (RP) and soft-tissue lesions on PSMA 
PET. Histological correlation, early PSA responses and Clavien-Dindo 
complications were evaluated. Results: Median age was 64 years 
(interquartile range [IQR]: 56-70.5 years). Prior to PSMA-RGS, overall 
median PSA was 0.55 ng/ml (interquartile range [IQR]: 0.35-0.82 
ng/ml). Metastatic soft-tissue lesions from PCa metastases could 
be removed in 15 (94%) patients. Postoperatively, median PSA was 
0.18 ng/ml (IQR: 0.05-0.27 ng/ml). During the median follow-up 
of 4.2 months (IQR: 1.0-5.8 months), 4 patients experienced BCR 
and 1 patient received further therapy. One patient suffered from 
a Clavien-Dindo complication grade IIIb within three months from 
surgery (intraabdominal fluid collection necessitating drainage in 
general anesthesia). Limitations are the retrospective design and 
lack of a control group, as well as the small cohort. Conclusion: 
Robot-assisted PSMA-RGS using the novel DROP-IN gamma 
probe is a promising tool to enhance intraoperative detection of 
metastatic lesions in PCa during salvage surgery in a minimally 
invasive fashion. Further studies are needed to confirm our findings. 

OP-191
99mTc-MIP-1404 for SPECT/CT imaging and subsequent 
PSMA-radioguided surgery in early biochemical recurrent 
prostate cancer
T. Maurer1, M. Sauer2, S. Klutmann2, I. Apostolova2, W. Lehnert2, L. 
Budäus1, S. Knipper1, D. Koehler2;  
1Martini-Klinik Prostate Cancer Center, Hamburg-Eppendorf, 
GERMANY, 2Department of Diagnostic and Interventional 
Radiology and Nuclear Medicine, University Medical Center 
Hamburg-Eppendorf, Hamburg-Eppendorf, GERMANY.

Aim/Introduction: The aim of this case series was to evaluate the 
feasibility of prostate-specific membrane antigen (PSMA) radioguided 
surgery (RGS) with 99mTc-MIP-1404 in recurrent prostate cancer. 
Materials and Methods: 9 patients with PSMA-positive lesions 
on PET/CT received a median dose of 747 MBq (IQR 710 - 764) of 
99mTc-MIP-1404 17.2 hours (IQR 16.9 - 17.5) before SPECT/CT and 
22.3 hours (IQR 20.8 - 24) before RGS (median prostate-specific 
antigen (PSA) 0.74 ng/ml, IQR 0.41 - 1.54). Semiquantitative lesion 
measurements were conducted for PET and SPECT. Count rates of 
lesions and the background were measured during RGS. Results: 
17 PSMA-positive lesions were detected on PET/CT (median short 
axis diameter 4 mm, IQR 3 - 6; median SUVmax 8.9, IQR 5.2 - 12.6). 
9/17 (52.9%) lesions were visible on SPECT/CT (median SUVmax 
13.8, IQR 8 - 17.9). Except for 2 foci, all PET/CT-positive findings 
demonstrated intraoperative count rates above the background 
(median counts 31, IQR 17 - 89) and were lymph node metastases 
on histopathology. Additionally, PSMA-RGS identified 2 more lymph 
node metastases than PET/CT. PSA values decreased after RGS in 
6/9 (67%) patients meeting the criteria of complete biochemical 
response in 5/9 cases (56%). Conclusion: PSMA-RGS with 99mTc-
MIP-1404 was able to identify PCa related lymph node metastases 
in all patients including two additional lesions compared to PET/CT. 
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OP-192
Prognostic Value of Myocardial Flow Capacity and Global 
Absolute Perfusion Measurements using Rubidium-82 
with SiPM PET/CT
M. Dietz, C. H. Kamani, G. Allenbach, V. Rubimbura, S. Fournier, M. 
Nicod Lalonde, N. Schaefer, E. Eeckhout, O. Muller, J. O. Prior;  
Centre Hospitalier Universitaire Vaudois, Lausanne, SWITZERLAND.

Aim/Introduction: The aim of this study was to compare the 
prognostic value of myocardial flow capacity (MFC) and global 
myocardial flow reserve (MFR) and stress myocardial blood flow 
(stress MBF) on Rubidium-82 (82Rb) cardiac PET/CT for predicting 
major adverse cardiovascular events (MACE), on the latest PET camera 
using silicon photomultipliers digital readout (SiPM) technology. 
Materials and Methods: We prospectively enrolled 234 consecutive 
participants with suspected myocardial ischemia. Participants 
underwent 82Rb cardiac SiPM PET/CT and were followed-up for 
MACE over 652 days (interquartile range: 559 to 751 days). For each 
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participant, regional severely reduced MFC (MFCsevere) and global 
MFR and stress MBF were measured. Results: On multivariable 
analysis after adjustments for clinical risk factors, MFCsevere and 
global MFR or stress MBF emerged all as independent predictors of 
MACE (HR 3.67, 3.1, and 4.5, respectively, p < 0.001 for all). However, 
only global stress MBF was an independent prognostic factor for 
MACE after adjusting for clinical risk factors and the combined use 
of MFCsevere and global MFR and stress MBF (HR 2.81, p = 0.027). 
Conclusion: Using the latest SiPM PET technology with 82Rb, 
MFC and global MFR and stress MBF are powerful predictors of 
cardiovascular event, outperforming traditional cardiovascular risk 
factors. However, only global stress MBF independently predicts 
MACE, being superior to MFC and global MFR. 

OP-193
Risk assessment of obstructive coronary artery disease 
using segmental myocardial flow reserve in addition to 
visual evaluation of Rb-82 PET
S. Koenders1,2, J. A. van Dalen3, P. L. Jager1, M. Mouden4, C. H. 
Slump2, J. D. van Dijk1;  
1Nuclear Medicine, Isala Hospital, Zwolle, NETHERLANDS, 
2Technical Medical Center, University of Twente, Enschede, 
NETHERLANDS, 3Medical Physics, Isala Hospital, Zwolle, 
NETHERLANDS, 4Cardiology, Isala Hospital, Zwolle, NETHERLANDS.

Aim/Introduction: Absolute myocardial flow reserve (MFR) 
measurements are increasingly used in Rubidium-82 (Rb-82) PET 
myocardial perfusion imaging (MPI) as it provides incremental 
diagnostic and prognostic information in patients with suspected 
obstructive CAD (oCAD). MFR is traditionally assessed on a global 
level for the whole myocardium but recent studies have suggested 
an added diagnostic value for segmental MFR (segMFR). In clinical 
practice, flow values are combined with visual assessment of MPI 
to detect oCAD. It is unknown how visual assessment can best be 
combined with segMFR to determine the post-test likelihood on 
oCAD. Hence, our aim was to determine the probability of oCAD 
based on visual assessment of Rb-82 PET scans and segMFR values. 
Materials and Methods: We retrospectively have included 1519 
patients referred for rest and regadenoson-induced stress Rb-82 PET/
CT without a prior history of CAD. All Rb-82 PET images were visually 
assessed qualitatively by two expert readers and classified as normal 
or as abnormal (defined as having a reversible or irreversible defect). 
We defined the segMFR as the lowest MFR of all 17 segments. Next, 
we determined the probability of oCAD for both visually normal 
and abnormal Rb-82 PET scans as function of segMFR values. The 
primary endpoint was oCAD on invasive coronary angiography 
(ICA). Results: The median follow-up was 23 months [interquartile 
range: 18 - 27] with a minimal follow-up of 12 months. Of all 1519 
patients scanned, 83% (1259) scans were classified as normal of 
which 3.7% (46) had oCAD on ICA. Of the 17% (260) patient scans 
classified as visually abnormal, 39% (102) had oCAD on ICA. When 
combining MFR with visually normal scans, the probability of oCAD 
increased from 0.5% with segMFR>2.0 to 15% with segMFR ≤1.0. 
For visually abnormal scans, the probability of oCAD increased from 
15% with segMFR >2.0 to 69% for MFR ≤1.0. The probability of oCAD 
can be described for normal scans by 17.8(segMFR)-3.79 (R2=0.78) and 
for abnormal scans by 55.9(segMFR)-1.63 (R2=0.80). Conclusion: The 
probability of obstructive CAD increases with decreasing segmental 
MFR for both visually normal and abnormal Rb-82 PET scans. Patients 
with a visually normal Rb-82 PET scan and segmental MFR ≤1.0 have 
a similar probability of obstructive CAD as compared to patients 
with visually abnormal scans and segMFR >2.0. 

OP-194
Myocardial blood flow in acute myocardial infarction 
patients
A. Mochula1, K. Zavadovsky1, D. Vorobyeva1, O. Mochula1, A. 
Maltseva1, A. Baev1, M. Gulya1, A. Gimelli2, V. Ryabov1;  
1Cardiology Research Institute, Tomsk National 
Research Medical Center, Russian Academy of 
Sciences, Tomsk, RUSSIAN FEDERATION, 2Fondazione 
Toscana/CNR Gabriele Monasterio, Pisa, ITALY.

Aim/Introduction: The objective of this study was to assess SPECT 
CZT derived myocardial blood flow (MBF) flow reserve (MFR) and 
flow difference (FD) in acute myocardial infarction (AMI) patients 
and to compare this data with serum cardiac troponin and cardiac 
magnetic resonance (CMR) findings. Materials and Methods: 31 
AMI patients underwent invasive coronary angiography (ICA), serial 
high-sensitivity serum cardiac troponin I (cTnI) measurement, CZT 
SPECT with the evaluation of visual and quantitative (MBF, MFR and 
FD) perfusion parameters, and contrast-enhanced CMR. According 
to ICA results, all AMI patients were divided into two groups: 1) 
with non-obstructive coronary arteries (MINOCA), n=10; 2) with 
obstructive coronary artery disease (MICAD), n=21. Results: The 
values of SSS and SRS were significantly (p<0.01) higher whereas 
global stress MBF, MFR significantly lower in MICAD patients as 
compared to MINOCA - 5.0 (3.0; 5.0) vs 9.0 (5.0; 13.0); 2.0 (1.0; 3.0) 
vs 6.0 (3.0; 11.0); 2.02 (1.71; 2.37) vs 0.86(0.72; 1.02) ml/min/g; and 
2.61 (2.23; 3.14) vs 1.67 (1.1; 1.9), respectively. Stress MBF correlated 
with cTnI at 24h and day 4: r=-0.39; p=0.03 and r=-0.47; p=0.007, 
respectively. FD correlated with cTnI at 24h and day 4: r=-0.39; 
p=0.03 and r=-0.46; p=0.009. CMR analysis showed that infarct size, 
MVO and myocardial edema in MICAD patients were significantly 
(<0.05) higher as compared to MINOCA: 19.4 (10.4; 29.7) vs 1.8 
(0.0; 6.9); 0.1 (0.0; 0.7) vs 0.0(0.0; 0.0) and 19.5 (12.0;30.0) vs 3.0 (0.0; 
12.0), respectively. According to vessel-based analysis of CMR data, 
acute myocardial injury (defined as late gadolinium enhancement 
and myocardial oedema) was observed more frequently in 
MICAD patients compared to MINOCA: 34(37%) vs 5(5%) p=0.005, 
respectively. The values of regional stress MBF, MFR and FD were 
significantly decreased in LV territories characterized by myocardial 
injury compared to those without: 0.98 (0.73;1.79) vs 1.33 (0.94;2.08) 
p<0.01, 1.64 (1.0;2.36) vs 2.0 (1.53;2.89) p<0.01 and 0.33 (0.05;0.57) 
vs 0.56 (0.36;1.32) p>0.01, respectively. Conclusion: In patients with 
acute myocardial infarction, SPECT CZT derived flow measures were 
associated with the high-sensitivity troponin I as well as the extent 
of oedema, microvascular obstruction and infarct size detected by 
CMR. On the regional level, quantitative SPECT CZT measures were 
significantly lower in vessel territories characterized by myocardial 
injury. This study was supported by the Russian Science Foundation 
Grant №21-75-00051. 

OP-195
Regional myocardial perfusion by 82Rb PET/CT in 
predicting lesion-related outcome in patients with 
ischemia and non-obstructive coronary arteries (INOCA)
E. Zampella1, R. Assante1, V. Gaudieri1, T. Mannarino1, A. 
D’Antonio1, P. Buongiorno1, C. Nappi1, E. Criscuolo1, R. Bologna1, 
G. Mango1, R. Green1, V. Cantoni1, P. Arumugam2, M. Petretta3, A. 
Cuocolo1, W. Acampa1;  
1University Federico II, Naples, ITALY, 2Department of Nuclear 
Medicine, Central Manchester Foundation Trust, Manchester, 
UNITED KINGDOM, 3IRCCS Synlab SDN, Naples, ITALY.
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Aim/Introduction: Myocardial ischemia with no obstructive 
coronary artery disease (INOCA) is associated with unfavorable 
prognosis. Cardiac imaging with 82Rb PET/CT allows accurate 
measurement of coronary artery calcium (CAC), myocardial 
perfusion and myocardial flow reserve (MFR). We investigated the 
prognostic value of the combined assessment of regional CAC 
score, ischemic total perfusion defect (ITPD) and MFR, obtained by 
82Rb PET/CT , in predicting lesion-related outcome in patients with 
INOCA. Materials and Methods: We studied 311 patients with INOCA 
who underwent stress-rest 82Rb PET/CT. Regional measurements of 
CAC score, ITPD and MFR were calculated. According to CAC score, 
vessels were categorized as <400 and ≥400. Ischemia was defined 
as a regional ITPD ≥2% and regional MFR was considered reduced 
when <2. Cardiac end points were cardiac death, target vessel-
related myocardial infarction, or unstable angina requiring coronary 
revascularization. A Weibull parametric survival model was used 
to evaluate how the variables influenced time to event and to 
estimate risk-adjusted event rates during follow-up. Results: During 
a median follow-up of 37 months (range 6-108), lesion-related 
events occurred in 42 (4.5%) of the 933 vessels analyzed. ITPD was 
higher in vessels with events compared to those without (2.03±3.7 
vs. 0.23±0.89, p<0.001). Hyperemic MBF (1.83±0.68 vs. 2.40±0.80, 
p<0.001) and MFR (1.78±0.60 vs. 2.57±0.82, p<0.001) were lower 
in vessels with events compared to those without. The prevalence 
of CAC score ≥400, ITPD ≥2% and MFR <2 was higher in vessels 
with events compared to those without (all p<0.01). At univariable 
COX analysis, CAC score, ITPD and MPR were predictors of events (all 
p<0.01). At multivariable analysis, only ITPD and MPR (both p<0.001) 
resulted independent predictors of events. At parametric survival 
analysis, the highest probability of cardiac events and the major 
risk acceleration were observed in patients with ITPD ≥2% and MFR 
<2. Conversely, patients with normal ITPD and preserved MFR had 
the lowest probability of events. The annualized event rate was 
higher in vessels with reduced MFR as compared to those without 
(p<0.001). Conclusion: The combination of regional coronary 
myocardial perfusion and vascular function is able to predict the 
occurrence of lesion-related events in vessels without obstructive 
CAD at coronary angiography. These measurements may be useful 
in the identification of patients with INOCA at higher risk of events, 
in which a more aggressive treatment should be considered. 

OP-196
Exploring coronary disease of patients with normal 
perfusion on SPECT-MPI, can we go further?
B. Pereira1, P. Dias1, P. Medeiros2, P. Soeiro1;  
1Centro Hospitalar Universitário de São João, Porto, 
PORTUGAL, 2Hospital de Braga, EPE, Braga, PORTUGAL.

Aim/Introduction: Single-photon emission computed tomography 
myocardial perfusion imaging (SPECT-MPI) is a useful non-invasive 
test for the diagnosis of significant obstructive coronary artery 
disease(CAD). The incidence of significant CAD in patients with 
normal perfusion studies is <1%/year. High-risk marker on SPECT-
MPI studies were identified. However, the true impact of these 
markers in patients with normal perfusion is unknown. The aim of 
this study is to determine if, in patients with normal SPECT-MPI, any 
of these high-risk markers are associated with a significant coronary 
event on follow-up. Materials and Methods: A single-center, 
observational, retrospective, and longitudinal study was performed, 
including patients aged ≥18 years, with normal stress/rest gated-
SPECT-MPI study (visual assessment and as a Summed Stress Score 

(SSS)< 4), acquired in 2015 and 2016. Exclusion criteria were known 
CAD, non-ischemic cardiomyopathy, and congenital heart disease. 
The high-risk markers were left ventricle ejection fraction (LVEF) 
reduction on stress vs. rest study ≥5%, transient ischemic dilation 
(TID - stress/rest volumes ratios ≥1.15), visualization of the right 
ventricle on SPECT imaging and summed motion score (SMS) and 
summed thickening score (STS). Coronary event during follow-up 
was defined as the dependent variable. Using SPSS Statistics 28®, RL 
univariable analysis was performed. Odds-ratio, confidence intervals 
(95%) and p values were calculated for all the independent variables. 
Variables with p<0.05 were selected for the prediction model 
(classification cut: 0.5; maximum: 20 iterations) by using backward 
wald automatic selection procedures (entry value: 0.05, removal: 
0.1). Results: A total of 268 patients met the inclusion criteria (58% 
male; mean age: 65.7±13.0 years). Regarding background, 78% 
of patients had hypertension, 55% dyslipidemia, 32% diabetes 
mellitus, 26% chronic kidney disease and 18% are smokers. LVEF 
reduction ≥5%, TID end-systolic, end-diastolic, mean volume >1.15, 
right ventricle visualization on stress and on rest studies were 
present in 24%, 22%, 7%, 6%, 13% and 8%, respectively. Only 5 
variables were statistically significant, with increased risk of events 
associated with diabetes mellitus (OR=2.93, p=0.009), smoking 
(OR=3.14, p=0.009), LVEF reduction ≥5% (OR=2.91, p=0.011), SMS 
variation (OR=1.09, p=0.012) and STS variation (OR=1.11, p=0.03). 
In the logistic regression model, only diabetes mellitus, smoking 
and LVEF reduction ≥5% remained statistically significant (p=0.008, 
p=0.021 and p=00016, respectively). Conclusion: In patients 
with normal perfusion on SPECT-MPI, the incidence of significant 
coronary event was higher in those with LVEF reduction ≥5% on 
stress study, so this marker may be of clinical relevance in the 
follow-up of these patients. 

OP-197
The incremental value of coronary artery calcium score 
in predicting long-term prognosis and defining warranty 
period of normal stress-only CZT SPECT
M. Kamerman1,2, J. D. Van dijk3, J. R. Timmer4, J. Ottervanger4, S. 
Knollema5, P. L. Jager5, M. Mouden4;  
1Isala, Zwolle, NETHERLANDS, 2Isala Cardiology, Zwolle, 
NETHERLANDS, 3Isala Nuclear Medicine, Zwolle, 
NETHERLANDS, 4Isala, Zwolle Cardiology, NETHERLANDS, 
5Isala, Zwolle Nuclear Medicine, NETHERLANDS.

Aim/Introduction: Normal stress-only (SO) imaging using cadmium 
zinc telluride (CZT) SPECT reduces imaging time and radiation dose 
with a good short-term prognosis. Despite the good short-term 
prognosis of SO CZT-SPECT, the long-term prognostic value of 
coronary artery calcium score (CACS) on top of SO CZT SPECT remains 
unknown. Therefore, we assessed the incremental prognostic 
value of CACS and its impact on the warranty period of normal SO 
SPECT. Materials and Methods: We retrospectively included 1784 
symptomatic patients without a history of coronary artery disease 
(CAD) and a normal SO SPECT with CAC scoring. Major adverse 
cardiac events (MACE) were defined as late revascularization (> 90 
days after SPECT SO), non-fatal myocardial infarction and cardiac 
death. Annual event rates were calculated for CACS categories: 0, 
1-399 and 400 - 999 and ≥ 1000 up to 10 years. Warranty period was 
defined as the length of time with annual MACE rates < 1%. Results: 
The mean age was 60 ± 12 years (66% female) with a mean follow-
up of 10.1 ± 2.2 years. Annual overall incidence of MACE was 0.78%. 
The total population remained low risk for the entire length of the 
follow-up (10.1 years). CACS 0 and CACS 1-399 were associated with 
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a 10-year warranty period of an annual MACE <1%, while CACS 400-
999 showed an increasing annual MACE with a warranty period of 
2 years (0.8% at 1 year and 1.8% at 10 years). CACS >1000 showed 
a deceleration in MACE rate with 5.6% at 0 years and 2.7% at 10 
years. CACS was the strongest hazard of MACE (HR 4.72, 95% CI 2.17 
- 10.24). In addition, older age, pre-test probability ≥32%, ≥3 risk 
factors and typical angina were independent predictors for MACE. 
Conclusion: CACS provides incremental prognostic information in 
patients with normal SO CZT SPECT and aids in determining the 
warranty period of a normal SPECT. 

OP-198
Impact of changes of myocardial flow reserve after 
coronary revascularization on cardiovascular outcome
R. Assante1, A. D’Antonio1, E. Zampella1, V. Gaudieri1, T. 
Mannarino1, P. Buongiorno1, C. Nappi1, E. Criscuolo1, R. Bologna1, 
M. Petretta2, A. Cuocolo1, W. Acampa1;  
1Universita’ di Napoli Federico II, Naples, ITALY, 
2IRCCS Synlab SDN, Naples, ITALY.

Aim/Introduction: It has been demonstrated that successful 
coronary revascularization has a significant positive impact on 
absolute myocardial perfusion. Aim of our study was to evaluate 
the prognostic value of changes in myocardial perfusion reserve 
(MPR) by 82Rb positron emission tomography/computed 
tomography (PET/CT) myocardial perfusion imaging (MPI), after 
coronary revascularization. Materials and Methods: We enrolled 
93 patients referred to 82Rb PET/CT MPI before and after coronary 
revascularization (PCI or CABG). All patients were followed for the 
occurrence of late (>6 months) cardiovascular events (cardiac 
death, nonfatal myocardial infarction, unstable angina, repeated 
revascularization and heart failure). Improvement in total perfusion 
defect (TPD) was defined as a reduction ≥5%. Improvement 
in MPR was considered in patients with recovery of MPR after 
revascularization. Results: In the overall patient population, MPR 
improved after revascularization from 1.90 ± 0.76 to 2.07 ± 0.71 
(P<0.05) and TPD decreased from 16 ± 11% to 12 ± 11% (P<0.005). 
During a median follow-up of 20 months, 19 events occurred. 
Patients with worsening of TPD had a higher (P < .01) event rate 
compared to those without. Event rate was higher also in patients 
with worsening of MPR compared to those with unchanged or 
improved MPR (P<0.05). At Cox analysis, worsening of both TPD and 
MPR resulted as independent predictors of events (both P<0.05). 
Patients with both worsening of MPR and TPD had the worst event-
free survival (P<0.001). Conclusion: Worsening of TPD and MPR after 
coronary revascularization procedures is associated with higher risk 
of cardiovascular events during follow-up. Serial MPI with 82Rb PET/
CT may improve risk stratification in patients submitted to coronary 
revascularization. 

OP-199
Correlation of SPECT Myocardial Flow Reserve with 
coronary angiography results
M. Bailly1, F. Thibault1, G. Metrard1, M. Courtehoux2, D. 
Angoulvant2, M. Ribeiro2;  
1CHR Orléans, Orleans, FRANCE, 2CHRU Tours, Tours, FRANCE.

Aim/Introduction: Dedicated CZT cardiac cameras enable 
dynamic stress and rest SPECT acquisitions and provide accurate 
measurements of absolute myocardial flow reserve (MFR). MFR 
have been shown to improve diagnostic performances of coronary 
artery disease (CAD) in cardiac positron emission tomography. 
In this study, we compared the results of SPECT global MFR 

measurement with the results of invasive coronary angiography 
(ICA). Materials and Methods: Patients referred for dynamic SPECT 
with ICA performed within 3 months were included. Dynamic 
SPECT were acquired on CZT-based pinhole cardiac cameras in 
listmode using a stress (258 ± 13 MBq) / rest (519 ± 22 MBq) one-
day Tc-99m-tetrofosmin protocol. Kinetic analysis was done with 
Corridor4DMTM software using a 1-tissue-compartment model 
and converted to MBF using a previously determined extraction 
fraction correction. ICA was visually assessed by the experienced 
interventional cardiologist responsible for the procedure and 
considered normal if no significant coronary artery plaque (>10-
20%) according to the angiographer conclusion. Results: 65 patients 
(37 male, 28 female) were included. 37 patients had already-known 
CAD. Mean age was 67.8 ±10.6 %; mean BMI was 29.8 ± 5.6 %. Mean 
global MFR was 2.27 ± 1.03. 31 patients had impaired MFR (using a 
threshold of 2); among them, 3 patients had normal ICA, but had 
history of diabetes with potential microvascular dysfunction. 34 
patients had preserved MFR: 17 with normal ICA, 17 with history 
of revascularization and/or optimal medical therapy. Considering 
patients with 1-vessel disease successfully revascularized before 
SPECT as “normal”, Area Under ROC Curve was 0.92 for global MFR. 
Using the same threshold of 2, sensitivity and specificity were 
respectively 100% and 85.71%. Conclusion: Global MFR measured 
during dynamic SPECT is significantly correlated to ICA results. This 
parameter significantly enhances SPECT diagnostic performances 
and could help physician decision to perform ICA. 

OP-200
Quantification of MBF and MPR by Low-Dose Dynamic 
CZT-SPECT in Patients with Diabetes Mellitus and normal 
MPI
A. D’Antonio, T. Mannarino, R. Assante, E. Zampella, V. Gaudieri, 
R. Bologna, E. Criscuolo, P. Buongiorno, C. Nappi, A. Cuocolo, W. 
Acampa;  
Department of Advanced Biomedical Sciences, 
University of Naples “Federico II”, Naples, ITALY.

Aim/Introduction: Non-invasive assessment of myocardial blood 
flow (MBF) and myocardial perfusion reserve (MPR) is an important 
tool to evaluate both epicardial coronary artery disease (CAD) and 
microvascular dysfunction. No data are available on the evaluation 
of MBF by low-dose dynamic cadmium-zinc-telluride (CZT) SPECT 
imaging in diabetic patients. The aim of this study is to compare 
coronary vascular function in diabetic and non-diabetic patients 
with normal myocardial perfusion imaging (MPI) by low-dose 
dynamic CZT-SPECT. Materials and Methods: We studied 129 
consecutive patients (63 diabetic and 66 non-diabetic patients), 
referred for cardiac SPECT imaging and with normal MPI (summed 
stress score <3). All patients underwent low-dose dynamic rest/
stress CZT-SPECT after pharmacological stress test, followed by 
standard rest and stress perfusion images. MBF for each of the three 
vascular territories (LAD: left descendant anterior; LCx: left circumflex; 
RCA: right coronary artery) were computed from dynamic rest and 
stress scans. Global and regional MPR were defined as the ratio of 
hyperemic to baseline MBF. Global MPR was considered reduced 
when <2. Results: All demographic and clinical characteristics 
were comparable between diabetic and non-diabetic patients. 
Diabetic patients showed lower values of global and regional MPR 
compared to non-diabetic patients (global, 2.04±0.44 vs. 2.37±0.58; 
LAD, 1.96±0.43 vs. 2.25±0.54; LCx, 1.94±0.51 vs. 2.30±0.60; RCA, 2.09 
±0.46 vs. 2.36±0.63; all p<0.01). Diabetic patients also achieved lower 
values of global and regional hyperemic MBF compared to non-
diabetic patients (global, 1.77±0.41 vs. 2.05±0.59; LAD, 1.95±0.50 vs. 
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2.25±0.66; LCx, 1.86±0.45 vs. 2.10±0.64; RCA, 1.53±0.39 vs. 1.79±0.56; 
all p<0.01). Moreover, global and regional ΔMBF, defined as the 
difference between hyperemic and rest MBF, was lower in diabetic 
patients compared to non-diabetic patients, (global, 0.89±0.32 vs. 
1.16±0.46; LAD, 0.93±0.37 vs. 1.23±0.50; LCx 0.87±0.39 vs. 1.15±0.48; 
RCA 0.77±0.28 vs. 1.0±0.44; all p<0.001). Conclusion: Quantification 
of MBF and MPR by low-dose dynamic CZT-SPECT may provide 
important information on coronary vascular function in patients 
with cardiovascular risk factors, as diabetes mellitus. 
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OP-201
Application Value of PET/MR Radiomics Features in 
Predicting the COG Risk Stratification of Neuroblastoma
J. Liang;  
Hangzhou Universal Medical Imaging 
Diagnostic Center, Hangzhou, CHINA.

Aim/Introduction: The study aims to investigate the value of 
radiomics based on PET/MR in predicting the Children’s Oncology 
Group (COG) risk stratification of neuroblastoma (NB). Materials 
and Methods: From April 2017 to December 2021, The clinical data 
and PET/MR imaging data of 110 patients (47 males and 63 females, 
age: 1 to 10 years olds) pathologically confirmed NB in our hospital 
were retrospectively analyzed. According to the COG classification, 
patients were divided into high-risk group and non-high-risk group 
(including low- and intermediate-risk). The radiomics features 
were extracted from PET and T2WI images and screened. Logistic 
regression was used to build the first model based on radiomics 
features (R_model) and calculate radiomics score (Rad_score), 
then build the second model (RD_model) based on Rad_score 
and demographic features and at last build the third model (RDC_
modle) based on Rad_score, demographic features and clinical 
features. The receiver operating characteristic (ROC) curve was 
used to evaluate the predictive efficacy of these models. Results: 
The training set contained 73 NB cases (45 high-risk cases, 28 non-
high-risk cases), and the validation set contained 37 NB cases (28 
high-risk cases, 9 non-high-risk cases). Six radiomics features were 
obtained by screening, of which three features were based on T2WI 
images and the other three features were based on PET images. 
The area under the curves (AUCs) of the R_model, RD_model and 
RDC_model in training or validation set were 0.89 and 0.86, 0.92 and 
0.91, 0.97 and 0.95, respectively. The accuracies of the R_model, RD_
model and RDC_model in training or validation set were 84%(61/73) 
and 87%(32/37), 89%(65/73) and 90%(33/37), 95%(69/73) and 
90%(33/37), respectively. Conclusion: Radiomics based on PET/
MR can accurately predict the COG Risk Stratification in children 
with NB.Prediction model of radiomics features combined with 
demographic and clinical characteristics can further improve the 
accuracy of predicting NB COG risk stratification, which can help 
personalized and precise therapy protocol management in NB. 

OP-202
64CuCl2 PET/CT in high-grade infiltrative paediatric glioma: 
a diagnostic and dosimetric study
F. Fiz1, G. Bottoni1, M. Ugolini1, S. Righi1, A. Cirone1, M. Garganese2, 
A. Verrico3, A. Rossi3, A. Ramaglia3, A. Mastronuzzi2, C. Gandolfo2, 
C. Giovanna Stefania2, M. Garré3, A. Cacchione2, C. Milanaccio3, M. 
Abate4, G. Morana5, A. Piccardo1;  
1E.O. Ospedali Galliera, Genoa, ITALY, 2IRCCS Bambino Gesù 
Children’s Hospital, Rome, ITALY, 3IRCCS Istituto Giannina 
Gaslini, Genoa, ITALY, 4AORN Santobono Pausillipon, 
Genoa, ITALY, 5University of Turin, Turin, ITALY.

Aim/Introduction: Paediatric diffuse high-grade gliomas (PDHGG) 
and diffuse intrinsic pontine gliomas (DIPG) are rare and aggressive 
central nervous system neoplasm, lacking effective therapeutic 
options. Molecular imaging of tumour metabolism might grant 
novel insight into the tumoral biology and potentially identify 
relevant therapeutic targets. In this study, we tested the diagnostic 
effectiveness of 64CuCl2, being copper is a key element in the 
cellular metabolism, and that its turnover can be increased in 
tumour cells. Materials and Methods: Paediatric patients with 
biopsy-confirmed PDHGG or bearing a lesion compatible with 
DIPG according to the clinical and MRI criteria were prospectively 
recruited. In all patients, a 64CuCl2 PET/CT was performed one hour 
after tracer injection; in case of a positive scan, the acquisition was 
repeated 24 and 72 hours afterwards. Lesion SUV and target-to-
background-ratio (TBR) were calculated at all time points. Tumour 
and organ dosimetry were calculated using the MIRD algorithm. 
Each patient underwent an MRI scan, including FLAIR, T2-weighted 
and post-contrast phases. Results: Ten patients were enrolled 
(6 females, median age 9, range 6-16 years). Diagnosis included 
diffuse midline gliomas (n=8, of which 5 with H3K27 alterations) 
and diffuse hemispheric gliomas (n=2). Six patients had visible 
tracer uptake on the PET images (SUV: 1.0±0.6m TBR: 5.0±3.1). 
64CuCl2 accumulation was always concordant with the presence 
of contrast enhancement on MRI; moreover, uptake indices were 
higher in the presence of radiological signs of necrosis. In particular 
Both SUV and TBR increased on the 24h and 72 h acquisitions 
(p<0.05 and p<0.01, respectively). The dose to the organs had an 
inverse correlation with body weight, while the dose to the tumour 
was independent from this parameter. Conclusion: 64CuCl2 is a 
safe tracer, showing selective uptake in tumoral areas with visible 
contrast enhancement and necrosis and an accumulation trend 
over time. These characteristics could enable the use of this tracer 
in the identification of the most aggressive tumour component, as 
well as potentially allowing dosimetry and theragnostic approaches. 

OP-203
Are Interim TLG and MTV Better Predictors of Treatment 
Response Than Deauville Score for Pediatric Non-Hodgkin 
Lymphoma Patients?
G. Kaya1, B. Volkan Salancı1, B. Aydın2, P. Özgen Kıratlı1;  
1Hacettepe University Medical School, Department of Nuclear 
Medicine, Ankara, TÜRKIYE, 2Hacettepe University Medical 
School, Department of Pediatric Oncology, Ankara, TÜRKIYE.

Aim/Introduction: The role of interim FDG PET-CT to predict 
treatment response is still a controversy for the pediatric Non-
Hodgkin lymphoma (NHL). In order to evaluate disease status, 
Deauville Scoring (DS) system is a well-known entity, while total 
lesion glycolysis (TLG) and metabolic tumor volume (MTV) are new 
players of semiquantitative assessment. The aim of this study is to 
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compare the diagnostic and predictive performance of DS, TLG and 
MTV for pediatric NHL patients. Materials and Methods: PET images 
of staging, interim and treatment response of pediatric FDG avid 
NHL patients were evaluated retrospectively. Staging and interim 
PET-CT studies were evaluated for MTV2.5 and TLG2.5 values with 
“SUVmax cut-off: 2.5”, as well as DS of interim scans, and assessed 
for a relation with treatment response status. For interim PET-CT, 
MTV2.5 and TLG2.5 values “>0” and DS “≥3” are accepted as the 
residual disease. Sensitivity, specificity, negative predictive values 
of each parameter were evaluated and a ROC analysis is done. 
Results: The study group included 45 PET scans of 15 children (F/M: 
5/10, mean age:9y (range 5-15) diagnosed as NHL. Median MTV2.5 
is 117.1 cm3 (range: 25-2084) and TLG2.5 is 494.8 (range: 76-6242) 
on staging PET studies. No significant relationship was observed 
in staging PET studies of TLG2.5 and MTV2.5 values for treatment 
response prediction. On interim PET scans, median MTV2.5 is 0 cm3 
(range: 0-16), TLG2.5 is 0 (range: 0-40) and DS is 1 (range: 0-4). Visual 
analysis showed 4 positive, 11 negative interim scans in the TLG2.5 
and MTV2.5 group, while 6 positive and 9 negative interim scans 
in the DS group. On treatment response evaluation 3 patients had 
the residual disease and 12 patients were disease-free. When the 
treatment response was accepted as the gold standard, sensitivity 
is 66.7% for all groups, but specificity of TLG2.5 and MTV2.5 is higher 
than the DS group (83.3% vs 66.7% respectively). Negative predictive 
value of TLG2.5 and MTV2.5 group is higher than DS (91% vs 88% 
respectively). ROC analysis showed that AUC of TLG2.5 and MTV2.5 
group is higher than DS (0.75 vs 0.67), respectively. Conclusion: 
The results of this study suggest that MTV2.5 and TLG2.5 values 
on interim PET-CT scans predict treatment response better than 
Deauville Score in pediatric patients with NHL. 

OP-204
Can Semiquantitative 18FDG PET/CT Parameters Predict 
Outcome in Paediatric Patients with Ewing Sarcoma?
B. Soydas Turan1, B. Volkan-Salancı1, G. B. Aydın2, E. 
Emirsüleymanoğlu3, P. Özgen Kıratlı1;  
1Hacettepe University Faculty of Medicine, Department of Nuclear 
Medicine, Ankara, TÜRKIYE, 2Hacettepe University Faculty of 
Medicine, Department of Pediatric Oncology, Ankara, TÜRKIYE, 
3Hacettepe University Faculty of Medicine, Ankara, TÜRKIYE.

Aim/Introduction: To evaluate whether semiquantitative 18FDG 
PET/CT parameters acquired at baseline and after chemotherapy 
are predictive of progression-free survival (PFS) and overall survival 
(OS) in children with Ewing sarcoma (ES). Materials and Methods: 
In this retrospective, single-center study, paediatric patients with 
ES were evaluated by 18FDG PET/CT first for staging (PET1) and 
then for response of chemotherapy (PET2) before local control 
(radiotherapy/surgery) between January 2010 and December 
2020. Semiquantitative PET parameters [SUVmax, SUVmean, 
SUVpeak, metabolic tumor volume (MTV), total lesion glycolysis 
(TLG)] and the change in between PET1 to PET2 were obtained. 
MTV was defined with a threshold of 40% of the SUVmax. TLG was 
defined as the product of MTV and SUVmean. Change in all PET 
parameters was calculated as ΔPET=[(PET2-PET1)/PET1]. Results: 
PET/CT scan of twenty-three patients (mean age of 10.6±3.6 
years, 15 males) were analysed. Pelvic bones were the most 
common site of primary in 7 patients (30.4%) followed by tibia in 
4 patients (17.4%). Extraosseous soft tissue ES was presented in 2 
patients (8.7%). Thirteen patients (56.5%) had metastatic disease 
at diagnosis. Six patients (26.1%) deceased and nine patients 

(39.1%) had relapse/progression. The mean OS was 94 months, 
while the mean PFS was 67 months. All deaths were reported 
among the relapsed/progressive disease while no deaths were 
observed in the non-relapsed/progressive disease (mean OS 
58.9±10.7 months vs not reached; p<0.001). All metastatic lesions 
seen on PET1 showed partial/complete metabolic response and 
no new metastatic lesion was observed on PET2. Baseline SUVmax, 
SUVmean, SUVpeak, MTV and TLG median values were 5.8 (3.7-7.1 
IQR), 3.35 (2.1-4.3 IQR), 4.7 (3-5.9 IQR), 91 (46.2-154 IQR), 291.9 (112-
691.5 IQR), respectively. Same parameters decreased to 1.7 (1.49-
2.63 IQR), 1.07 (0.84-1.42 IQR), 1.44 (1.21-2.13 IQR), 28.7 (10.3-81.3 
IQR), 32.5 (6.4-80.7 IQR) on PET2, accordingly. None of PET1, PET2 
and ΔPET parameters were associated with OS and PFS(Table1). 
Five patients were considered as complete responders, 16 as 
partial responders and 2 as stable disease according to PET EORTC 
criteria. Also, no statistically significant association has been 
observed between metabolic treatment response and OS (p=0.92) 
and PFS (p=0.62). Conclusion: Semiquantitative PET parameters 
acquired at baseline and after chemotherapy before local control 
were not able to predict outcome for ES. Patients with relapsed/
progressive disease had worse OS as expected. Therefore, re-
staging PET parameters acquired at relapsed/progressive disease 
may be useful in predicting outcome. A larger cohort of patients 
for semi-quantitative analysis is required. 

OP-205
18F-FDG PET / MR imaging features and staging value of 
nephroblastoma
Y. Xu1, J. Wang2, J. Liang1, F. Li1;  
1Hangzhou Universal Imaging Diagnostic Center, Hangzhou, 
CHINA, 2Children’s Hospital of Soochow University, Suzhou, CHINA.

Aim/Introduction: To evaluate the imaging features and 
staging value of 18F-FDG PET/MR in nephroblastoma. Materials 
and Methods: The clinical data of 77 patients diagnosed as 
nephroblastoma were retrospectively analyzed.Patients were 
divided into the pre-treatment group ( n=40) and post-treatment 
group (n=37).The PET/MR characteristics was analyzed. The 
diagnostic staging standard is based on the staging method 
of Wilms tumor research group (NWTS-V) in the United States.
Pathological and clinical diagnosis results are the gold standard. 
Results: Based on NWTS-V staging,the 40 cases pre-treatment 
group included 3 cases (7.5%) in stage I, 5 cases (12.5%) in stage II, 
14 cases (35.0%) in stage III, 16 cases (40.0%) in stage IV and 2 cases 
(5.0%) in stage V.20 (50.0%) tumors occurred in the right kidney, 
17 (42.5%) in the left kidney, 2 (5.0%) in both kidneys, and 1 (2.5%) 
outside the kidney (in the spinal canal). The average maximum 
diameter of the lesions was 10.25 ± 4.12 cm, most of which were 
upper and lower diameters, of which 8 cases (20%) crossed the 
midline; The average value of SUVmax was 13.58 ± 6.74. 28 cases 
(70%) had smooth and clear boundary and pseudocapsule; There 
were 26 cases (65%) with uneven density, necrosis, hemorrhage 
and cystic transformation; “Residual kidney sign” was found in 28 
cases (70%), and 8 cases (20%) were of whole kidney invasion 
type. Tumor thrombus in renal vein or inferior vena cava in 5 cases 
(12.5%); Lymph node metastasis occurred in 21 cases (52.5%); 17 
cases (42.5%) had distant metastasis, including 9 cases of lung 
metastasis, 8 cases of bone metastasis, 2 cases of liver metastasis 
and 2 cases of brain metastasis. In the post-treatment group, 12 
cases (32.4%) had lymph node metastasis and 10 cases (27.0%) 
had remote metastasis.Staging after PET/MR imaging: 15 patients 
(37.5%) in the pre-treatment group had stage changes, 11 of them 
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increased from III to IV, 4 from II to IV. In the post-treatment group, 
12 cases (32.4%) had stage changes, of which 7 cases increased 
from stage 0 to stage IV, 2 case increased from stage III to stage 
IV, 3 cases decreased from stage IV to stage 0 due to negative 
FDG uptake. Conclusion: 18F-FDG PET/MRI is superior to clinical 
in staging of pediatric nephroblastoma.It has more advantages in 
detecting the invasion and distant metastasis around the tumor, 
and obviously improves the accuracy of the staging. 

OP-206
PET/CT with11C-methionine for the evaluation of low-
grade brain tumours in paediatric and young adult 
patients
O. Alonso1,2, A. Damián1,2, E. Lischinsky2, L. Gutierrez2, C. 
Bentancourt1, A. Quagliata1, P. Duarte1, R. Ferrando1,2;  
1Uruguayan Centre of Molecular Imaging (CUDIM), Montevideo, 
URUGUAY, 2Nuclear Medicine and Molecular Imaging Centre, 
Clinical Hospital, University of Uruguay, Montevideo, URUGUAY.

Aim/Introduction: Even though 11C-methionine PET/CT is useful 
for the evaluation of patients with brain tumours, with clear 
advantages in comparison with 18F-FDG, there are still limited 
reports on the use of this modality for the evaluation of children and 
young adults. The objective of this work is to assess the contribution 
of 11C-methionine PET/CT for the study of young patients with 
low-grade brain tumours. Materials and Methods: Retrospective 
study of all paediatric and young adult patients (≤ 18 years old) 
referred to our centre for evaluation of low-grade brain tumours. 
All patients were studied by a 35-minute dynamic 3D PET/CT 
acquisition after the injection of 3 MBq/kg of 11C-methionine. The 
studies were evaluated by at least two nuclear medicine physicians 
and one radiologist experienced in neuroimaging. The hot spot/
normal cortex index was quantified by comparing the 4 pixels with 
the highest uptake in the positive lesions with the uptake in the 
normal contralateral cortex. PET/CT findings were compared with 
pathology after surgery of follow-up. Results: Nine patients (age 
8.8 ± 5.8-y-old, range 2-18-y-old, 4 females) were included. Six were 
referred for initial diagnosis and three to differentiate recurrence 
from radionecrosis. Seven were positive on 11C-methionine PET/
CT (78%). The hot spot/normal cortex index in positive lesions was 
1.57 ± 0.24 (range 1.03-2.1). In the follow-up, the two PET negative 
patients had a favourable evolution, being asymptomatic with 
stable lesions in the MRI. Five of the PET positive patients (71%) 
underwent surgery with pathology confirmed low-grade tumours, 
one received chemotherapy and radiotherapy with stable disease, 
and one presented a favourable evolution with no further 
treatment. Conclusion: PET/CT with 11C-methionine is a useful 
modality for the assessment of paediatric and young adult patients 
with low-grade brain tumours, identifying tumour recurrence and 
providing useful information to patient management. 

OP-207
FDG PET/CT based scoring system in neuroblastoma: 
Comparison with existing MIBG based scoring system and 
evaluation of its utility as a prognostic tool
A. Prakash1,2, S. Shah1,2, S. Mahambre1,2, N. C. Purandare1,2, A. 
Agrawal1,2, A. D. Puranik1,2, V. Rangarajan1,2;  
1Tata Memorial Hospital, Mumbai, INDIA, 2Homi 
Bhabha National Institute, HBNI, Mumbai, INDIA.

Aim/Introduction: Neuroblastoma is the most common extracranial 
paediatric solid tumour, with a high probability of metastases during 
the initial presentation (~50%). Nuclear medicine has a significant 
role in neuroblastoma, with MIBG (I131/123-metaiodobenzyl-
guanidine) being used as a standard imaging modality for staging. 
Curie and SIOPEN(international society of paediatric oncology 
Europe neuroblastoma) are two widely accepted MIBG-based semi-
quantitative scoring used for disease outcome prediction. Due to 
the limited resolution of MIBG imaging and a certain proportion 
being MIBG negative, FDG PET/CT has been considered as a 
complementary imaging modality by the current guidelines. There 
is literature available suggesting the superior role of FDG PET/CT 
for staging, especially in patients with limited disease extent. In 
developing countries where 131I-MIBG is used, the lower resolution 
in spite of associated SPECT/CT have reduced sensitivity for staging 
and demarcating subtle marrow lesions. Our study evaluated the 
role of FDG PET/CT as a prognostic marker by deriving a PET-based 
scoring system in neuroblastoma. Materials and Methods: 137 
patients who underwent pre-treatment FDG PET/CT in our institute 
from 2012-2016 were retrospectively evaluated in this study. 
The semiquantitative scoring was done with maximum intensity 
projection (MIP) images of FDG PET. Curie score A-10 segment (9 
skeletal + 1 soft tissue) (0-30), Curie score B- 9 segment (skeletal) (0-
27) and SIOPEN score-12 segment (skeletal) (0-72) were derived. A 
similar score was derived from planar images of the MIBG scan. A case-
wise paired comparison of these scores was done. For evaluation of 
prognostic significance, survival parameters like progression-free 
survival, disease-free survival and overall survival on 5yr follow up 
were analysed. Results: Paired pre-treatment MIBG and FDG images 
were available in 96 out of these 137 patients. FDG PET-based and 
MIBG-based scoring was compared case wise. A strong statistical 
correlation was seen using the Wilcoxon- signed-rank test. FDG PET/
CT depicted a greater number of lesions in 31/96 cases (32%). 15 
of these 31 cases had marrow lesions undetected following MIBG, 
leading to upstaging. Data collection related to survival for further 
evaluation of its utility as a prognostic tool is ongoing. A probable 
cut off score for predicting poor outcomes is also being evaluated. 
Conclusion: FDG PET/CT has high sensitivity in neuroblastoma, and 
can be considered complementary or even superior to MIBG for 
staging. FDG PET-based scoring can be used similar to MIBG scoring 
as a prognostic and outcome predictor in neuroblastoma. 

OP-208
The value of 18F-FDG PET / MR whole body imaging in 
children with multisystem Langerhans histiocytosi
F. Wang1, J. Wang2, Y. Xu1;  
1Hangzhou Universal Medical Imaging Diagnostic 
Center, Hangzhou, CHINA, 2Children’s Hospital 
of Soochow University, Suzhou, CHINA.

Aim/Introduction: To investigate the value of 18F-FDG PET / MR 
whole body imaging in the diagnosis and treatment response 
evaluation of multisystem Langerhans histiocytosis (LCH) in 
children. Materials and Methods: The clinical and imaging data of 
51 children with multisystem LCH were analyzed retrospectively. 
PET / MR images were analyzed and compared with traditional 
images (ultrasound, CT, MR). They were divided into pre-treatment 
group (n = 36) and post-treatment group (n = 15). According to 
the involvement of dangerous organs (liver, spleen and bone 
marrow), the involvement of central nervous system and treatment 
response, it is divided into multi system low-risk type (mm-lch 
low-risk type) and multi system high-risk type (mm-lch high-risk 
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type). Results: A total of 345 lesions were found in 36 children 
before treatment. The sensitivity, specificity and accuracy of PET 
/ MR in detecting LCH were 92.8%, 90.3% and 88.9% respectively. 
There were 189 bone lesions, mainly distributed in the skull (49), 
spine (57), ribs (29) and pelvis (42), which showed osteolytic bone 
destruction. The uptake of 18F-FDG increased in varying degrees, 
and the maximum standardized uptake value (SUVmax) was 10.24 
± 4.23; There were 119 lymph node lesions, which showed enlarged 
or high FDG uptake lymph nodes, mainly distributed in the neck, 
armpit, retroperitoneum and inguinal area; 4 cases showed cystic 
translucent shadow, and FDG uptake was not increased; The 
pituitary gland was involved in 5 cases, which showed that the 
pituitary stalk was thickened, the high signal of neurohypophyseal 
T1WI disappeared, and the FDG uptake was not increased; 5 cases 
of dangerous organ involvement, manifested as liver and spleen 
enlargement or nodules, and increased FDG uptake; There were 4 
cases of right mastoid, thyroid and thymus masses with increased 
FDG uptake. After treatment, the FDG uptake of 13 lesions in the 
treatment group decreased significantly (SUVmax 10.47 ± 3.64 vs 
2.47 ± 1.14), and the difference was statistically significant(p<0.05). 
The FDG uptake of 2 lesions was higher than that before. After 
PET / MR imaging, 10 cases (27.8%) in the pre-treatment group 
changed from low-risk type to high-risk type, and 2 cases (13.3%) 
in the post-treatment group changed from low-risk type to high-
risk type. Conclusion: 18F-FDG PET / MR is superior to traditional 
imaging examination in the detection of LCH lesions in children. 
It can accurately detect multi system involvement and provide an 
objective basis for clinical treatment and curative effect evaluation. 

OP-209
Characterization of the use of 2(18F) FDG PET-CT in initial 
staging and final treatment of pediatric patients with 
Histiocytic Disorders
M. Acuña Hernandez1, R. Palma Rosillo2, R. Mora Ramírez2;  
1Universidad Autónoma de Bucaramanga, 
Bucaramanga, COLOMBIA, 2Instituto Nacional 
de Pediatría, Ciudad de México, MEXICO.

Aim/Introduction: Histiocytic disorders are a rare group of 
diseases characterized by increased proliferation of cells from the 
macrophage lineage or dendritic cells that infiltrate the affected 
tissues [1,2]. Materials and Methods: A retrospective cohort 
study was carried out between January 1, 2016 and August 31, 
2020. Inclusion criteria: pediatric patients with histopathological 
diagnosis of histiocytic disorders in whom 2-[18F]FDG PET/CT had 
been performed for initial staging and at the end of the treatment. 
Results: General characteristics of the studied population: 45 
patients were recruited, 62.2% (n=28) were male; The mean age 
was 2.2 years. 91.1% (n= 41) of the patients present Langerhans 
cell histiocytosis, 2.2 % (n=1) respectively present hemophagocytic 
syndrome, juvenile xanthogranuloma, blastic plasmacytoid 
dendritic cell neoplasia and Rosai-Dorfman disease. Initial 2- [18F]
FDG PET /CT: 91.1% (n=41) have a positive study. 80.4% (n=33) 
had bone involvement, 70.73% (n=29) soft tissue involvement, 
58.5% (n=24) lymph node involvement, 43.9% (n= 18) visceral 
involvement. The average with standard deviation was 5.2 ± 4.3 by 
the number of lesions, SUVmax 1.72 ± 0.78, SUVmean 6.28 ± 3.24, 
MTV 221.8 ± 769.9, TLG 379.2 ± 1084.4. Final 2- [18F]FDG PET /CT: 
The average standard deviation was 346.89 ± 155.47 by several days 
between the initial and final study; 38.46 % (n=15) of patients had 
a positive study. 53.3% (n=8) had bone involvement, 46.66% (n=7) 
lymph node involvement, 26.6% (n= 4) visceral involvement. The 
average with standard deviation was 1.73 ± 2.11 by the number 

of lesions, SUVmax 4.18 ± 2.59, SUVmean 1.6 ± 0.79, MTV 46.58 ± 
135.90, TLG 96.43 ± 314.09. Positive correlations between moderate 
and strong (0.51 to 0.75) and statistically significant were found 
between several final lesions and MTV final study Spearman’s rho 
= 0.7499 p 0.0008 and TLG final study Spearman’s rho = 0.7200 p 
0.0017. Conclusion: 2-(18F]FDG PET-CT It is an adequate diagnostic 
tool for initial staging and assessing the response to treatment in 
patients diagnosed with histiocytic disorders References: 1. Park 
H, Nishino M, Hornick JL, Jacobsen ED. Imaging of Histiocytosis in 
the Era of Genomic Medicine. Radiographics. 2019 Jan-Feb; 39(1): 
95-114. DOI: 10.1148/rg.2019180054. 2. Emile JF, Abla O, Fraitag S, 
Horne A, Haroche J, Donadieu J, et al; Histiocyte Society. Revised 
classification of histiocytoses and neoplasms of the macrophage-
dendritic cell lineages. Blood. 2016 Jun 2; 127(22): 2672-2681. DOI: 
10.1182/blood-2016-01-690636.

510

Sunday, October 16, 2022, 15:00 - 16:30

Hall 116

CTE 3 - Technologists + Radiation Protection 
Committee: Radiation Protection in 
Radionuclide Therapy

OP-210
Radiation Protection for the Public Environment after 
Radionuclide Therapy Procedure and Social Impact for the 
Patient
L. Cunha; 
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Department of Advanced Biomedical Sciences, 
University Federico II, Naples, ITALY.
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OP-233
LuPSMA Radionuclide Therapy - Where Do We Stand and 
What´s Next?
S.M. Schwarzenböck; 
Universitätsmedizin Rostock, Department of 
Nuclear Medicine, Rostock, GERMANY.

OP-234
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OP-235
Long axial field of view PET enables ultra-low-dose PET/CT
M. Krarup1, S. Honoré d’Este1, L. Rexhepi1, F. Littrup Andersen1, L. 
Højgaard1,2, B. M. Fischer1,2;  
1Copenhagen University Hospital, Rigshospitalet, 
Copenhagen, DENMARK, 2Copenhagen University, 
Department of Clinical Medicine, Copenhagen, DENMARK.

Aim/Introduction: Long axial field of view positron emission 
tomography/ computed tomography (LAFOV PET/CT) has 
dramatically improved sensitivity of PET scanners, which potentially 
enables low dose PET examination. The aim of this feasibility 
study is to evaluate the performance and visual quality of ultra-
low-dose (ULD)-LAFOV PET/CT compared to full dose (FD)-LAFOV 
PET/CT on the Biograph Vision Quadra PET/CT. Materials and 
Methods: Three oncological patients referred for routine PET/CT 
examinations scanned on the LAFOV PET/CT were prospectively 
included. All patients provided written, informed consent. Two 
PET/CT scans were performed the same day: Patients underwent 
a ULD-LAFOV PET combined with ultra-low dose CT scan with 
injection of 0.3 Mbq/kg of [18F]FDG followed by a routine FD-LAFOV 
PET/CT with injection of 3 Mbq/kg of [18F]FDG. Both scans were 
performed 60min after injection. The ULD-LAFOV PET/CT scans 
were reconstructed at 600, 1200 and 1800sec. For quantitative 
analysis, a volume of interest (VOI) was drawn in the right liver 
lobe on 90sec FD-LAFOV PET. The VOIs was copied to the three 
reconstructions on ULD-LAFOV PET. Standardized uptake values 
(SUVmax,, SUVmean) and standard deviation were measured 
on FD- and ULD-LAFOV PET reconstructions, and coefficient of 
variance (COV) was calculated. The 90sec FD-LAFOV PET/CT was 
chosen as reference as this is similar to our current clinical standard 
on a digital PET/CT. Visual comparison between ULD-LAFOV PET/
CT and the 90sec FD-LAFOV PET/CT was performed by one nuclear 
medicine specialist and images were scored on visual quality (Likert 
scale). Results: ULD-LAFOV PET COV-values ranged between 0.15-
0.17, 0.11-0.12 and 0.10-0.11 for 600sec, 1200sec and 1800sec 
respectively. The FD-LAFOV PET COV-values ranged between 0.11-

0.13. COV of ULD-LAFOV PET decreased with increasing acquisition 
time. COV-values obtained for the 1200 and 1800sec reconstruction 
were equal to or lower than COV-values of the reference FD-LAFOV 
PET. Visual interpretation of ULD-LAFOV PET/CT was feasible at all 
reconstruction times. All 600sec reconstructions had equal visual 
quality as the reference. 2/3 of the 1200sec reconstructions had 
equal visual quality compared to the reference and 1/3 had better 
visual quality. All 1800sec reconstructions had better visual quality 
compared to the reference. Conclusion: The study demonstrates 
that ULD-LAFOV PET/CT with a total radiation dose of <1 mSv is 
feasible. Additionally, image quality was equal to or better than 
current clinical standard. The perspectives of these results are many, 
e.g. decreasing dose to young patients, using PET for early diagnosis 
and enabling research on healthy volunteers. 

OP-236
Clinical impact of ultra-high sensitivity mode in 
comparison to the currently available high sensitivity 
mode in long axial FOV PET scanner
C. Mingels1, S. Weidner1, H. Sari1,2, D. Buesser1, K. Zeimpekis1, M. 
Viscione1, A. Afshar-Oromieh1, K. Shi1, I. Alberts1, A. Rominger1;  
1Department of Nuclear Medicine, Inselspital, Bern 
University Hospital, University of Bern, Bern, SWITZERLAND, 
2Advanced Clinical Imaging Technology, Siemens 
Healthcare AG, Lausanne, SWITZERLAND.

Aim/Introduction: The recent introduction of the first long axial 
field of view (LAFOV) PET scanners showed improved image quality, 
lesion quantification and signal to noise ratio (SNR) resulting from 
higher sensitivity. The LAFOV scanner, Biograph Vision Quadra, 
with a maximum ring difference mode (MRD) of 85, considered 
as high sensitivity mode (HS), was able to achieve excellent image 
quality with a total acquisition time of 2 minutes, given a LAFOV 
of 106cm. The image quality was non-inferior in an intra-individual 
comparison to a state-of-the-art 14 minutes scan by a standard 
axial FOV (SAFOV) scanner, Biograph Vision 600. We present first 
data of the recently developed ultra high sensitivity (UHS) mode 
(MRD 322, sensitivity: 176cps/kBq) on a LAFOV scanner and aim to 
compare this mode to the currently available HS mode (sensitivity: 
83.4 cps/kBq) with regard to SNR, acquisition times and standard 
uptake values (SUVmean/max/peak). Materials and Methods: 
PET/CT of 38 patients on Biograph Vision Quadra were analyzed. 
15 patients underwent 18FDG-PET/CT, 15 18F-PSMA-1007 PET/CT 
and 8 68Ga-DOTA-TOC PET/CT. Scans were acquired at 60min post-
injection of 18FDG and 68Ga-DOTA-TOC; 120min of 18F-PSMA-1007 
and reconstructed in HS and UHS mode. Lesion uptake and tumor 
volumes were calculated by placing a volume-of interest (VOI) 
around the lesion with 40% iso-contour approach. SUVmean [g/
ml], SUVmax [g/ml] and SUVpeak[g/ml] were used to compare HS 
and UHS mode with varying acquisition times. SNR was defined 
as the reciprocal coefficient of variation for the liver background 
(μ/σ), where σ = standard deviation of the background VOI and μ= 
background SUVmean. Results: The analysis showed significantly 
increased SNR (FDG: 1.35±0.02 p=<0.01; PSMA: 1.25±0.02 p=<0.01; 
DOTA-TOC: 1.29±0.02 p=0.01) in UHS compared to HS mode for 
all analyzed tracers. For SUVpeak we find similar values in UHS 
compared to HS with stable values at all examined acquisition times 
(HS vs. UHS FDG: 9.36±0.15 vs. 9.17±0.06 p=0.81; PSMA: 9.45±0.17 
vs. 9.33±0.07 p=0.96; DOTA-TOC: 9.38±0.15 vs. 9.10±0.17 p=0.31). 
We revealed descending SUVmax at short acquisition times 
which stabilized after 2min of scanning. There are no significant 
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differences in SUVpeak/max between UHS and HS reconstruction 
mode. Conclusion: UHS acquisition of whole body PET/CT on the 
Biograph Vision Quadra showed a significantly higher SNR in all 
examined traces and revealed comparable SUVpeak to HS mode. 
Hence, with routine application of UHS further dose reduction and 
shorter acquisition times may become possible. 

OP-237
Clinical Performance Comparison of a Long versus a Short 
Axial Field of View PET/CT
M. Roya1, J. H. van Snick1, R. Boellaard1,2, A. Glaudemans1, C. 
Tsoumpas1, J. van Sluis1;  
1University Medical Center Groningen, Groningen, 
NETHERLANDS, 2Amsterdam University Medical 
Center, Amsterdam, NETHERLANDS.

Aim/Introduction: Recently, the long axial field of view (FOV) 
Biograph Vision Quadra was introduced in our center. Previous 
studies highlighted a high performance of this novel system, 
however, none assessed the clinical performance both qualitatively 
and quantitatively in accordance with the European Association of 
Nuclear Medicine Research Ltd. (EARL) guidelines. The current study 
compares image quality (IQ), image noise (IN), tumour demarcation 
(TD) and standardized uptake values (SUVs) of the Quadra to 
measurements of its predecessor, the short axial FOV digital 
Biograph Vision PET/CT, using EARL compliant reconstruction 
settings (EARL1 and EARL2) as well as a clinically optimized image 
reconstruction protocol (CLIN). Materials and Methods: Twenty 
patients with suspected lesions received a weight-based (3 mBq/
kg) 18F-FDG injection and underwent scans of 3 min per bed 
position. For the Quadra one bed position was used and for the 
Vision this varied with patient length. Ten patients were scanned on 
the Vision first followed by the Quadra, and vice versa. IQ, IN and TD 
were assessed visually by four nuclear medicine physicians using a 
5-point Likert-scale. Kendal’s W test statistic was used to determine 
interobserver agreement and Wilcoxon’s Signed Rank test to 
evaluate the differences between these qualitative evaluations. 
Semiquantitative SUVs were compared with a paired student’s 
t-test for intersystem comparison. Lesion SUVmax and SUVpeak, 
and healthy tissue SUVmean (liver, spleen and blood pool) were 
obtained. Additionally, Bland-Altman analysis was performed for 
SUV comparison. Results: Interobserver agreement was found to be 
fair or high for IQ (Vision: W = .63, Quadra: W = .62) and IN (Vision: W 
= .81, Quadra: W = .75), however, low for TD (Vision: W = .39, Quadra: 
W = .29). In addition, a significant difference was found for TD (Z = 
-2.69, p = .015) showing improved TD for the Quadra. No significant 
differences were found between semiquantitative measurements. 
Conclusion: The current study shows that with already reduced 
total scan duration for the Quadra, no significant differences were 
found between qualitative and semiquantitative parameters, 
except for TD. Interobserver agreement for TD was low for both 
systems, however TD received higher scoring on the Quadra. For all 
other outcomes no significant differences were found between the 
two PET/CT systems. Overall, the present study shows that image 
quality and semiquantitative performance of 18F-FDG PET imaging 
does not differ between the systems. However, more research is 
required to ascertain intersystem comparability and clinical use of 
the Quadra. 

OP-238
Image quality and detectability assessment of a new 
Digital-BGO PET/CT in comparison to TOF technology
Q. Maronnier1, J. S. Texier1, S. Brillouet1, F. Courbon1, C. Mezdad1, K. 
Lacaze1, M. Levy2, O. Caselles1;  
1Institut Claudius Regaud - IUCT Oncopole, Toulouse, 
FRANCE, 2GE Healthcare, Tirat HaCarmel, ISRAEL.

Aim/Introduction: Sensitivity and timing resolution are two major 
characteristics of scintillator crystals that affect system design, 
performance and cost. As stated previously, increased sensitivity 
induces higher improvement in lesion detectability compared to 
enhanced timing resolution [1]. The purpose of this study was to 
compare Image Quality (IQ) and detectability of a new ultra-high-
sensitivity 32cm axial field of view PET/CT, with BGO crystals coupled 
to silicon photomultipliers (Digital-BGO) in comparison to a state-of-
the-art time-of-flight (TOF) PET/CT 25cm using clinical protocols in a 
discriminating phantom study. Materials and Methods: We used a 
body phantom with small spheres (4 to 13mm) representing clinical 
PET performance expectations for lesion detectability. We ran two 
independent experiments using Fluorine-18 and a sphere-to-
background ratio of 4:1 on both PET/CT. In addition, we performed 
a similar experiment with Gallium-68 as described above, but with 
the same phantom scanned on both systems. We did 2 minutes and 
equivalent acquisitions at two background activity concentrations: 
3.5 and 2.2 kBq/mL. Datasets were reconstructed under clinical 
conditions using Bayesian Penalized Likelihood algorithm. For 
Fluorine-18, we used β 350 and 550 for the Digital-BGO and the TOF 
PET/CT respectively. For Gallium-68, we used β 550 for both PET/
CT. We reported the background variability (BV) and contrast-to-
noise ratio (CNR). We considered a visible target at CNR>5 and in 
the detection limit at CNR>3. A physician contrasted each dataset in 
terms of IQ, sphere detectability and conspicuity. Results: Fluorine-18 
quantitative analysis showed that the 6mm target was considered at 
the detection limit for the Digital-BGO in contrast to the TOF PET/CT 
(CNR of 3.7 and 2.8, respectively). Physician’s visual analysis exhibits an 
improved detectability for a similar IQ and sphere conspicuity on the 
Digital-BGO system. Gallium-68 results sustain this trend: the 8mm 
sphere was visible on the Digital-BGO and within the detection limit 
for the TOF system (CNR of 5.9 and 4.9, respectively). The physician 
reports equivalence in terms of detectability but an improvement in 
IQ and target conspicuity for the Digital-BGO scanner. Conclusion: 
The new Digital-BGO PET/CT provides comparable or better results 
to the state-of-the-art TOF PET/CT in terms of IQ and detectability. 
Such scanner may lead to a significant impact on lesion detectability 
in challenging clinical situations like low injected activity and/or 
short-life tracer. References: [1] Wollenweber SD et al. Demonstration 
of PET System Design Trade-offs Using Small Lesion Detectability as 
a Metric and Measured Phantom Data. In: 2017 NSS/MIC 2017. p. 1-3.

OP-239
Deep Learning Based Missing Information Recovery in 
Partial Ring Total Body PET Scanner
H. Rezaei1, P. Sheikhzadeh2, P. Ghafarian3, I. Shiri4, M. Ay1;  
1Department of Medical Physics and Biomedical Engineering, 
Tehran University of Medical Science, Tehran, IRAN, ISLAMIC 
REPUBLIC OF, 2Department of Nuclear Medicine, Imam 
Khomeini Hospital Complex, Tehran University of Medical 
Sciences, Tehran, IRAN, ISLAMIC REPUBLIC OF, 3Chronic 
Respiratory Diseases Research Center, National Research 
Institute of Tuberculosis and Lung Diseases (NRITLD), Shahid 
Beheshti University of Medical Sciences, Tehran, IRAN, ISLAMIC 
REPUBLIC OF, 4Division of Nuclear Medicine and Molecular 
Imaging, Geneva University Hospital, Geneva, SWITZERLAND.
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Aim/Introduction: Current clinical PETs are limited in sensitivity 
due to their short axial field of view. The best possible way to 
increase the sensitivity of the system is to increase the number of 
scanner rings. A total-body PET has some advantages. However, a 
fundamental challenge in producing a total body PET is its high 
manufacturing cost. To develop a cost-effective scanner, it supposes 
the number of detectors can be reduced, but this will degrade the 
image quality. In this study, we intended to design some partial ring 
total-body PETs based on uEXPLORER scanner and then recover 
missing data using the deep learning (DL) based method as a new 
technique for compensation of the image quality degradation. 
Materials and Methods: In this study, 20 whole-body FDG PET 
images which comprised a total of 7020 2D images were used. Of 
the total data, 80% was used for training, 10% for validation, and 
10% for the test to evaluate the final results. We simulated six new 
types of partial geometry using GATE Monte Carlo simulator with 
detectors reduction of 8%, 16%, 25%, 33%, 42%, and 50%. To apply 
the detectors removal effect on the sinograms, we multiplied the 
mask of each partial geometry type in the sinograms. For training 
U-NET model was used which included three sections: an encoder 
that generates the feature map, a bottleneck, and a decoder section 
that expands the extracted features. The parametric rectified linear 
unit (PReLU) activation and the Adam optimizer were used in this 
model. The network was trained for 200 epochs. To compare the 
predicted images obtained from the DL with full-ring images, root 
mean squared error (RMSE), maximum signal-to-noise ratio (PSNR), 
and SSIM structural similarity index measure SSIM were used. 
Results: Quantitative evaluation of results showed the SSIM, PSNR, 
and RMSE for 8% detectors reduction were 0.983, 42.51, 0.013, for 
16% detectors reduction were 0.978, 42.14, 0.016, for 25% detectors 
reduction were 0.977, 41.96, 0.018, for 33% detectors reductions 
were 0.966, 41.38, 0.025, for 42% detectors reduction were 0.956, 
40.88, 0.031, and for 50% detectors reduction were 0.953, 40.78, 
0.037, respectively. Conclusion: In our developed model we could 
remove detector modules up to 50% of the full-ring scanner, and 
then recovered the missing data using DL which provides image 
quality close to the full-ring scanner. Our results show the feasibility 
of building a cost-effective total-body PET and maintaining its 
image quality using DL.

OP-240
Clinical Validation of a Dedicated Brain PET Scanner for the 
Assessment of Neurodegenerative Disorders
P. Nespral Torres1, P. Bascuñana1, A. Delgado-Cano1, A. Canora1, 
G. González-Pavón2, C. Morera-Ballester2, J. A. Matías-Guiu3, J. L. 
Carreras-Delgado1, M. N. Cabrera-Martín1;  
1Department of Nuclear Medicine, Instituto de Investigación 
Sanitaria San Carlos (IdISSC), Hospital Clínico San Carlos, 
Universidad Complutense, Madrid, SPAIN, 2Oncovision, 
General Equipment for Medical Imaging S.A., Madrid, SPAIN, 
3Department of Neurology. Instituto de Investigación Sanitaria 
San Carlos (IdISSC). Hospital Clínico San Carlos, Madrid, SPAIN.

Aim/Introduction: Neurodegenerative diseases represent one of 
the most important health problems in our society. In the absence 
of a modifying therapy, the importance of establishing an early and 
adequate diagnosis to alleviate symptoms and delay deterioration 
has progressively increased. The development of brain-dedicated 
PET would allow greater accessibility of PET studies in patients with 
neurological disease. These scanners can provide better image 
resolution than a whole-body PET-CT, allowing better quantification 
of small/deep areas, dynamic study capability and improved temporal 
resolution. However, the potential of the clinical contribution of 
a brain-dedicated PET should be obtained by the comparison 

with standard PET-CT systems and final clinical diagnosis. Our aim 
was to validate a new brain-dedicated PET for the assessment of 
neurological disorders. Materials and Methods: Four hundred and 
twenty-two studies in 211 patients (mean age 70. 78±9.57 (27-89), 
57.3% females, were enrolled after derivation from the Department 
of Neurology of our centre for FDG-PET imaging. Patients underwent 
brain 18F-FDG-PET imaging in the PET-CT and then, after signing the 
informed consent, in the brain-dedicated PET. A nuclear medicine 
physician blind to the clinical data evaluated the images, rating 
the presence of hypometabolism in the main brain regions and 
performing an imaging-based diagnosis. Percentage of agreement 
between PET diagnosis and clinical diagnosis was estimated for both 
scans. Percentage of agreement and Cohen’s kappa between both 
scans were also evaluated. Clinical diagnosis was performed without 
considering PET results, and patients were classified as follows: 1) 
neurodegenerative cause vs. non-neurodegenerative cause; 2) 
Absence of any neurological disorder; Alzheimer’s disease spectrum 
disorders, frontotemporal degeneration spectrum disorders, other 
causes. Results: The percentage of agreement and kappa coefficient 
between both scans were 91.89% and 0.822, respectively. For the 
detection of a neurodegenerative cause, it was detected in 85% 
with brain-dedicated PET and 84% in PET-CT. For the detection of 
the specific causes, the percentage of cases correctly identified by 
the rater was 82.8% for the absence of any neurological disorder 
in both scans; 81.6% in brain-dedicated PET and 87.7% in PET-
CT for Alzheimer’s disease, respectively; and 88.2% and 72.5% 
for Frontotemporal degeneration. The percentage of agreement 
between brain-dedicated PET and PET-CT for each brain region 
was generally superior to 80% and kappa>0.6. Conclusion: We 
found a good agreement with the conventional PET-CT equipment 
and high levels of diagnostic capacity. These findings validate the 
clinical use of the new dedicated brain PET for the assessment of 
neurodegenerative disorders. 

OP-241
Development of a PET System Capable of Imaging Organs-
on-Chips
C. Clement1, G. Birindelli1, M. Pizzichemi2,3, F. Pagano2,3, M. 
Kruithof-De Julio1, S. Ziegler4, A. Rominger1, E. Auffray2, K. Shi1;  
1Inselspital Bern, Bern, SWITZERLAND, 2CERN, Geneva, 
SWITZERLAND, 3University of Milano-Bicocca, Milan, 
ITALY, 4LMU Munich, Munich, GERMANY.

Aim/Introduction: Organs-on-Chips (OOCs) find growing 
applications in disease modeling and drug discovery. With the 
growing use of OOCs comes a strong demand for imaging 
capabilities of OOCs. Positron Emission Tomography (PET) would 
be ideal for OOC imaging, however, current imaging devices for 
measuring PET tracer are inadequate for the task of OOC imaging 
due to their limited spatial resolution. In this work, we introduce 
an On-Chip PET system to make functional imaging of OOCs 
possible. The novelties presented in this work are twofold. First, 
we designed a scanner made up of four detectors that consist of 
two glued-together monolithic crystals each. Second, we trained a 
Convolutional Neural Network (CNN) directly with the light pattern 
images that emerge on the surfaces of the detectors to predict the 
gamma-ray interaction positions inside the detectors. Materials 
and Methods: We optimized the design of the proposed system 
with a Monte Carlo Simulation (MCS) that was used to create 
datasets of light-pattern images that are recorded by the Silicon 
photomultipliers (SiPMs) on the detector’s surfaces. With these 
datasets, we trained and evaluated CNNs that predict the gamma-
ray interaction positions inside the detector. We determined the 
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best network architecture and the optimal combination of surfaces 
covered with SiPMs. With the predicted scintillation positions, we 
reconstructed a grid of point sources using Simultaneous Algebraic 
Reconstruction Technique (SART). Results: The best configuration 
achieved a Mean Absolute Error (MAE) value of 0.80 mm on the test 
dataset. Increasing the SiPM size from 3 mm to 6 mm resulted in 
a prediction performance decrease of 4.6%. We obtained a mean 
spatial resolution of 0.55 mm when using the trained network to 
reconstruct an image of a grid of 21 point sources spread across 
the field-of-view using SART. Conclusion: We demonstrated that 
it is possible to achieve a spatial resolution of almost 0.5 mm in a 
PET system made of multiple monolithic LYSO crystals by directly 
predicting the scintillation position from light pattern images created 
by SiPMs with a CNN. We observed that increasing the SiPM size from 
3 mm to 6 mm only slightly decreased the prediction performance, 
and that certain surfaces encoded significantly more information for 
the scintillation-point prediction than others. For future work, we will 
develop a custom list-mode based reconstruction incorporating the 
geometrical priors of the proposed system to enhance the spatial 
resolution further. 

OP-242
Practice of domain knowledge in trustworthy deep 
learning for CT-free PET imaging
S. Xue1, R. Guo2, J. Hu1, H. Sari3, C. Mingels1, K. Zeimpekis1, G. 
Prenosil1, R. Szniman1, A. Rominger1, B. Li2, K. Shi1;  
1University of Bern, Bern, SWITZERLAND, 2Shanghai 
Jiao Tong University School of Medicine, Shanghai, 
CHINA, 3Advanced Clinical Imaging Technology 
Siemens Healthcare AG, Lausanne, SWITZERLAND.

Aim/Introduction: Artificial intelligence (AI) -based methods have 
been proposed to substitute CT-based PET attenuation correction 
to achieve CT-free PET imaging. A critical bottleneck for these AI-
based methods is their limited capability in the application in 
heterogenous domain of PET imaging, i.e. a variety of scanners 
and tracers. This study employs a simple way to integrate domain 
knowledge in deep learning for CT-free PET imaging. Materials and 
Methods: In contrast to conventional direct deep learning methods, 
we decomposed the complex end-to-end generation into two 
components, anatomy-independent textures (relating to tracers 
and diseases) and anatomy-dependent correction, and regularized 
a 3D deep neural network to estimate low-frequency anatomy-
dependent correction information derived from non-corrected 
PET. The efficiency and robustness of our proposed approach was 
verified in tests of external imaging tracers on different scanners. 
Whole body PET images of 829 patients using 18F-FDG, 18F-PSMA, 
68Ga-DOTA-TOC,68Ga-DOTA-TATE, 68Ga-FAPI, acquired using clinical 
PET scanners, including Biograph Vision (Siemens Healthineers), 
United Imaging uMI 780 (United Imaging), Discovery MI (General 
Electric Healthcare) in Shanghai and Bern, were included for the 
development and testing of the proposed method. Results: 
Although the method was developed using one tracer (18F-FDG) 
and one scanner, it achieved average whole-body normalized root 
mean squared error (NRMSE) and peak signal-to-noise ratio (PSNR) 
of 0.3%±0.2% and 51.5±6.4 respectively for different scanners, and 
0.6%±0.4% and 47.5±7.4 for different tracers, which have significantly 
improved over conventional deep learning methods. Conclusion: 
The proposed decomposition-based method provides a simple 
approach to incorporate domain knowledge in deep learning, 
which can significantly improve the performance and robustness 
of CT-free PET correction. The trustworthy AI development may 
enhance the potential of clinical translation.

OP-243
Impact of Different Crystal Material on Performance 
Characteristics of Long Axial Field-Of-View PET Scanner: A 
Monte Carlo Simulation Study
P. Sheikhzadeh1, H. Rezaei2, M. Ay1;  
1Department of Nuclear Medicine, Imam Khomeini Hospital 
Complex, Tehran University of Medical Sciences, Tehran, 
IRAN, ISLAMIC REPUBLIC OF, 2Department of Medical 
Physics and Biomedical Engineering, Tehran University of 
Medical Science, Tehran, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: Recently the newly developed long axial-FOV 
LYSO-based PET/CT scanner that significantly increased the system 
efficiency enabling low dose/time scans was introduced. However, 
choosing the appropriate crystal that can increase the scanner 
performance or provide a low-cost scanner is essential. In this study, 
we are aiming to model the total-body PET and evaluate different 
crystals to find the optimum material. Materials and Methods: 
The long axial-FOV (194 cm ) PET scanner using GATE Monte Carlo 
simulator was simulated with fourteen different crystal materials, 
including conventional and new scintillators: LYSO, GSO, BaF2, LaBr3, 
BGO, CeBr3, Gd2O3, LaF3, LuAP, GLuGAG, YAG,GYGAG,GAGG,LUAG 
and its performance evaluated according to the NEMA standard 
to find an optimum crystal. The 175 cm Line source sensitivity 
for each crystal was measured in a 10% to 100% energy window. 
Noise equivalent count rate (NECR) was calculated using scatter 
phantom as well. Results: Our findings indicated that BGO, LuAP, 
and LYSO could provide higher sensitivity than others including 
216,190 and 161 kcps/MBq. Also, we found that NECR of BGO was 
11% and 27% more than LuAP and LYSO respectively. These results 
were obtained in a conventional 20% energy window meanwhile in 
10% energy window LuAP shows better performance. Conclusion: 
In this study, we simulated a total-body PET scanner and evaluated 
different crystal materials to find high-performance materials. 
Based on our findings we offer BGO and LuAP as alternative low-
cost and high-efficiency crystals for the design and manufacturing 
of the long axial-FOV PET scanner. References: 1- Zhang, Xuezhu, et 
al. “Quantitative image reconstruction for total-body PET imaging 
using the 2-meter long EXPLORER scanner.” Physics in Medicine & 
Biology 62.6 (2017): 2465.2-Nadig, Vanessa, et al. “Hybrid total-body 
pet scanners—current status and future perspectives.” European 
journal of nuclear medicine and molecular imaging (2021): 
1-15.3-Ghabrial, Amir, Daniel Franklin, and Habib Zaidi. “A Monte 
Carlo simulation study of the impact of novel scintillation crystals 
on performance characteristics of PET scanners.” Physica Medica 
50 (2018): 37-45. 4-Sheikhzadeh, Peyman, et al. “Development and 
validation of an accurate GATE model for NeuroPET scanner.” Physica 
Medica 40 (2017): 59-65.
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OP-244
Impact of interim PET staging with SSTR-analogs after two 
cycles of 177Lu-PRRT in NET patients: a multicenter analysis
H. Ilhan1,2, N. Bauer1, A. Todica2,1, C. Pfob3, L. Fenzl3, L. Beyer1, 
V. Wenter1, P. Bartenstein1, A. Buck4, R. Werner4, C. Lapa3, P. 
Hartrampf4;  
1Department of Nuclear Medicine, LMU Munich, Munich, 
GERMANY, 2DIE RADIOLOGIE, Center for Oncological 
Diagnostics and Radiation Therapy, Munich, GERMANY, 
3Department of Nuclear Medicine, University Augsburg, 
Augsburg, GERMANY, 4Department of Nuclear Medicine, 
University Würzburg, Würzburg, GERMANY.

Aim/Introduction: Peptide-Receptor-Radionuclide-Therapy (PRRT) 
in neuroendocrine tumors (NET) generally includes four therapy 
cycles. While PET with SSTR-analogues is mandatory before PRRT, 
the value of interim PET staging after two cycles remains unclear. 
In this multicentric analysis, we evaluated the impact of interim PET 
staging on the continuation of PRRT after two cycles. Materials 
and Methods: 225 patients have been included (11 University 
of Augsburg, 107 LMU Munich, and 107 University of Würzburg). 
Clinical features including primary tumor, prior therapies, tumor 
localization in baseline and interim PET, and radiographic response 
in 68Ga-DOTA-TATE / -DOTA-TOC PET/CT after two cycles including 
the appearance of any new lesion as progressive disease (PD) 
were noted. Factors causing an interruption of PRRT have been 
recorded. Results: Interim PET revealed partial response (PR) in 27 
(12%), stable disease (SD) in 157 (70%), and PD in 41 (18%) patients. 
Primary tumors of patients with PD included gastrointestinal NET 
in 17, pancreatic in 10, lung in 5, CUP in 2, and others in 7 patients 
with G1 tumors (Ki-67 ≤2) in 10, G2 (Ki-67 3-20) in 16 and unknown 
Ki-67 in 15 patients including 5 lung NET. There were no significant 
differences compared to patients with SD and/or PR in interim PET. 
PRRT was continued in 168 (75%) and stopped after two cycles 
in 57 (25%) patients. Interim PET showed PD in 22 (39%), SD in 34 
(59%), and PR in 1 patient (2%) of these 57 patients where PRRT was 
stopped. Main reasons for discontinuation of PRRT in patients with 
SD and PR in interim PET included impairment of renal function 
in 8 (23%) and hematotoxicity in 5 patients (14%). Other clinical 
factors causing interruption of PRRT included preference of active 
surveillance due to ECOG worsening or low tolerability of PRRT. 
Contrary, PRRT was continued in 19 patients with PD in interim PET. 
Conclusion: In this large cohort of NET patients, interim PET only 
had minor impact with regard to discontinuation of PRRT after two 
cycles, with even approximately 50% of patients continuing PRRT 
despite radiologic PD. This indicates that PRRT should be performed 
with 4 cycles in case of good clinical tolerability, and that interim 
PET after two cycles is of limited value with regard to a change 
in management. Nonetheless, PD is observed in almost 20% of 
patients after two cycles, warranting further evaluation of response 
evaluation parameters including SSTR-PET.

OP-245
Changes in Tumor-Blood Ratio as a prognostic marker 
for progression-free survival and overall survival in 
neuroendocrine tumor patients undergoing PRRT
M. Weber1, O. Pettersson2, R. Seifert1, B. M. Schaarschmidt1, W. P. 
Fendler1, C. Rischpler1, H. Lahner1, K. Herrmann1, A. Sundin1;  
1Uniklinik Essen, Essen, GERMANY, 2Department of Surgical 
Sciences, Uppsala University, Uppsala, SWEDEN.

Aim/Introduction: Background:Historically, patient selection for 
peptide receptor radionuclide therapy (PRRT) has been performed 
by virtue of somatostatin-receptor scintigraphy (SRS). In recent 
years, somatostatin-receptor positron emission tomography 
(SSTR-PET) has gradually replaced SRS because of its improved 
diagnostic capacity, creating an unmet need for SSTR-PET-based 
selection criteria for PRRT. Tumor-blood-ratio (TBR) measurements 
have shown high correlation with the net influx rate Ki, reflecting 
the tumor somatostatin-receptor expression, to a higher degree 
than standardized uptake value (SUV) measurements. TBR may 
therefore predict treatment response to PRRT. In addition, changes 
in semiquantitative SSTR-PET parameters have been shown to 
predate morphological changes, making them a suitable metric 
for response assessment. Materials and Methods: The institutional 
database of the Department of Nuclear Medicine (University 
Hospital Essen) was searched for NET patients undergoing ≥2 PRRT 
cycles with available baseline and follow-up SSTR-PET. Two blinded 
independent readers reported the occurrence of new lesions and 
measured the TBR and tumor-spleen ratio (TSR) of up to 9 lesions 
per-patient. Changes in TBR/TSR were correlated with progression-
free survival (PFS) and overall survival (OS) by using a cox-regression 
model. Log-rank test was performed to compare median PFS and 
OS among patients with new lesions vs. decreasing vs. increasing 
TBR/TSR. Results: Baseline TBR above vs. below the median was a 
significant predictor for longer PFS (23.7 vs. 17.5 months; p=0.03) 
and OS (52.7 vs. 35.7 months; p=0.02). Baseline to follow-up increases 
in TBR were independently associated with shorter PFS when 
accounting for prognostic markers, e.g. RECIST response (Hazard 
Ratio=2.03[95%CI= 1.13-3.67]; p=0.02). This was confirmed with 
regards to OS for the entire study cohort (Hazard Ratio=1.84[95%CI= 
1.15-2.95]; p=0.01) and the subcohort without progressive disease 
at first follow-up (Hazard Ratio=2.13[95%CI= 1.08-4.28]; p=0.01). 
Changes in TSR were not associated with PFS or OS. Conclusion: 
Changes in TBR after PRRT was significantly associated with PFS 
and OS and may complement response assessment by virtue of 
morphological imaging (RECIST). In addition, baseline TBR showed 
promising metric to predict treatment response, and may thereby 
facilitate selection of patients who are most likely to benefit from 
PRRT, and identify those at risk for treatment failure. 
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OP-246
Novel 99mTc-labeled somatostatin receptor antagonists 
in the diagnostic algorithm of neuroendocrine neoplasms 
- study design of clinical part of a multicentre, first phase 
TECANT study
A. Hubalewska-Dydejczyk1, C. Decristoforo2, R. Mikolajczak3, 
P. Kolenc4, L. Lezaic4, M. Opalinska5, A. Studen6, P. Garnuszek3, C. 
Rangger2, M. Trofimiuk-Muldner1, U. Simončič6, I. Virgolini2, M. 
Fani7, M. Krošelj4, K. Skorkiewicz8, B. Glowa5, A. Sowa-Staszczak1, B. 
Janota3, A. Sawicka3;  
1Chair and Department of Endocrinology, Jagiellonian University 
Medical College, Krakow, POLAND, 2Department of Nuclear 
Medicine, Medical University Innsbruck, Innsbruck, AUSTRIA, 
3Radioisotope Centre POLATOM, National Centre for Nuclear 
Research, Otwock, POLAND, 4Department of Nuclear Medicine, 
University Medical Centre Ljubljana, University of Ljubljana, 
Ljubljana, SLOVENIA, 5Nuclear Medicine Unit, Endocrinology, 
Oncologic Endocrinology and Nuclear Medicine Department, 
University Hospital, Krakow, POLAND, 6Faculty of Mathematics 
and Physics, University of Ljubljana, Ljubljana, SLOVENIA, 7Division 
of Radiopharmaceutical Chemistry, University Hospital Basel, 
Basel, SWITZERLAND, 8University Hospital, Krakow, POLAND.

Aim/Introduction: Expression of somatostatin receptors(SSTR) 
is a key feature of neuroendocrine neoplasms(NENs). In the past, 
only radiolabelled SSTR analogues with agonistic properties were 
suitable for radionuclide imaging and therapy. Recently it has been 
shown that the SSTR antagonists recognize more binding sites at 
the tumor cell membrane, which improves diagnostic efficacy, 
especially when the density of SSTR is low. The development of 
widely available radiopharmaceuticals based on SSTR antagonist 
would be a step toward significant improvement in NEN 
personalized management. The main goal of the clinical part of 
the TECANT multicentre, phase-1 clinical trial is the assessment of 
molecular imaging of NENs using a 99mTc-labelled SSTR antagonist 
which is expected to be an effective, widely available method 
for semiquantitative assessment of SSTR status. Materials and 
Methods: In the preclinical part of the project, two promising SSTR 
antagonists, N4-LM-3(TECANT-1) and N4-p-Cl-BASS(TECANT-2), 
were assessed for clinical translation. An in vivo comparative study 
showed the longer tumour residence time and the lower kidney and 
liver uptake of [99mTc]Tc-TECANT-1 so it has been chosen for further 
investigations. The clinical part of this study have already started(in 
3clinical centres: Poland, Austria and Slovenia). Ten patients with 
disseminated GEP-NEN showing good SSTR expression in metastatic 
lesions on agonist imaging will receive [99mTc]Tc-TECANT-1 for 
their visualization in SPECT/CT. Harmonization of imaging will 
be performed in parallel to define optimal imaging protocols. 
Results: In all cases the safety, tolerability, human pharmacology, 
dosimetry and NEN targeting properties of [99mTc]Tc-TECANT-1 will 
be assessed. The use of [99mTc]Tc-TECANT-1 is expected to develop 
into a robust, reproducible quantitative SPECT/CT imaging method 
for quantitative assessment of SSTR status of NENs, allowing a 
personalized therapeutic approach as well. Conclusion: [99mTc]
Tc-N4-LM-3 (TECANT-1) is a new, promising radiopharmaceutical 
based on a somatostatin receptor antagonist. Following its clinical 
validation as reproducible, quantitative SPECT/CT imaging method, 
TECANT-1 may be an awaited step toward improving personalized 
management of NEN. Acknowledgements: This research is a part of 
the project “Novel 99mTc-labelled somatostatin receptor antagonists 
in the diagnostic algorithm of neuroendocrine neoplasms — a 
feasibility study” (TECANT), funded by ERA PerMed, grant number 

ERAPERMED2018-125, including Austrian Science Fund FWF 
(project no I 4220-B) to Medical University Innsbruck, National 
Centre for Research and Development (Poland) contracts no ERA-
PerMed/01/2019 to Jagiellonian University Medical College and 
no ERA-PerMed/02/2019 to National Centre for Nuclear Research, 
MIZS (Ministry of Education, Science and Sport) project no C3330-
19-522011 to University Ljubliana and University Medical Centre 
Ljubljana. 

OP-247
PepProtect: Improved detection of cancer and metastases 
by peptide scanning under the protection of enzyme 
inhibitors
R. Valkema1, L. E. Schonebaum1, A. C. Froberg1, T. Maina2, B. 
A. Nock2, E. de Blois1, M. W. Konijnenberg1, S. L. W. Koolen1, R. P. 
Peeters1, W. E. Visser1, Q. G. de Lussanet de la Sabloniere1, F. A. 
Verburg1;  
1Erasmus Medical Center, Rotterdam, NETHERLANDS, 2National 
Center for Scientific Research Demokritos, Athens, GREECE.

Aim/Introduction: Many potentially useful radioabelled peptides, 
especially those aimed at neuroendocrine tumours, are not 
sufficiently stable in vivo due to enzymatic degradation. Preclinical 
studies have revealed neprilysin (neutral endopeptidase, NEP) as 
the key-degrading enzyme. Furthermore, in-situ NEP-inhibition 
was effective in stabilizing radiopeptides in the circulation, thereby 
enhancing tumour uptake (J Nucl Med;55:121-7;2014). In this first-
in-human study the effects of NEP inhibition on in-vivo stability 
of the fast biodegradable [111In]-DOTA-minigastrin11 (InMG11) 
and, consequently on the CCK2-targeted tumour uptake, were 
investigated in patients with medullary thyroid carcinoma (MTC). For 
NEP-inhibition, patients received the registered oral anti-diarrhoea 
drug racecadotril (RAC), which is in-vivo metabolized to the potent 
NEP-inhibitor thiorphan. Materials and Methods: Four MTC patients 
were studied, 2 patients had known tumour lesions (serum calcitonin 
(Ct) 1188 ng/L and 833 ng/L) and 2 had no known lesions (Ct 300 
ng/L and 74 ng/L). There were 3 separate assessments: Base-1: RAC 
(only for toxicity); Base-2: InMG11 scintigraphy and quantitative 
SPECT-CT (toxicity, InMG11 stability, tumour uptake); Combination: 
RAC+InMG11 scintigraphy and Q-SPECT-CT (toxicity, stability, 
tumour uptake). A single dose of 400mg RAC was given orally 90 
min before intravenous infusion of InMG11. Results: No patients 
showed significant toxicity. At Base-2 (without RAC) intact serum 
InMG11 at 10 min after i.v infusion was 6% - 16%. In combination 
with RAC, intact InMG11 was 54% - 84% (two-sided p < 0.01, paired 
T-Test), an improvement of 5x to >8x over baseline. In 3 patients, 
the number and intensity of tumour lesions improved by visual 
assessment (2 independent readers), in patient 4 (Ct 74 ng/L) a single 
faint lesion was seen only on the Combination study (RAC+InMG11). 
Quantitative SPECT-CT demonstrated 2.5x - 4.4x higher tracer uptake 
(SUV-peak) in the index tumour of 3 patients (p = 0.14, paired T-test); 
patient 4 had no measurable tumour. In all 4 patients, tracer uptake in 
(CCK2-receptor-postive) stomach increased by 3x - 8x (p = 0.01) with 
RAC protection. In contrast, tracer uptake in the (receptor-negative) 
liver changed by 1.0x - 1.3x (NS) with RAC protection. Conclusion: 
In this pilot study, NEP-inhibition by RAC effectively stabilized the 
radiopeptide InMG11 in circulation, resulting in 2.5x - >4x higher 
tracer uptake in MTC tumour lesions. These results warrant further 
studies with radiolabelled CCK2 analogues for diagnosis and 
therapy in MTC and studies with RAC combined with other instable 
radiopeptides with affinity to neuroendocrine tumours.
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OP-248
Comparison of somatostatin receptor expression in 
patients with neuroendocrine tumours with and without 
somatostatin analogue treatment imaged with [18F]SiTATE
G. T. Sheikh1, R. Eschbach1, M. Hofmann1, L. Späth1, L. M. 
Unterrainer1, A. Delker1, S. Lindner1, K. Jurkschat2, C. Wängler3, B. 
Wängler4, R. Schirrmacher5, R. Tiling1, M. Brendel1, V. Wenter1, F. J. 
Dekorsy1, M. J. Zacherl1, A. Todica1, H. Ilhan1, F. Grawe6, C. C. Cyran6, 
M. Unterrainer6, J. Rübenthaler6, T. Knösel7, T. Paul7, S. Boeck8, 
C. Benedikt Westphalen8, C. Spitzweg9, C. J. Auernhammer9, P. 
Bartenstein1, L. Beyer1;  
1Department of Nuclear Medicine, University Hospital LMU 
Munich, Munich, GERMANY, 2Faculty for Chemistry and Chemical 
Biology, TU Dortmund, Dortmund, GERMANY, 3Biomedical 
Chemistry, Clinic of Radiology and Nuclear Medicine, Medical 
Faculty Mannheim of Heidelberg University, Mannheim, 
GERMANY, 4Molecular Imaging and Radiochemistry, Clinic of 
Radiology and Nuclear Medicine, Medical Faculty Mannheim 
of Heidelberg University, Mannheim, GERMANY, 5Department 
of Oncology, Division of Oncological Imaging, University of 
Alberta, Edmonton, AB, CANADA, 6Department of Radiology, 
University Hospital LMU Munich, Munich, GERMANY, 7Institute of 
Pathology, University Hospital LMU Munich, Munich, GERMANY, 
8Department of Internal Medicine 3, University Hospital LMU 
Munich, Munich, GERMANY, 9Department of Internal Medicine 
4, University Hospital LMU Munich, Munich, GERMANY.

Aim/Introduction: Neuroendocrine tumours are frequently treated 
with somatostatin analogues (SSA). The recently developed positron 
emission tomography (PET)/ computed tomography (CT) imaging 
compound 18F-SiTATE also targets the somatostatin receptor 
(SSTR) on the surface of neuroendocrine tumour cells. We therefore 
evaluated the impact of long-acting SSAs on somatostatin receptor 
(SSTR) expression as measured by 18F-SiTATE-PET/CT in patients with 
differentiated gastroentero-pancreatic neuroendocrine tumours 
(GEP-NET). Our goal was to evaluate the necessity of pausing SSA 
treatment prior to 18F-SiTATE-PET/CT. Materials and Methods: We 
examined 77 patients with 18F-SiTATE-PET/CT in clinical routine using 
a standard protocol: 40 patients with long-acting SSA treatment up 
to 28 days prior to the PET/CT examination and 37 patients without 
SSA treatment. Maximum and mean standardized uptake values 
(SUVmax and SUVmean) of the primary tumours and metastases 
(liver, lymph node, mesenteric/peritoneal and bones) as well as 
representative background tissues (liver, spleen, adrenal gland, 
blood pool, small intestine, lung, bone) were measured. Standard 
uptake value ratios (SUVR) between primary tumours/metastases 
and liver, as well as corresponding specific background were 
calculated and compared. Results: SUVmean of liver (5.4 ± 1.5 vs. 6.8 
± 1.8) and spleen (17.5 ± 6.8 vs. 36.7 ± 10.3) were significantly lower 
(p < 0.001) and SUVmean of blood pool (1.7 ± 0.6 vs. 1.3 ± 0.3) was 
significantly higher (p < 0.001) in patients with SSA pre-treatment 
compared to patients without. No significant differences between 
tumour-to-liver and specific tumour-to-background SUVRs were 
observed (all p > 0.05). Conclusion: In patients previously treated 
with SSAs, a significantly lower SSTR expression (18F-SiTATE uptake) 
in normal liver and spleen tissue was observed, as previously 
reported for 68Ga-labelled SSAs. There was no significant reduction 
of tumour-to-background contrast. Therefore, there is no evidence 
that SSA treatment needs to be paused prior to 18F-SiTATE-PET/CT.

OP-249
Validation of SSTR-RADS 1.0 for SSTR-PET/CT in the 
diagnosis and treatment planning of NET patients
F. Grawe, M. Fabritius, L. Beyer, J. Ruebenthaler;  
LMU, Munich, GERMANY.

Aim/Introduction: The recently proposed standardized reporting 
and data system for somatostatin receptor (SSTR)-targeted PET/
CT SSTR-RADS 1.0 showed promising first results in the assessment 
of diagnosis and treatment planning with peptide receptor 
radionuclide therapy (PRRT) in patients with neuroendocrine tumors 
(NET). This study aims to determine the intra- and interobserver 
agreement of SSTR-RADS 1.0 in the interpretation of SSTR-PET/
CTs in NET patients. Materials and Methods: SSTR-PET/CT scans 
of 100 patients were independently evaluated by an experienced 
(E1, E2) and inexperienced (I1, I2) nuclear medicine physician and 
radiologist, respectively, according to SSTR-RADS 1.0 criteria at two 
time points with 6 weeks in between. For each scan, a maximum of 
five target lesions were freely chosen by the readers (not more than 
three lesions per organ) and assigned to the SSTR-RADS 1.0 criteria. 
Moreover, an overall scan score and binary decision on PRRT was 
assessed. Intra- and interobserver agreement was assessed using 
the intraclass correlation coefficient (ICC). Results: The interobserver 
agreement using SSTR-RADS 1.0 for identical target lesions (ICC 
≥ 0.89) and for the overall scan score was excellent (ICC ≥ 0.91). 
The decision to use PRRT also demonstrated excellent agreement 
(ICC ≥ 0.80). No significant differences between E1/E2 and I1/I2 for 
overall scan impression were achieved (p ≥ 0.11). All four readers 
showed excellent intraobserver agreement even among different 
experience levels (ICC 0.836 - 0.986) when comparing target lesion-
based scores and decision for PRRT. Conclusion: SSTR-RADS 1.0 
represents a highly reproducible and accurate system for stratifying 
SSTR-targeted PET imaging scans with high intra- and interobserver 
agreement. The system is a promising approach to standardize the 
diagnosis and treatment planning in NET patients.

OP-250
A prospective head-to-head comparison of [68Ga]Ga-
HBED-CC-exendin-4 and [68Ga]Ga-NOTA-exendin-4 PET/CT 
for detection of insulinoma
L. Li1,2, G. Wang2, L. Zhu1, H. Kung3, Z. Zhu2;  
1College of Chemistry, Beijing Normal University, Beijing, 
CHINA, 2Department of Nuclear Medicine, Peking Union 
Medical College Hospital, Chinese Academy of Medical 
Sciences, Peking Union Medical College, Beijing, CHINA, 
3Department of Radiology, University of Pennsylvania, 
Philadelphia, PA, UNITED STATES OF AMERICA.

Aim/Introduction: Insulinoma is a gastroenteropancreatic 
neuroendocrine tumor originated from the uncontrolled growth 
of pancreatic β-cells, and the small tumors with excessive insulin 
secretion may induce repeated hypoglycemic events. Glucagon-like 
peptide-1 receptor (GLP-1R) is specifically expressed on the surface 
of insulinoma cells. However, previously reported radiolabelled GLP-
1R imaging agents may obscure pathologic findings in adjacent 
structures due to high and persistent renal uptake. In this head-
to-head study, a new GLP-1R targeting agent, [68Ga]Ga-HBED-CC-
exendin-4, was compared with previously reported [68Ga]Ga-NOTA-
exendin-4 for detection of insulinoma. Materials and Methods: To 
simplify radiolabelling steps and maximize radiochemical purity, 
HBED-CC-exendin-4 lyophilized kit formulation was prepared 
and tested by varying pH and amount of ligand. Sixteen patients 
with endogenous hyperinsulinemic hypoglycemia were enrolled. 
Enhanced CT/MRI and [99mTc]Tc-HYNIC-TOC SPECT/CT imaging 
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were performed according to standard protocols. Each patient 
also underwent [68Ga]Ga-NOTA-exendin-4 and [68Ga]Ga-HBED-CC-
exendin-4 PET/CT studies within 2 consecutive days. In addition to 
visual analysis, standardized uptake value (SUV) was measured for 
semiquantitative comparison and correlation analysis. Results: Out of 
16 recruited patients, 14 patients had imaging-positive insulinomas 
and 7 of them underwent surgical intervention, by which samples 
were confirmed with histopathological insulinomas. [99mTc]Tc-
HYNIC-TOC SPECT/CT showed a low sensitivity of 36.4% (4/11) in 
this group of patients. The sensitivities of enhanced CT/MRI were 
83.3% (10/12) and 66.7% (4/6), respectively. Both [68Ga]Ga-HBED-CC-
exendin-4 and [68Ga]Ga-NOTA-exendin-4 PET/CT exhibited a same 
efficacy in tumor detection, all 16 tumors in 14 patients were equally 
visualized. The tumor uptakes on [68Ga]Ga-HBED-CC-exendin-4 PET/
CT were significantly lower than that on [68Ga]Ga-NOTA-exendin-4 
PET/CT (mean SUVmax ± SD, 19.7 ± 9.6 vs. 32.2 ± 15.1, P = 0.014) in 
50 min post-injection. However, [68Ga]Ga-HBED-CC-exendin-4 also 
exhibited significantly lower renal accumulation (mean SUVmean ± 
SD, 59.7 ± 10.6 vs. 42.6 ± 6.5, P < 0.0001) than the latter. Conclusion: 
[68Ga]Ga-HBED-CC-exendin-4 PET/CT is a potentially valuable 
imaging technique for the diagnosis and localization of insulinoma 
with improved dose preparation and a lower renal uptake than that 
of [68Ga]Ga-NOTA-exendin-4. References: 1. Linlin Li, et al. Nucl. Med. 
Bio. 2021, 102-103: 87-96. 2. Yaping Luo, et al. J. Nucl. Med. 2016, 
57(5): 715-720

OP-251
Comparison of Al[18F]F-NOTA-octreotide and [68Ga]Ga-
DOTATATE in Neuroendocrine Tumors
A. Haeger1, R. Fernández1, C. Soza-Ried1,2, A. Hurtado1, J. Wettlin1, 
H. Amaral1,2, V. Kramer1;  
1Positronmed, Santiago, CHILE, 
2Positronpharma SA, Santiago, CHILE.

Aim/Introduction: Gallium-68 labeled tracers for imaging expression 
of somatostatin receptors (SSTRs), such as [68Ga]Ga-DOTATATE, 
are well established, providing high tumor detection rates and 
their clinical utility has been proven for staging, restaging and 
post-therapy follow-up. However, compared to 68Ga-labeled SSTR 
ligands, fluorine-18 labeled SSTR ligands would offer advantages 
concerning availability, production capacity, and image resolution. 
Al[18F]F-NOTA-octreotide ([18F]-OC) is a promising candidate, since 
exhibits satisfactory biodistribution and dosimetry profiles with high 
detection rates for neuroendocrine tumors (NET). In the current 
study we compared [68Ga]Ga-DOTATATE and 18F-OC for clinical use in 
NET. Materials and Methods: Twenty patients (stage IV, age: 57.3 ± 
11.1 y) with a proven biopsy of NET were enrolled in this prospective 
study. We compared the biodistribution profiles in normal organs 
based on mean and maximum standard uptake values (SUVmean 
and SUVmax, respectively) and uptake in NET lesions by measuring 
the SUVmax on [18F]-OC and [68Ga]Ga-DOTATATE PET/CT images. The 
tumor-to-liver ratios (TLR) and tumor-to-spleen ratios (TSR) were 
calculated by dividing the SUVmax of different tumor lesions by the 
SUVmean of the liver and spleen, respectively. Continuous variables 
were evaluated for normal distribution with histograms and Q-Q 
plots. Comparisons of nonparametric data were performed using 
Wilcoxon signed-rank test. The test was two-sided, and P < 0.05 was 
considered statistically significant. R (Version 1.1.456) was used for 
all statistical analyses. Results: The PET examinations with [68Ga]Ga-
DOTATATE were performed prior to [18F]-OC, 14 days apart (mean: 
12.8 ± 7.9, range: 2-30). Uptake of [68Ga]Ga-DOTATATE was higher than 
that of [18F]-OC in the liver (p<0.001), hypophysis (p<0.001), salivary 
glands (p<0.001), pancreatic uncinated process (p<0.05), adrenal 
glands (p<0.001), kidneys (p<0.05), and small intestine (p<0.05). 

Other tissues, such as the spleen, vascular pool and bone, failed to 
show statistical differences. However, the comparative analysis of TLR 
and TSR between both tracers showed no statistical differences for 
lesions in the liver, bone, lymph nodes and other tissues, suggesting 
a better target-to-background of [18F]-OC than [68Ga]Ga-DOTATATE. 
Although, only three discordant lesions were detected in highly-
metastases liver by [68Ga]Ga-DOTATATE and not by [18F]-OC and only 
one lesion was detected by [18F]-OC and not by [68Ga]Ga-DOTATATE, 
the differences were not significant. Conclusion: [18F]-OC provided 
an excellent image quality and visualized neuroendocrine lesions 
with high sensitivity, especially in the liver due to its low background 
uptake. [18F]-OC represents a highly promising, clinical alternative to 
[68Ga]Ga-DOTATATE for NET imaging. 

OP-252
SSR-PET/CT compared to contrast-enhanced liver MRI in 
detection of liver metastases in neuroendocrine tumors 
(NET) - a 15-year retrospective European single-center 
analysis
F. Grawe, N. Rosenberger, J. Ruebenthaler, P. Bartenstein, L. Beyer, R. 
Eschbach, C. J. Auernhammer, M. P. Fabritius;  
LMU, München, GERMANY.

Aim/Introduction: The aim of this study was to compare the 
diagnostic accuracy of somatostatin receptor (SSR)-PET/CT to liver 
MRI as reference standard in the evaluation of hepatic involvement 
in neuroendocrine tumors (NET). Materials and Methods: In this 
retrospective study, an institutional database was screened for 
“SSR” imaging studies between 2006 and 2021. 1000 NET Patients 
(grade 1/2) with 2383 SSR-PET/CT studies and matching liver MRI 
in an interval of ± 3 months were identified. Medical reports of 
SSR-PET/CT and MRI were retrospectively evaluated regarding 
hepatic involvement and either confirmed by both or observed in 
MRI but not in SSR-PET/CT (false-negative) or in SSR-PET but not 
in MRI (false-positive). Results: Patient-based metastatic hepatic 
involvement was reported in 1650 (69%) of the total 2383 SSR-PET/
CT imaging studies, whereas MRI detected hepatic involvement in 
1685 (71%) cases. There were 51 (2%) false-negative and 16 (1%) 
false-positive cases. SSR-PET/CT demonstrated a sensitivity of 97.0% 
(95%CI: 96.0%, 97.7%), a specificity of 97.7% (95%CI: 96.3%, 98.7%), 
a PPV of 99.0% (95%CI: 98.4%, 99.4%) and NPV of 93.0% (95%CI: 
91.0, 94.8%) in identifying hepatic involvement. The most frequent 
reason for false-negative results was the small size of lesions (<1.2 
cm). Conclusion: This study confirms the high diagnostic accuracy 
of SSR-PET/CT in the detection of hepatic involvement in NET 
patients based on a patient-based analysis of metastatic hepatic 
involvement with a high sensitivity and specificity using liver MRI 
imaging as reference standard. However, one should be aware of 
possible pitfalls when a single imaging method is used in evaluating 
neuroendocrine liver metastases in patients. 
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OP-253
Intra-arterial Administration of [68Ga]Ga-PSMA and [68Ga]
Ga-DOTA-TATE in CNS Tumors; a Novel Approach that 
Highly Increases the Potential Effect of Future Theranostic 
Strategies
I. J. Pruis, P. J. van Doormaal, F. A. Verburg, R. K. Balvers, E. M. Bos, 
M. J. van den Bent, M. Smits, S. E. M. Veldhuijzen van Zanten;  
Erasmus MC, Rotterdam, NETHERLANDS.

Aim/Introduction: We here introduce the principle of theranostics 
and intra-arterial (IA) administration of radionuclides to the field 
of neuro-oncology in order to improve current - and explore 
novel - treatment strategies. Materials and Methods: Seven 
patients receiving palliative care for meningioma (MG, n=2), brain 
metastasis from lung carcinoma (BM, n=2) and glioblastoma (GBM, 
n=3), received intravenous (IV) and separate IA administration 
(through selective catheterization of a tumour-feeding artery) of 
either [68Ga]Ga-DOTA-TATE (MG patients; median 110 MBq, range 
87-177) or [68Ga]Ga-PSMA-11 (BM/GBM patients; mean 121 MBq, 
range 92-151), followed by diagnostic PET-CT imaging at 60 and 90 
minutes post-injection of [68Ga]Ga-DOTA-TATE, or PET-MR-imaging 
at 90, 165 and 240 minutes post-injection of [68Ga]Ga-PSMA-11. 
Using OLINDA software, standardized uptake values (SUVs) were 
calculated for tumour, contralateral healthy brain, parotid glands 
and liver. To this end, a volume of interest (VOI) was drawn around 
the tumour, and a similar-sized VOI was drawn in contralateral 
healthy brain. Spherical VOIs of 1 and 5 cm diameter were drawn 
in the parotid glands and right lobe of the liver, respectively. 
Tumour-to-liver (T/L) uptake ratios were calculated for each patient. 
Results: All seven patients showed positive uptake in tumour with 
low background signal (SUVmean in healthy brain ranging from 
<0.01-0.13), indicating selective targeting. Each lesion showed a 
notable increase in uptake after IA (versus IV) administration with 
SUVmax values of 42.0 (14.0) and 77.1 (27.7) for [68Ga]Ga-DOTA-
TATE in the MG patients, SUVmax values of 155.4 (17.1) and 257.3 
(12.0) for [68Ga]Ga-PSMA-11 in patients with BM, and 133.7 (5.8), 
216.0 (9.0) and 108.1 (9.0) for [68Ga]Ga-PSMA-11 in GBM patients. 
Moderate to high uptake was observed in the parotid glands and 
liver in all patients, with SUVmax values ranging from 14.7-32.5 and 
5.3-14.9, respectively. No increase in uptake was observed at the 
non-target sites (i.e., healthy brain, parotid glands and liver) after 
IA administration. T/L ratios therefore increased with respectively a 
factor 3 in both MG patients; a factor 4 and 17 in the patients with 
BM; and a factor 15, 19 and 31 in the patients with GBM. Conclusion: 
Selective IA administration of radionuclides in CNS tumours leads 
to a strong, significant and relevant increase in target to non-
target uptake ratios. This observation opens new avenues for the 
development of more effective and less toxic theranostic strategies, 
which are desperately needed for patients with CNS tumours for 
whom we to date have no curative treatment to offer. 

OP-254
A Single Center 18F-DOPA PET/CT Experience In Patients 
With Primary Brain Tumors After Treatment: Preliminary 
Results
E. Califaretti1, S. Di Gregorio1, M. Zotta1, R. Passera1, A. Lesca1, A. 
Pellerino2, F. Bruno2, R. Soffietti2, D. Garbossa3, D. Deandreis1;  
1Division of Nuclear Medicine, Department of Medical 
Sciences, University of Turin, Turin, ITALY, 2Division of Neuro-
Oncology, Department of Neuroscience, University of 
Turin, Turin, ITALY, 3Division of Neurosurgery, Department 
of Neuroscience, University of Turin, Turin, ITALY.

Aim/Introduction: Positron emission tomography/computed 
tomography (PET/CT) with 18F-l-dihydroxyphenylalanine (18F-DOPA) 
has emerged as a promising diagnostic tool in the evaluation of 
primary brain tumor. The objective of our study was to evaluate the 
diagnostic and prognostic value of PET with 18F-DOPA in patients 
with clinical suspicion of primary brain tumor progression and 
inconclusive MRI. Materials and Methods: 28 patients (15 M and 
13 F), median age 54 yrs (33-79) with brain tumor that underwent 
18F-DOPA PET/CT at Nuclear Medicine Division of our Institution 
between 11/2020-11/2021 were retrospectively included. Patients 
performed brain 18F-DOPA PET scan for disease restaging after 
a suspicious or not conclusive MRI for disease progression (PD). 
Histological informations and molecular biomarkers were collected. 
Median follow up was 12 months. PET/CT study was performed 20 
minutes after the injection of 185MBq of 18F-DOPA. PET images 
were categorized in positive in case of uptake higher than 
background or negative if not. For background the contralateral 
striatum (S) and normal parenchyma (N) were considered as 
reference regions. SUVmax, SUVmean, SUVpeak for target lesion (T) 
and SUVmaxT/N and SUVmaxT/S, were collected drawing a VOI on 
a dedicated workstation. Inferential analyses were performed by 
Mann Whitney and Kruskal-Wallis tests. Results: Patients presented 
with astrocytoma in 3 (11%), oligodendroglioma in 16 (57%) and 
glioblastoma in 9 (32%) cases respectively. PET was considered 
as positive in 13 cases (46%, 6 with T/S>1) and negative in 15 
cases (54%). 5 of 28 patients lack MRI data: 3 had negative PET 
and 2 positive PET due to PD. PET ruled out PD in 8/13 patients 
with dubious MRI and confirmed PD in 5 cases. In 10 patients 
with suspected PD at MRI, PET was negative in 4 and positive in 
6. Therefore, PET had an added value in 17/28 (61%) patients. 9/13 
patients who had a positive PET for PD started a new treatment. The 
median Ki67 in patients with negative PET was 7% vs 35% in patients 
with positive PET (p=0.01). Furthermore, at Ki67 increasing by one 
point, the probability of PET positivity increased by 9%. Target lesion 
median SUVmax was 3.1 but not statistically differences were found 
among the different histologies. Conclusion: Our preliminary data 
show the added value of PET to inconclusive MRI in brain tumor 
restaging to confirm or not the progression of the disease, with 
an impact on therapeutic choice. Interestingly PET positivity was 
found to be correlated with tumor Ki67. 

OP-255
18F-FDOPA PET and MR perfusion weighted images 
complementary techniques in the diagnostic of treatment 
related changes versus tumor recurrence/persistance in 
brain tumors
M. Suárez-Piñera1, A. Pons-Escoda2, L. Rodriguez-Bel1, M. Pudis1, 
M. Macia i Garau3, A. F. Coello4, N. Vilariño5, J. Bruna6, C. Majos2, M. 
Cortés-Romera1;  
1Department of Nuclear Medicine. Institut de Diagnòstic Per 
La Imatge (IDI), Bellvitge University Hospital, Barcelona, SPAIN, 
2Department of Radiology. Institut de Diagnòstic Per La Imatge 
(IDI), Bellvitge University Hospital, Barcelona, SPAIN, 3Department 
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of Radiation Oncology. Catalan Institute of Oncology, Barcelona, 
SPAIN, 4Department of Neurosurgery. Bellvitge University 
Hospital, Barcelona, SPAIN, 5Department of Medical Oncology. 
Catalan Institute of Oncology, Barcelona, SPAIN, 6Department 
of Neurology. Bellvitge University Hospital, Barcelona, SPAIN.

Aim/Introduction: PET using[18F]fluoro-phenylalanine (18F-FDOPA) 
and perfusion-weighted imaging (PWI) provide valuable information 
in the diagnostic of treatment related changes (TRC) versus tumor 
recurrence/persistence (R/P) in brain tumors (BT). However, 
both of them show limitations and the role of each technique is 
still controversial. The aim of this study is to compare the results 
obtained with FDOPA-PET and PWI to identify R/P from treatment 
related-changes in patients with BT previously treated. Materials 
and Methods: Retrospective study of 41 patients (21 F, 30-79 yrs) 
with previously treated BT and suspected of local R/P. Each patient 
underwent at least one FDOPA PET and one PWI. PET images fused 
with an anatomical sequence of MR were analyzed visually and 
semiquantitatively; using a lesion to contralateral cortex (L/C) and a 
lesion to contralateral striatum (L/S) ratio. PWI was visually analyzed 
using a 4-grade scale: 1: almost sure of TRC, 2: probably TRC, 3 and 4: 
probably and almost sure recurrence respectively. Imaging findings 
were correlated with clinical follow-up (at least 9 months) and with 
histopathological results when available (A multidisciplinary BT 
board made the final decision based on all available information. 
Sensitivity (S), Specificity (Sp), positive predictive value (PPV) and 
negative predictive value (NPV) were calculated. ANOVA test was 
performed to evaluate statistical differences between groups. 
Results: Of 41patients, 21(51%) were considered to have tumor R/P 
and 20 (49%) with treatment-related changes. PWI showed 15 true 
positive, 6 false positive, 14 true negative and 6 false negative. S, 
Sp, PPV, NPV in detecting tumor R/P were: 68%, 68%, 71% and 65%. 
FDOPA PET showed 20 true positive, 7 false positive, 13 true negative 
and 1 false negative. S, Sp, PPV, NPV in detecting tumor R/p were: 
95%, 68%, 77% and 93%. A higher concordance between PWI and 
FDOPA was found when the probability of tumor R/P was high. The 
best correlation between both techniques was using PET L/C ratio 
cortex (p=0.011) versus PET S/T ratio (p= 0.064). Conclusion: Both 
PWI and amino acid PET provide valuable diagnostic information in 
the assessment of patients with BTtreated and suspicious of R/P, but 
further studies are necessary to explore the complementary nature 
of these two methods. However, both show limitations and possibly 
the role of each one is to complement the other technique. 

OP-256
The association between [18F]FET PET/CT and TERTp 
mutational status in glioma patients
A. Castello1, L. Dellavedova2, E. Bonatto1, G. Fiore1, F. Zito1, L. 
Schisano1, M. Rognoni1, F. Buffoni1, G. Lopez1, M. Arnaboldi3, E. 
Galli1, M. Caroli1, M. Castellani1, L. Florimonte1;  
1Fondazione IRCCS Cà Granda Ospedale Maggiore 
Policlinico, Milan, ITALY, 2A.S.S.T Ovest Milanese, Ospedale 
di Legnano, Legnano, ITALY, 3Fondazione IRCCS Ca’ 
Granda Ospedale Maggiore Policlinico, Milan, ITALY.

Aim/Introduction: Telomere length maintenance systems perform 
an essential function in preserving genome stability. Mutations 
in the promoter region of the telomerase reverse transcriptase 
(TERTp) gene are involved in the oncogenesis of several 
malignancies, including gliomas. Indeed, the WHO 2016 highlights 
the importance of molecular markers for glioma classification and 

prognostication. Our aim was to evaluate the association between 
static and dynamic [18F]FET PET/CT parameters with both TERTp 
molecular status and clinical outcomes. Materials and Methods: 
A total of 48 glioma patients (median age 53,5 years, range 16-80 
years) who underwent [18F]FET PET/CT for primary staging (N=15) 
or suspected recurrence (N=33) were retrospectively analyzed. [18F]
FET PET/CT parameters included maximum and mean tumor-to-
brain ratio (TBRmax, TBRmean), time-to-peak (TTP), time-activity 
curve pattern (TAC), metabolic tumor volume (MTV) and total 
tumor metabolism (TTM=MTV x lesion SUVmean). Molecular 
imaging parameters and prognostic factors were evaluated for 
PFS and OS by Kaplan-Meier Results: TERTp status was available 
for 35 patients, 22 were classified as TERTp wildtype and 13 as 
TERTp mutated. Among dynamic [18F]FET PET/CT parameters, 
20/28 (71.4%) patients with TAC characterized by an early peak and 
either wash-out or plateau were TERTp wildtype, while 5/7 (71.4%) 
patients with an accumulating TAC (>20min) were TERTp mutated 
(p=0.036). TTP was not different according TERTp status (15min vs 
10.7min).Moreover, among static [18F]FET PET/CT parameters and 
TERTp mutational status no significant association were identified: 
median TBRmax 3.54 vs 3.44, median TBRmean 2.26 vs 2.21, median 
MTV 4.94 vs 3.03, and median TTM 8.97 vs 6.05. Regarding clinical 
outcomes, no significant difference were observed between TERTp 
wildtype and mutated patients, whereas median TBRmean and 
median TBRmax showed a tendency for PFS (11 vs 4.5 months, 
p=0.06) and OS (median not reached vs 12.5 months, p=0.07), 
respectively Conclusion: TAC pattern seems associated with TERTp 
mutational status, with wildtype mostly frequent in patients with 
TAC with an early peak and either wash-out or plateau. Static [18F]FET 
PET/CT parameters confirmed previous evidence with no significant 
differences between TERTp mutated and wildtype patients. 
However, further studies are necessary to confirm our preliminary 
results References: Hasanau T, Pisarev E, Kisil O, Nonoguchi 
N, Le Calvez-Kelm F, Zvereva M. Detection of TERT Promoter 
Mutations as a Prognostic Biomarker in Gliomas: Methodology, 
Prospects, and Advances. Biomedicines. 2022;10(3):728. 
Unterrainer M, Ruf V, von Rohr K, et al. TERT-Promoter Mutational 
Status in Glioblastoma - Is There an Association With Amino Acid 
Uptake on Dynamic 18F-FET PET?. Front Oncol. 2021;11:645316.

OP-257
[18F]FET PET/MRI; a Novel and Improved Technique for 
Detection of Pituitary Microadenoma
I. J. Pruis, F. A. Verburg, S. J. C. M. Neggers, R. K. Balvers, M. Smits, S. 
E. M. Veldhuijzen van Zanten;  
Erasmus MC, Rotterdam, NETHERLANDS.

Aim/Introduction: Pituitary micro-adenoma can cause severely 
disabling symptoms resulting from hormonal dysregulation. In up to 
40% of patients, diagnostic MRI is inconclusive as micro-adenoma by 
definition are <10 mm in size and do not always sufficiently contrast 
with surrounding pituitary tissue. We here introduce a novel method 
for the detection of micro-adenoma by O-(2-[18F]-fluoroethyl)-
L-tyrosine ([18F]FET) PET/MRI. Materials and Methods: Patients 
with suspected micro-adenoma underwent PET/MR-imaging with 
administration of gadolinium, at 20 minutes post-injection of 201 
(median, range: 50-207) MBq [18F]FET. A positive PET-scan was 
defined as a scan showing focal tracer uptake exceeding background 
(i.e., uptake in normal pituitary tissue). Maximum uptake values 
(SUVmax) and lesion-to-background (L/B) ratios were calculated. 
Outcomes were retrospectively compared with results of inferior 
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petrosal sinus sampling (IPSS), post-operative pathology reports 
and clinical follow-up. Results: Twenty-three patients, 74% female, 
mean age 52 (SD: 15, range: 24-71 years), with Cushing’s disease 
(n=19; 83%) or acromegaly (n=4) were scanned. All patients had a 
negative/inconclusive prior MRI. Twenty-one patients (91%) showed 
positive focal [18F]FET uptake on PET (SUVmax: 1.39-3.52, L/B ratio: 
1.11-3.29), revealing micro-adenomas as small as 2-3 mm in size on 
concurrent MRI. Nine patients underwent transsphenoidal surgery, 
and in seven patients the pathology report confirmed presence 
of a micro-adenoma. The two patients with a negative pathology 
report, and one patient who received gamma knife therapy, showed 
a biochemical response and were therefore considered to have 
been diagnosed correctly. Of the remaining 11 patients, nine are 
on the waiting list for surgery, one refused surgery and one passed 
away from another medical condition. Two patients had a negative 
[18F]FET PET/MRI; the first proved to be true negative as the scan 
was made after surgery and pathology confirmed resection of 
adenoma tissue, the other patient showed a T2 hyperintense lesion 
consistent with a Rathke’s cleft cyst. Sixteen Cushing patients had 
also ondergone IPSS, which confirmed central hormone production 
by a micro-adenoma. In five (31%) patients, however, IPSS could 
not differentiate between a probable left/right localisation 
indicating limited precision of IPSS, whereas [18F]FET PET/MRI could 
conclusively localize the micro-adenoma. Conclusion: [18F]FET PET/
MR-imaging shows high accuracy for localizing micro-adenoma in 
patients with hormonal dysregulation. The diagnostic yield of this 
hybrid imaging technique even exceeds that of MRI alone and IPSS. 
This novel approach herewith provides a welcome improvement 
for diagnosis, planning of surgery and follow-up, and a reduction 
in burden for patients with suspected primary, residual or recurrent 
microadenoma. 

OP-258
Long axial field-of-view dynamic FET PET for voxelwise 
kinetic modeling in CNS tumor patients using aortic 
image-derived arterial input curves
T. Pyka1, K. Krieger1, P. Schucht2, E. Ermis3, K. Shi1, P. Cumming1, A. 
Rominger1;  
1Universitätsklinik für Nuklearmedizin, Inselspital, Bern, 
SWITZERLAND, 2Universitätsklinik für Neurochirurgie, 
Inselspital, Bern, SWITZERLAND, 3Universitätsklinik für 
Radio-Onkologie, Inselspital, Bern, SWITZERLAND.

Aim/Introduction: Dynamic acquisition of 18F-fluoroethyl-tyrosine 
(FET) PET in CNS tumors is reported to improve grading and 
discrimination between recurrence and treatment-related changes 
by depicting hotspots of malignant uptake kinetics. Voxelwise 
multi-compartment modeling would be preferable over qualitative 
region-based time-activity curve (TAC) analysis for this purpose, but 
is not performed in clinical practice due to uncertainty in parameter 
estimates, which is aggravated by inferior quality of image-derived 
arterial input functions (IDAIF) from the carotids. Herein, we 
demonstrate the use of modern long axial field-of-view (LAFOV) 
PET scanners for simultaneous acquisition of IDAIFs from the aorta. 
Materials and Methods: Dynamic PET scans over 40 minutes after 
injection of 240-270 MBq FET were acquired on a PET scanner with 
106cm AFOV. At the time of writing, 6 patients with CNS tumors (3m, 
3f, 3 cerebral glioblastomas, 1 astrocytoma °III, 1 spinal glioma and 1 
NSCLC brain metastasis) had been included in the ongoing study. 
Parametric maps of the brain were generated for tracer influx (Ki) and 
blood volume (Vb) by a multiple linear analysis method on a 2-tissue-
compartment model, employing IDAIFs from the thoracic aorta. The 
resulting maps were inspected visually and analyzed for noise and 

tumor to background ratios (TBRs). For comparison, conventional 
visual assessment of region-based TACs was performed. Results: 
The extraction of aortic IDAIFs with 2s timeframes was reliably 
feasible, yielding smooth input curves with well identifiable peaks. 
The resulting Ki maps allowed good visualization of the tumor with 
TBRs similar to or higher than the late static PET images (TBRmax 
2.90 +/- 0.35) with minor noise (SNR 16.9 +/- 5.6). Interestingly, 
when comparing parametric maps with conventional visual TAC 
analysis, there was a tendency of regions with early time-to-peak 
and descending TACs showing higher Vb, but not higher Ki, which 
would confirm earlier studies linking “malignant” FET kinetics with 
increased blood volume/perfusion [1]. Conclusion: The use of 
LAFOV dynamic FET-PET allows the acquisition of smooth aortic 
IDAIFs with 2s timeframes, potentially improving kinetic modeling in 
CNS tumor patients. For the present data, resulting parametric Ki and 
Vb maps showed excellent quality with reliable delineation of the 
tumor, high TBRs and low noise. In a preliminary analysis, our results 
support the thesis of a connection between malignant uptake 
kinetics in conventional TAC analysis and increased blood volume/
perfusion. References: [1]Intralesional spatial correlation of static and 
dynamic FET-PET parameters with MRI-based cerebral blood volume 
in patients with untreated glioma. EJNMMI 2017 Mar;44(3)

OP-259
[18F]FACBC PET/MRI in diagnostic assessment of gliomas
A. Karlberg1,2, L. Kjelsberg Pedersen3, B. E. Vindstad2, A. Jarstein 
Skjulsvik4,5, H. Johansen1, E. M. Berntsen1,2, O. Solheim6,7,8, T. V. 
Bogsrud9,10, J. A. Totland11, T. Ingebrigtsen3,12, L. Eikenes2;  
1Department of Radiology and Nuclear Medicine, St. Olavs 
Hospital, Trondheim University Hospital, Trondheim, NORWAY, 
2Department of Circulation and Medical Imaging, Norwegian 
University of Science and Technology, Trondheim, NORWAY, 
3Department of Neurosurgery, University Hospital of North Norway, 
Tromsø, NORWAY, 4Department of Pathology, St. Olavs Hospital, 
Trondheim University Hospital, Trondheim, NORWAY, 5Department 
of Clinical and Molecular Medicine, Faculty of Medical and Health 
Sciences, Norwegian University of Science and Technology, 
Trondheim, NORWAY, 6Department of Neurosurgery, St. Olavs 
hospital, Trondheim University Hospital, Trondheim, NORWAY, 
7Department of Neuroscience, Norwegian University of Science 
and Technology, Trondheim, NORWAY, 8Norwegian National 
Advisory Unit for Ultrasound and Image Guided Therapy, St. Olavs 
hospital, Trondheim University Hospital, Trondheim, NORWAY, 
9PET-Centre, University Hospital of North Norway, Tromsø, 
NORWAY, 10Department of Nuclear Medicine and PET-Centre, 
Aarhus University Hospital, Aarhus, DENMARK, 11Department 
of Radiology, University Hospital of North Norway, Tromsø, 
NORWAY, 12Department of Clinical Medicine, Faculty of Health 
Sciences, UiT the Arctic University of Norway, Tromsø, NORWAY.

Aim/Introduction: MRI and histopathological tissue sampling are 
routinely done as part of the diagnostic work-up of patients with 
glioma. MRI provides anatomical images with high resolution and 
excellent soft-tissue contrast. But this modality has limitations in 
identifying tumor grade, true tumor extension and differentiate 
viable tumor tissue from treatment induced changes. PET can 
provide quantitative information of cellular activity and metabolism 
and may therefore have additional value compared to MRI alone. 
The aim of this study was to find the sensitivity of [18F]FACBC PET 
in glioma detection, and evaluate if PET imaging with this tracer 
can improve differentiation between low-and high-grade gliomas. 
Materials and Methods: Patients with suspicion of primary 
(n=19) or recurrent gliomas (n=8) were recruited to this study 
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from St. Olavs hospital, Trondheim University Hospital, Trondheim, 
and from the University Hospital of North Norway, Tromsø. PET 
acquisitions (30-45 min post injection) using the amino acid 
radiotracer [18F]FACBC (3 MBq/kg) were performed simultaneously 
to MRI acquisitions (T1 with and without contrast, FLAIR, and UTE 
for attenuation correction with DeepUTE algorithm) (Siemens 
Biograph mMR). The sensitivity of [18F]FACBC PET in glioma 
detection was assessed using histopathology as reference. Tumor-
to-background ratios (TBRs) were compared to tumor subtype 
and grade to assess the diagnostic value of this tracer for glioma 
diagnostics. Results: Histopathology revealed 9 low-grade gliomas 
(pilocytic astrocytoma/ganglioglioma (n=2), astrocytoma (n=3), 
oligodendroglioma (n=4)) and 18 high-grade gliomas (astrocytoma 
(n=6), oligodendroglioma (n=2), glioblastoma (n=10)). [18F]FACBC 
PET provided a sensitivity of 74.1% in the detection of gliomas. PET 
uptake was observed in all grade 4 tumors, 5/7 grade 3 tumors, 2/7 
grade 2 tumors, and all grade 1 tumors. TBRpeak was high with a 
median value of 9.4 (range: 2.1-34.9) in PET positive tumors. Only 
tumors with a TBRpeak > 2.0 were detected with [18F]FACBC PET. 
TBRpeak was highest for grade 1 gliomas with a median value of 
20.6, and increased significantly from grade 2 to grade 4 tumors 
with median values of 1.7 (grade 2), 6.2 (grade 3) and 12.4 (grade 4) 
(Kruskal-Wallis, p=0.001). Conclusion: [18F]FACBC PET demonstrated 
high uptake in the majority of gliomas, especially in high-grade 
tumors and grade 1 pilocytic astrocytomas. [18F]FACBC PET may be 
useful in the differentiation between low-and high-grade gliomas. 

OP-260
Head to head comparison of18F-Fluorocholine PET/CT and 
conventional MRI as predictors of outcome inIDH wild-
type high grade gliomas
A. Garcia Vicente1, J. Perez-Beteta2, M. Amo-Salas2, J. J. Bosque2, 
A. Padilla Bermejo1, M. N. Sicilia Pozo1, C. Lucas Lucas1, F. J. Pena 
Pardo1, L. Garcia Zoghby1, E. Noriega Álvarez1, V. M. Pérez-García2, 
A. M. Soriano Castrejón1;  
1Hospital General Universitario. Nuclear Medicine Department., 
Ciudad Real, SPAIN, 2Universidad de Castilla-La Mancha. 
Mathematics Department, Ciudad Real, SPAIN.

Aim/Introduction: To study the association of imaging parameters 
derived from contrast enhanced MRI (CE-MRI) and 18F-fluorocholine 
PET/CT in isocitrate dehydrogenase wild-type (IDH-wt) high grade 
gliomas with prognosis. Materials and Methods: A prospective 
and multicenter study was designed in 2016, (FuMeGA, Functional 
and Metabolic Glioma Analysis). Baseline 18F-Fluorocholine PET/CT 
was performed in patients with brain lesion suspicious of glioma 
after CE-MRI and good performance status (Eastern Cooperative 
Oncology Group, ECOG≤ 2). Patients with pathologically confirmed 
IDH wild-type high-grade glioma and at least 15 months of 
clinical follow-up were included for the present analysis. Clinical 
variables such as performance status, extent of surgery and 
adjuvant treatments (Stupp protocol vs others) were obtained 
and used to discriminate overall survival (OS) and progression free 
survival (PFS) as end points. Multilesionality was assessed on the 
visual analysis of 18F-fluorocholine PET/CT and CE-MRI images. 
After tumor segmentation, standardized uptake value (SUV) and 
volume-based variables [SUVmax, SUVmean, SUV peak, metabolic 
tumor volume (MTV) and total lesion activity (TLA)], coefficient 
of variation, sphericity and SUVpeak to centroid distance were 
computed for PET/CT. CE volume, spherical rim width and the 
maximum tumor diameter in 3D were also computed for CE-MRI.

The relations among variables from imaging techniques and their 
association with prognosis were evaluated using Pearson’s chi-
square test and t-test. Receiver operator caracteristic, Kaplan-Meier 
and Cox regression were used for the survival analysis. Results: 54 
patients were assessed. Most patients progressed (51/54) and died 
(48/54) during the first 12 months of follow-up. The median PFS 
and OS were 5 and 11 months, respectively.Significant and strong 
relations between volume dependent variables obtained form 
PET/CT an CE-MRI were found (r>0.750, p<0.05).For OS, significant 
associations were found with SUVmax, SUVpeak, SUVmean and 
sphericity (HR: 1.17, p=0.035; HR: 1.24, p=0.042; HR:1.62, p=0.040 
and HR:0.8, p=0.022, respectively). Among clinical variables, only 
Stupp protocol and age showed significant associations with 
OS and PFS. No CE-MRI derived variables showed significant 
association with prognosis.In multivariate analysis, age (HR:1.04, 
p=0.002), Stupp protocol (HR: 2.81, p=0.001), multilesionality (HR: 
2.20, p=0.013) and sphericity (HR:0.79, p=0.027) derived from PET/
CT were independent variables associated with OS. For PFS, only 
age (HR:1.03, p=0.021) and treatment protocol (HR: 2.20, p=0.008) 
were significant predictors. Conclusion: 18F-Fluorocholine PET/
CT radiomic variables, in addition to patient age and treatment 
protocol, are robust prognostic predictors that outperform CE-MRI 
derived variables, in patients with IDH-wt high grade gliomas. 

OP-261
Feasibility of different meningioma delineation 
approaches on 18F-SiTATE PET/CT imaging
S. C. Kunte1, L. M. Unterrainer1, A. Delker1, S. Lindner1, M. Brendel1, 
A. Holzgreve1, W. G. Kunz2, C. C. Cyran2, J. Ricke2, K. Jurkschat3, C. 
Wängler4, B. Wängler5, R. Schirrmacher6, M. Niyazi7, J. C. Tonn8, L. 
Beyer1, P. Bartenstein1, N. L. Albert1, M. Unterrainer1,2;  
1Department of Nuclear Medicine, University Hospital, LMU 
Munich, Munich, GERMANY, 2Department of Radiology, 
University Hospital, LMU Munich, Munich, GERMANY, 
3Fakultät für Chemie und Chemische Biologie, Technische 
Universität Dortmund, Dortmund, GERMANY, 4Biomedical 
Chemistry, Department of Clinical Radiology and Nuclear 
Medicine, Medical Faculty Mannheim of Heidelberg University, 
Heidelberg, GERMANY, 5Molecular Imaging and Radiochemistry, 
Department of Clinical Radiology and Nuclear Medicine, 
Medical Faculty Mannheim of Heidelberg University, Mannheim, 
GERMANY, 6Department of Oncology, Division of Oncological 
Imaging, University of Alberta, Edmonton, AB, CANADA, 
7Department of Radiation Oncology University Hospital, LMU 
Munich, Munich, GERMANY, 8Department of Neurosurgery, 
University Hospital, LMU Munich, Munich, GERMANY.

Aim/Introduction: Somatostatin receptor (SSTR)-targeted PET 
provides valuable information in meningioma patients due to the 
high SSTR-expression on the cell surface of meningiomas. Until now, 
especially 68Ga labeled somatostatin analogs, such as 68Ga-DOTATOC 
and 68Ga-DOTATATE, were used. 18F-SiTATE, is a novel 18F-labeled 
SSTR targeting radiotracer with promising results in patients with 
neuroendocrine neoplasms. However, standardized meningioma 
delineation methods for 18F-SiTATE PET imaging have not been 
established so far, which could facilitate estimation of osseous 
involvement or radiotherapy planning. Hence, we correlated CT-
based volume of meningiomas and different PET-based delineation 
approaches for thresholding with 18F-SiTATE PET. Materials and 
Methods: Patients with well-delineated meningioma on CT without 
any suspicion for intraosseous expansion undergoing 18F-SiTATE 
PET/CT were included. Meningiomas were than volumetrically 
assessed on contrast-enhanced CT (volumetric reference standard). 
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Various approaches for meningioma volume delineation were 
applied and correlated with the reference standard: I) fixed SUV 
threshold, II) isocontour thresholding relative to SUVmax (SUV%) 
and thresholds relative to III) bone marrow (SUVBM), IV) parotis 
(SUVparotis) and V) intrasellar pituitary gland (SUVsella). Results: 
19 well-delineated meningiomas in 17 patients with 18F-SiTATE 
PET/CT were included. A fixed SUV of 4.0 (r=0.782, p<0.001) 
resulted in a good overall association with the volumetric reference 
without skewed distribution on Bland-Altman-Plot analysis. 
Using an isocontour-based thresholds, 45% SUVmax (r=0.496, 
p<0.05) showed the highest association. Best background-based 
approaches were achieved by 150% SUVBM (r=0.859, p<0.001), 
40% SUVparotis (r=0.460, p<0.05) and 70% SUVsella (r=0.819, 
p<0.001). However, background-based approaches showed a trend 
towards overestimation of PET-volumes in larger meningiomas 
as assessed on Bland-Altman-Plot analyses. Background tissues 
SUVBM, SUVparotis and SUVsella were not inter-correlated (p>0.05 
each). Conclusion: A fixed SUV of 4.0 for meningioma delineation 
resulted in a high association with CT-derived volumetric reference 
standard irrespective of potential changes in 18F-SiTATE-avidity of 
background tissues. Although background-based approaches show 
comparable correlations, these approaches seem to overestimate 
the PET-based volume in larger lesions. This tumor delineation 
approach is easily applicable in clinical routine without specific 
technical requirements.
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OP-262
The Incremental Value of 18F FDG Labelled Leukocytes PET 
CT Over 18F FDG PET CT Scan in the Detection of Occult 
Infection
D. Manda, I. Sen, P. Thakral, D. Malik, S. S. Das, V. CB;  
Fortis Memorial Research Institute, Gurugram, INDIA.

Aim/Introduction: Differentiating infection and sterile 
inflammation is main clinical concern of clinicians. 18F FDG PET/
CT has disadvantage of lack of specificity, hence 18F FDG Labelled 
Leukocytes (WBC) PET/CT is a promising tool for the accurate 
diagnosis of infection owing to its high specificity. The aim of this 
study is to determine the utility of WBC PET/CT in the diagnosis of 
occult infections and to assess its incremental value over 18F FDG PET/
CT scan. Materials and Methods: This is prospective observational 
diagnostic accuracy study including 33 patients with fever of 
unknown origin/suspected periprosthetic infection and raised CRP 
and TLC. Patients having favorable clinical response to antibiotics 
were excluded. All the patients underwent WBC PET/CT scan and 18F 
FDG PET/CT scan using standard protocol on two days. Images of 
both scans were evaluated by both visual analyses based on uptake 
intensity and quantitative grading based on lesion to background 
SUVmax values. Final diagnosis was made by histopathological, 
microbiological analysis or clinical-radiological work-up. Results: 33 
patients were included in the study. 29 foci of suspected infection 

were found in 25 patients by either 18F FDG PET/CT or WBC PET/
CT scan. There was a concordance of 18F FDG PET/CT and 18F WBC 
PET/CT in 28 sites each using grade 1b of visual and quantitative 
analysis respectively. Of the 29 suspicious infected foci, 18 were 
proven positive for infection (14/18 sites by the histopathological/
microbiological culture and rest by clinical/radiological work-up). 
Culture of aspirates or biopsy from 12 suspicious sites were proven 
non infective. 7 suspicious sites were proven non-infective by 
clinical/radiological work-up. Overall, significantly higher diagnostic 
accuracy was demonstrated with WBC PET/CT in comparison to 
18F FDG PET/CT for detection of infection (p<0.05). The highest 
diagnostic accuracy of WBC PET/CT scan was reported with both 
grade 1b of visual as well as of quantitative analysis and grade 2 for 
both visual and quantitative analysis for 18F FDG PET CT. Based on 
ROC analysis, optimal threshold cut off for the differential diagnosis 
of the infection and aseptic inflammation was 3.5 for WBC PET/CT 
and 5.8 for 18F FDG PET/CT scan. Using this threshold for SUVmax, 
sensitivity and specificity of WBC PET/CT was 94.4% and 84.2%, 
respectively, which were both higher than sensitivity (83.3%) and 
specificity (78.9%) of 18F FDG PET/CT scan. Conclusion: WBC PET/
CT has a higher diagnostic accuracy and an incremental value over 
18F FDG PET/CT for the diagnosis of occult infection. 

OP-263
Can We Identify Subtle Cardiac Device Infection In 
Asymptomatic Patients? An Insight Through The 
Diagnostic And Prognostic Role Of [18F]F-FDG-PET/CT
R. Mei1, N. Fraccascia1, L. Vetrone1, D. Bezzi1, C. Nanni2, G. Bono3, V. 
Marinelli3, L. Calderoni2, R. Bonfiglioli2, N. Galiè3, I. Diemberger3, S. 
Fanti1;  
1Nuclear Medicine, Alma Mater Studiorum University 
of Bologna, Bologna, ITALY, 2Nuclear Medicine, IRCCS, 
Azienda Ospedaliero-Universitaria di Bologna, Bologna, 
ITALY, 3Cardiovascular Department, IRCCS, Azienda 
Ospedaliero-Universitaria di Bologna, Bologna, ITALY.

Aim/Introduction: The clinical use of FDG-PET/CT for cardiovascular 
implantable electronic device (CIED) infection (CIEDI) is of utmost 
importance, since it provides information about the presence and 
the extent of the infection. However, incidental FDG uptake on CIED 
in asymptomatic patient is challenging.The primary objective of 
this retrospective, observational study was to assess the diagnostic 
role of FDG-PET/CT in patients without suspicious of CIEDI.The 
secondary objective was to possibly identify qualitative and 
semiquantitative parameters predictors of CIEDI. Materials and 
Methods: In the period 2017-2019, FDG-PET/CT scans and reports 
from CIED patients were retrospectively retrieved and grouped in 
Group 1 (G1) if addressed to PET/CT with a suspicious of CIEDI or 
Group 2 (G2) for oncologic or other non-cardiovascular infections 
patients. Four expert nuclear medicine physicians blindly reviewed 
the scans with regard to the presence of FDG uptakes in the pocket 
and/or in the extracardiac leads, according to visual analysis (VA,i.e. 
visually suspicious findings) and by reporting standardized uptake 
values (SUV), liver and blood pool target-to-background ratios (TBR), 
metabolic tumor volume (MTV). An up-to 6 months follow-up has 
been performed for eventual CIED extraction (CE), as consequence 
of infection. Results: Overall,400 FDG-PET/CT scans were included 
(G1=243; G2=157). Median age was 74-year old (range: 33-94) and 
M/F of 271/129. According to VA, 149/400 scans (37%) resulted 
positive for either pocket or extracardiac leads, (n=84 and n=65 for 
G1 and G2, respectively). Overall sensitivity and specificity were 92% 
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and 70%, while for each group were 92% and 58% (G1) and 100% 
and 75% (G2). According to the report, 76/400 scans (19%) resulted 
positive (n=57 and n=19 for G1 and G2, respectively), with overall 
sensitivity and specificity of 82% and 88%, 81% and 80% in G1 and 
100% and 92% in G2. ROC analysis identified similar performances for 
SUVmax, liver and bloodpool TBR in predicting CE (AUCs 0,859; 0865; 
0,866 respectively, all p-values<0,0001).For each parameter, high 
specific cut-off values were identified as predictors for CE at Kaplan-
Meier curves: SUVmax=2.6 (sensitivity 71%, specificity 89%; p=0.001); 
bloodpool TBR =1.9 (sensitivity 68%, specificity 90%; p=0.003); liver 
TBR=1.3 (sensitivity 69% specificity 89%; p=0.003). Moreover, patients 
with pocket/lead SUVmax > SUVmean of the liver parenchyma 
had higher risk of CE at 6 months(p=0.007). Conclusion: Incidental 
FDG-PET/CT findings in asymptomatic CIED patients are frequently 
underestimated and in some cases may be related to subtle CIEDI. By 
introducing high-specific SUV cut-off values, a considerable impact 
on patient management is expected. 

OP-264
[18F]FDG PET/CT for the diagnosis of device-related 
infections in patients with a left ventricular assist device
D. ten Hove1, A. R. Wahadat2, R. H. J. Slart1, M. Wouthuyzen-
Bakker1, G. Mecozzi1, K. Damman1, H. Witteveen1, K. Caliskan3, O. C. 
Manintveld3, B. Sinha1, R. P. J. Budde1, A. W. J. M. Glaudemans1;  
1Rijksuniversiteit Groningen, Groningen, NETHERLANDS, 
2Erasmus University Medical Center, Rotterdam, NETHERLANDS, 
3Erasmus Medical Center, Rotterdam, NETHERLANDS.

Aim/Introduction: LVADs improve quality of life and long-term survival 
in advanced heart failure, but their use is frequently complicated 
by device related infections (DRI), which can be potentially life-
threatening. We evaluated the diagnostic capability of [18F]FDG PET/CT 
and the additive value of semi-quantitative analysis for the diagnosis 
of DRI. Materials and Methods: LVAD recipients undergoing [18F]
FDG PET/CT for suspected DRI between December 2012 and August 
2020 were retrospectively included. Suspected infections of driveline 
and central device components were evaluated separately. [18F]FDG 
PET/CT was performed in accordance with EANM guidelines, with 
assessors blinded to patients’ clinical context. For semiquantitative 
analysis, 6 volumes of interest were drawn surrounding the driveline 
(exit site, suprafascial part, subfascial part) and the central device 
components (intrathoracic driveline, pump housing, outflow tract), 
with reference regions in the liver and thoracic aorta. Final diagnosis 
of DRI, based on multidisciplinary consensus, available clinical 
information, >4 month follow-up and findings during surgery 
whenever performed, was the reference for the diagnosis. Results: 
41 patients were evaluated for 59 episodes of suspected DRI. Most 
patients were supported by a Heartmate 3 LVAD system (78 %), with 
the remainder supported by a Heartmate II (22%). Final diagnosis 
was driveline infection in 33 (54 %) episodes, central device infection 
in 8 (14 %) and combined infection in 2 (4 %). Visual analysis of [18F]
FDG PET/CT achieved a sensitivity and specificity of 0.79 and 0.71, 
respectively, for driveline infections. For central device component 
infection a sensitivity and specificity of 0.75 and 0.60, respectively, 
was achieved. Visual analysis of only attenuation corrected images 
achieved a sensitivity and specificity of 1.0 and 0.26, respectively 
for this indication. Semi-quantitative analysis using SUVratio(liver) 
achieved a sensitivity and specificity of 1.0 and 0.8, respectively for 
suspected central device component infection. This constituted 
a statistically significant increase of specificity, compared to visual 
analysis (p=0.05). Conclusion: [18F]FDG PET/CT reliably predicted the 
presence of LVAD-DRI. Visual analysis achieved moderate sensitivity 

and specificity for both driveline infections and infections of central 
device components. For assessment of suspected central device 
component infections, use of both attenuation corrected and non-
attenuation corrected images was pivotal for achieving a reasonable 
specificity. Semi-quantitative analysis may further increase specificity 
of [18F]FDG PET/CT, in particular for the analysis of suspected central 
device component infection, and should be considered in equivocal 
cases. 

OP-265
Evolution and prognostic value of white-blood-cell SPECT 
imaging in patients with prosthetic valve endocarditis 
treated medically
J. Grambow1, M. Besma1, K. Benali1, L. Deconinck2, C. Chong-
Nguyen3, C. Cimadevilla4, X. Duval2, B. Iung3, F. Rouzet1, F. Hyafil5;  
1Bichat University Hospital, Department of Nuclear Medicine, 
University of Paris, Paris, FRANCE, 2Bichat University Hospital, 
Department of Infectious Diseases, University of Paris, Paris, 
FRANCE, 3Bichat University Hospital, Department of Cardiology, 
University of Paris, Paris, FRANCE, 4Bichat University Hospital, 
Department of Cardiac Surgery, University of Paris, Paris, 
FRANCE, 5European Hospital Georges-Pompidou, Department 
of Nuclear Medicine, University of Paris, Paris, FRANCE.

Aim/Introduction: Radiolabeled white blood cells (WBC)-
SPECT imaging has demonstrated its incremental value over 
echocardiography for the diagnosis of prosthetic valve endocarditis 
(PVE). In this study, 47 consecutive patients with PVE and positive 
WBC-SPECT treated medically were identified retrospectively. Our 
objectives were to evaluate in medically-treated patients with PVE 
the prognostic value of WBC signal intensity on SPECT images and 
to characterize the impact of the duration of antibiotics treatment on 
WBC signal. Materials and Methods: A systematic search was done 
in our local patient databases for patients with PVE and WBC-SPECT 
imaging reported as positive and initially not referred to cardiac 
surgery based on the Endocarditis team’s decision. The intensity of 
WBC signal on the 24-hour acquisition was classified as moderate 
(signal < liver), or intense (signal ≥ liver) on reports. Clinical, biological, 
imaging and follow-up information was collected from electronic 
medical files. Results: Among 47 patients (12 females; mean age: 58 
± 13 years) included, 10 patients had intense signal and 37 patients, 
mild signal on initial WBC-SPECT images. The incidence of the primary 
composite endpoint (incidence of death, late cardiac surgery, or 
relapse) was significantly higher in the group of patients with intense 
vs. mild signal on initial WBC-SPECT images (90 % vs. 11%, p < 0.05). 
In multivariate analyses, only the presence of an intense signal on 
WBC-SPECT imaging remained independently associated with the 
occurrence of the composite endpoint with an adjusted hazard 
ratio of 7.9 (95% confidence interval 1.7- 36.8, p = 0.009). Twenty-five 
patients underwent a second WBC-SPECT imaging during follow-
up at a median time of 59 days (IQR: 41 to 97 days) after the first 
acquisition. The prevalence of WBC signal decreased progressively 
from 89% between 3 and 6 weeks to 42 % between 6 and 9 
weeks and 8 % more than 9 weeks after the initiation of antibiotics 
treatment. Conclusion: In patients with confirmed PVE treated 
medically, intense WBC signal on SPECT images was associated with 
poor patient outcome. In addition, the prevalence of the WBC signal 
decreased progressively in parallel with the duration of antibiotic 
treatment. Hence, WBC-SPECT imaging appears as an interesting tool 
for risk stratification of patients with PVE treated medically and to 
monitor locally the efficacy of antibiotic treatment in these patients. 
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OP-266
Absence of Infective Endocarditis Relapse when End-of-
treatment FDG-PET/CT is Negative
C. Régis1,2, M. Thy3,4, B. Mahida1,4, L. Deconinck3, S. Tubiana5,4, B. 
Iung4,6, X. Duval4,5, F. Rouzet1,4;  
1Nuclear Medicine Department, Hôpital Bichat - Claude-Bernard, 
AP-HP, Université de Paris, Paris, FRANCE, 2Department of Medical 
Imaging, Institut de Cardiologie de Montréal, Université de 
Montréal, Montréal, QC, CANADA, 3Infectious Disease Department, 
Hôpital Bichat - Claude-Bernard, AP-HP, Université de Paris, Paris, 
FRANCE, 4Université Paris Cité, Paris, FRANCE, 5Clinical investigation 
Center, Hôpital Bichat - Claude-Bernard, AP-HP, Université de 
Paris, Paris, FRANCE, 6Cardiology Department, Hôpital Bichat 
- Claude-Bernard, AP-HP, Université de Paris, Paris, FRANCE.

Aim/Introduction: FDG-PET/CT is recommended for the diagnostic 
of infective endocarditis(IE) but its mid-term prognostic value at the 
end of antibiotic treatment has not been investigated. The aim of the 
study was to characterize the FDG uptake pattern and to determine 
if end-of-treatment (EOT) FDG-PET/CT in non-operated IE could 
predict relapse. Materials and Methods: From 2013 to 2021, 65 
consecutive patients with EOT FDG-PET/CT performed between 30 
and 180 days of antibiotic therapy initiation for IE were identified 
in our database. After exclusion of 3 patients without available 
follow-up, 62 patients with a final diagnostic of non-operated 
definite IE were finally included in this retrospective monocenter 
study. Initial and EOT FDG-PET/CT were reviewed by two nuclear 
medicine specialists. Valve uptake was qualitatively classified as 
negative or positive. When glucose suppression was inadequate, 
FDG-PET/CT were classified as positive. Clinical data from medical 
charts were collected, including Endocarditis Team decision for IE 
diagnosis. Relapse was defined as resurgence of signs of IE within 
6 months after the EOT FDG-PET/CT with the same microorganism. 
Results: Median age was 68 years (range 27- 88), 41 (66%) patients 
were male and 43 (69%) had prosthetic valve IE. Twenty-nine (47%) 
EOT FDG-PET/CT were negative. The change between initial (n=57, 
initial FDG-PET/CT not available in 5 patients) and EOT FDG-PET/CT 
was as follows: negative-negative (N=13, 23%), positive-negative 
(N=14, 25%) and positive-positive (N=30, 53%). The proportion of 
negative scans increased significantly between initial and EOT FDG-
PET/CT (p<0.0001). Initial and EOT FDG-PET/CT classification were 
not statistically different between valve type (native or prosthetic), 
microorganism, duration of antibiotic treatment, and time span 
between the EOT and imaging (p>0.05). IE relapse occurred in 
7 (11%) patients. The rate of relapse was significantly higher in 
positive (7/33, 21%) than negative EOT FDG-PET/CT (0/29, p=0.01). 
Outcome was not statistically different regarding valve type 
and microorganism (p>0.05). Sensitivity, specificity, positive and 
negative predictive values of EOT FDG-PET/CT for IE relapse were 
100%, 52.7%, 21.2% and 100% respectively. Mean delay between 
EOT FDG-PET/CT and first signs of IE relapse was 22.6±29.6 days 
(n=7) and mean follow-up without sign of IE relapse was of 591±607 
days (n=55). Conclusion: In this retrospective study of patients with 
non-operated IE, EOT FDG-PET/CT was negative in almost half the 
patients and was associated with the absence of relapse after a 
mean follow-up of 19 months. These results based on a low number 
of events need to be confirmed prospectively. 

OP-267
An infection-specific hybris tracer for image guidance 
towards bacterial infection on orthopedic prosthesis
T. Buckle, M. M. Welling, C. Khursid, D. D. D. Rietbergen, F. W. B. van 
Leeuwen;  
LUMC, Leiden, NETHERLANDS.

Aim/Introduction: Implantation of an orthopedic prosthesis is 
one of the most frequently performed and effective surgeries 
worldwide. Unfortunately, implantation-related infections occur in 
0.5-1.1% of hip replacements, converting to 8000-17,000 patients/
year in the Europe alone. In these cases, removal of the infection 
via minimally invasive debridement surgery has a failure rate of 
23.6%. Main reasons for failure are the inability to intraoperatively 
identity the infection and the inability to monitor the cleaning 
process. We reasoned that incorporation of infection-specific 
image guidance will help guide debridement procedures. Such 
image guidance requires a bacteria-specific hybrid tracer (e.g., 
99mTc-UBI29-41-Cy5) and clinical-grade guidance modalities that 
enable visualization of the bacterial load. Materials and Methods: 
2D and 3D fluorescence confocal imaging was used to confirm 
UBI29-41-Cy5 tracer specificity for S. aureus in vitro in presence of 
biofilm. To highlight the location of S. aureus topical administration 
of (99mTc-)UBI29-41-Cy5 was applied on infected femoral prostheses. 
Fluorescence imaging, 2D gamma imaging, and 3D freehandSPECT 
scans were used to quantify the bacterial load and to monitor the 
efficacy of cleaning of the infected prosthesis with chlorhexidine. 
Microbiological culturing was used to provide correlation between 
the imaging findings and the number of (remaining) bacteria. Non-
infected prothesis were used as control. Results: In vitro analysis 
revealed that bacteria could be effectively stained with UBI29-41-
Cy5, irrespective of the presence of biofilm. Infected prosthesis 
stained with 99mTc-UBI29-41-Cy5 revealed that bacterial infections 
were most often manifested on surface irregularities, the transition 
between the head and neck of the prosthesis, and in the screw-
hole. Qualitative fluorescence images could be complemented 
with quantitative freehandSPECT scans. The latter helped to reveal 
that even after thorough chlorhexidine treatments, 28-44% of the 
tracer remained present on the prosthesis and 500-2,000 viable 
bacteria were shown to remain present, even after cleaning of 
the prosthesis. Conclusion: (99mTc-)UBI29-41-Cy5 allowed effective 
bacterial staining on both a microscopic and a macroscopic level. 
Through the hybrid tracer design, qualitative real-time fluorescence 
guidance towards the location of the bacterial infection on infected 
prosthesis could be effectively combined with nuclear imaging. 
Combined these technologies enabled quantitative monitoring 
of the effectiveness of cleaning strategies during debridement 
procedures.

OP-268
Usefulness of18F-FDG PET-CT for the management of 
invasive fungal infections
K. Velasquez, B. Rodriguez, P. Meneses, L. Santamaria, I. Obedkova, 
I. Gutierrez, S. Garcia, M. Mitjavila, A. Fernandez;  
Hospital Universitario Puerta de Hierro, Madrid, SPAIN.

Aim/Introduction: 18F-FDG-PET/CT may be useful for the diagnosis 
of invasive fungal infection (IFI), identifying involvement in 
unsuspected territories, contributing to evaluate the response to 
treatment, although scientific evidence is still scarce. Our objective 
was to assess the additional value of the PET/CT study in this 
complex group of diseases. Materials and Methods: Retrospective 
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analysis of IFI cases in which an 18F-FDG-PET/CT study has been 
carried out as part of the initial diagnosis, extension study or 
assessment of response to treatment in our center since January 
2018, analyzing its contribution with respect to the conventional 
diagnostic approach in each of the scenarios. Results: We included 
32 patients with IFI (Candida (15), other invasive mycoses (6), 
Aspergillus (8), other molds (2) and Pneumocystis (1). Indications 
for 18F-FDG-PET/CT were: fever study 12, known IFI staging: 16, 
assessment of response to treatment: 4 In cases of fever, PET/CT 
confirmed active lung disease in 11 cases and identified unknown 
abdominal focus in 1 case. In the case of the staging of IFI already 
known, it is concordant in 12, overstatement in 2 and infrastatement 
in 2, the PET/CT detected disease in unsuspected locations in 9 
cases (2 soft parts, 2 endocarditis, 3 abdominal, 1 nasal, 1 urinary)
In 1/4 of the cases, the follow-up of 18F-FDG-PET/CT showed 
improvement, while, in the remaining 3, it showed persistence of 
inflammatory activity. The median time from IFI diagnosis to PET 
follow-up was 116 days. The results of the 18F-FDG-PET/CT triggered 
diagnostic procedures in 10/32 (32.3%) cases, and induced changes 
in antifungal treatment in 8/32 (26%). Conclusion: 18F-FDG-PET/CT 
was a useful tool for the diagnosis of IFI in patients with fever of 
unknown origin. In those already known to suffer from IFI, it helped 
classify the disease as disseminated or rule out complications 
when other evidence was inconclusive. Follow-up PET scan could 
help adjust the appropriateness and duration of IFI treatment and 
deserves further study. 

OP-269
CT Lung changes in patients with residual metabolic 
activity on [18F]F-FDG-PET/CT after a standard course of 
anti-tuberculous therapy for pulmonary tuberculosis: 
a comparison between patients with and without HIV 
infection
A. Ismaila1, I. O. Lawal2, G. O. Popoola3, M. Mathebula4, I. Moagi4, 
K. Mokoala1, N. Moeketsi4, M. Nchabeleng4, C. Hikuam5, M. 
Hatherill5, B. P. Fourie6, M. M. Sathekge1,7;  
1Department of Nuclear Medicine, University of Pretoria, Pretoria, 
SOUTH AFRICA, 22.Department of Radiology and Imaging 
Sciences, Emory University, Atlanta, GA, UNITED STATES OF 
AMERICA, 3Saxon Court Lincolnshire Partnership NHS foundation 
trust (LPFT), Lincoln, Lincolnshire, UNITED KINGDOM, 4Department 
of Medical Microbiology and MeCRU, Sefako Makgatho University 
of Medical Science, Pretoria, SOUTH AFRICA, 5South African 
Tuberculosis Vaccine Initiative, Institute of Infectious Disease and 
Division of Immunology, Department of Pathology, University 
of Cape Town, Cape Town, SOUTH AFRICA, 6Department of 
Medical Microbiolgy, University of Pretoria, Pretoria, SOUTH 
AFRICA, 7Nuclear Medicine Research Infrastructure (NuMeRI), 
Steve Biko Academic Hospital, Pretoria, SOUTH AFRICA.

Aim/Introduction: Pulmonary residual metabolic activity (RMA) 
and certain CT changes are non-invasive biomarkers on end-of-
treatment (EOT) [18F]F-FDG-PET/CT that are predictive of relapse of 
pulmonary tuberculosis (PTB). We aimed to evaluate the differences 
in the incidence of RMA and the pattern of CT lung changes on 
EOT [18F]F-FDG-PET/CT among HIV-infected patients versus HIV-
uninfected patients who completed a standard course of anti-
tuberculous therapy for PTB. Materials and Methods: The Research 
Ethics Committee of University of Pretoria approved the study. We 
prospectively recruited patients considered cured of PTB according 
to the standard care to undergo [18F]F-FDG-PET/CT. We determined 
the proportion of patients who had RMA in the lungs as well as 

CT changes suggestive of active PTB including lung consolidation, 
pulmonary nodules, lung changes in tree-in-bud pattern, hilar/
mediastinal lymphadenopathy, and pleural effusion. We compared 
baseline clinical and [18F]F-FDG-PET/CT lung changes between 
patients with and without HIV infection. Results: We studied 75 
patients including 50 HIV-infected individuals with a mean age 
of 36.09 ± 10.49. Median CD4 count among HIV-infected patients 
was 255 cells/mm3 (IQR: 147- 448). HIV viral load was 12497 copies 
(IQR:158-38841). HIV-infected patients had lower hemoglobin levels 
(13.07±1.78 g/dL versus 14.24±2.07, p=0.021) and higher C-reactive 
protein levels (5.70 versus 1.20, p=0.001) compared with HIV-
uninfected patients. All other baseline clinical and demographic 
characteristics were not significantly different between the groups. 
Forty-one patients had RMA and its incidence was not significantly 
different between HIV-infected and uninfected patients (p=0.101). 
Among the five CT features of active PTB, only metabolically 
active nodes was more prevalent among HIV-infected compared 
with uninfected patients (50.0% versus 5.9%, p=0.003) while the 
incidence of the other four CT features of active PTB were not 
significantly different between HIV-uninfected patients with RMA 
versus HIV-uninfected patients (P>0.05 in all cases). Cystic lung 
changes, a feature of inactive PTB, was seen more among HIV-
uninfected patients compared with HIV-infected patients (35.3% 
versus 4.2%, p=0.014). Conclusion: The incidence of RMA on EOT 
[18F]F-FDG-PET/CT is similar between HIV-infected and uninfected 
patients. Other than [18F]F-FDG-avid nodes seen more prevalently 
in the HIV-infected group, pattern of CT lung changes suggestive 
of active PTB was similar between the groups, indicating that the 
presence of HIV coinfection may not influence the interpretation 
of EOT [18F]F-FDG-PET/CT obtained for PTB treatment response 
assessment. 

OP-270
Comparison of 18F FDG PET/CT scans and lung perfusion 
scintigraphy in patients with XDR pulmonary Tuberculosis 
pre-surgical resection
O. A. Ayeni1,2, O. Kolade1, N. Jacobs1, S. More1;  
1Groote Schuur Hospital/University of Cape Town, 
Cape Town, SOUTH AFRICA, 2Klerksdorp/Tshepong 
Hospital Complex, Klerksdorp, SOUTH AFRICA.

Aim/Introduction: Extensively drug resistant tuberculosis [XDR-
TB] has emerged as a major public health challenge, especially 
in developing countries. With timely adjuvant surgery, patients 
with XDR-TB localized to lobe or lung may achieve a “cure”. There 
is a growing interest in the use of 18F-FDG PET/CT in determining 
metabolic activity of tuberculosis [TB], while radionuclide lung 
scintigraphy is considered predictive of postoperative pulmonary 
function prior to major lung resection surgery. We compared 
concordance of the areas of perfusion defects on 99mTc MAA lung 
perfusion imaging to regions of high metabolic activity on 18F-FDG 
PET/CT scans in patients with XDR-TB undergoing pre-lung resection 
work-up. Materials and Methods: Patients confirmed to have 
XDR-TB and scheduled for lung resection surgery were included. 
Patients had both 18F-FDG PET/CT scan and a set of SPECT V/Q 
scans with 99mTc-Technegas and 99mTc-MAA respectively, according 
to standard imaging protocols. Findings in the PET component of 
the PET/CT scans and perfusion component of the V/Q scans were 
compared. ‘High metabolic activity’ was defined as SUVmax ≥2.5. 
Results: 52 scans were performed in 25 patients: 26 scans each of 
18F-FDG PET/CT and Ventilation/Perfusion (one patient had two 
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sets of both studies for follow-up reasons during the use of anti-TB 
therapy). Thirteen (52 %) were female, and the mean age was 32.5 
± 10.9 years. Nine patients (36%) had HIV co-infection. More than 
one-third (35.4%) of lung segments/lobes showed FDG uptake 
without corresponding perfusion defects. However, we found no 
significant difference between the mean SUVmax of metabolically 
active lesions with or without perfusion defects on V/Q imaging (p 
< 0.57) Conclusion: Our data shows areas of increased metabolic 
activity on 18F-FDG-PET with non-concordance when compared 
to perfusion defects seen on 99mTc MAA lung perfusion imaging in 
patients with XDR-TB being considered for lung surgery. The FDG-
avid cavitary and non-cavitary lesions outside regions of perfusion 
defects may potentially influence surgical management decisions 
and treatment outcome. 
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OP-271
You can do it! Optimizing working methods for preparing 
of SPECT radiopharmaceuticals
A. Keinänen, S. Myöhänen, H. Gröhn;  
Kuopio University Hospital, Kuopio, FINLAND.

Aim/Introduction: In our department most of the radiation exposure 
to technologists comes from preparation of radiopharmaceuticals 
and patient syringes. Even though annual doses are well within 
national limits there is still some variation among technologists. 
Aim of this study was to find out differences in working methods 
and their influence to technologist’s radiation dose when preparing 
SPECT radiopharmaceuticals and patient syringes. Materials 
and Methods: Firstly, we followed the work of five technologists 
with different experience levels and measured their radiation 
exposure during elution of Tc-99m generator and preparation 
of radiopharmaceuticals and patient syringes. We paid attention 
to the following working methods: usage and placement of lead 
shields, technologist’s distance from the source, what type of needle 
was used, where extra activity was disposed and overall working 
routine. Doses were measured using TLD finger dosimeter and 
DIS-dosimeter, placed in the right-hand index finger and forehead 
(for eye dose), respectively. In addition, dose rate was measured at 
the level of right shoulder. Furthermore, we chose optimized and 
non-optimized working methods for patient syringe preparation 
and measured the radiation exposure for these two methods. 
Results: There were differences in the working methods among 
technologists influencing the radiation exposure. The usage and 
correct positioning of syringe/vial shields and lead bricks decreased 
dose rate almost 90%. Interestingly, the radiation exposure was 
also reduced by up to 65% if technologist prepared equipment in 
advance, compared to unprepared working. There were different 
routines for removing extra activity from the syringe. Dose rate was 
almost halved when activity was placed in cotton pads behind lead 
shields compared to directly removing activity to bin or to needle 

hub of a vial. Experience level could be seen in the finger doses, 
but interestingly not so clearly in the working methods. During 
elution all technologists kept distance to generator, which reduced 
radiation exposure up to 87%. All used long needle which decreased 
the dose rate compared to short needle. Usage of long needle 
can affect especially to eye doses reducing the need to handle 
activity closer to eye level. Analysis of the dose measurements 
from optimized vs non-optimized working methods is ongoing. 
Conclusion: Working methods in radiopharmaceutical preparation 
varied between technologists. Interestingly, advance preparation 
played a significant role in reducing the radiation exposure, in 
addition to more expected factors. Based on the current results, 
small changes in working habits can further reduce radiation 
exposure in radiopharmaceutical preparation.

OP-272
Optimization and quality control of blood glucose 
monitoring before FDG-PET/CT scan
C. Rolsted1,2, T. Q. Chistensen3,2, S. Hess1,2,4;  
1Department of Radiology and Nuclear Medicine. Hospital 
South West Jutland, Esbjerg, DENMARK, 2IRIS - Imaging Research 
Initiative Southwest, Esbjerg, DENMARK, 3Department of Clinical 
Engineering, Region of Southern Denmark, Odense, DENMARK, 
4Department of Regional Health Research, Faculty of Health 
Sciences, University of Southern Denmark, Odense, DENMARK.

Aim/Introduction: Blood glucose control is integral to the quality 
of FDG-PET/CT scans as hyperglycemia may lead to reduced 
FDG uptake in pathologic tissue and compromise quantitative 
measurements. Accurate measurements of blood glucose levels 
are essential to patient preparation to assure adherence to 
guidelines, and inaccurate blood glucose measurements may 
cause unnecessary cancellations or flawed scan interpretations. 
Capillary blood glucose measurements require a prick in the finger 
or earlobe with discomfort to the patients. However, all patients 
receive an i.v.-entrance for tracer injection. At our department drop 
needles containing a flashback chamber is used for placement of 
the peripheral venous catheter. The flashback chamber can be used 
with Point-Of-Care-Testing equipment (POCT) for greater ease and 
better patient comfort although this has not been validated. Our aim 
was to validate the use of blood from the flashback chamber and 
investigate the accuracy of this procedure with the available POCT 
equipment for blood glucose measurements in our department. 
Materials and Methods: 50 patients underwent capillary and 
venous blood samples by a prick in the finger and the flashback 
chamber on the I.V. Cannula (BD medical), respectively. Blood glucose 
was measured from both samples on POCT equipment CareSens N 
Blood Glucose Meter (CareSense: i-Sense) and AccuCheck Inform 
ll (AccuCheck: Roche Diagnostics). Measurements were compared 
to a standard blood sample analyzed on ISO certified equipment, 
Alinity (Abbott), at the Department of Biochemistry as the gold 
standard. Bland-Altman and linear regression analysis was used for 
comparison between measurements and Mann-Whitney U test was 
used to determine statistical significance for p<0.05. Results: No 
significant differences in blood glucose was found between venous 
and capillary blood for AccuCheck (p=0.28). Using the venous blood 
from the flashback chamber resulted in higher accuracy compared 
to the gold standard (r2=0.95 p=0.39 vs. r2=0.89 p=0.07). CareSense 
showed significant differences in blood glucose measurements 
between venous and capillary blood (p<<0.05). Using capillary 
blood gave a similar accuracy as AccuCheck(r2=0.89 p=0.39) 
compared to the gold standard, however, with venous blood a 
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low accuracy was found (r2=0.67 p<<0.05) and the blood glucose 
measurements resulted in a positive bias of 1.3 mmol/l. Conclusion: 
Our results indicate that it is feasible to use venous blood from the 
flashback chamber for POCT testing of blood glucose instead of 
capillary testing prior to FDG-PET/CT. This would spare the patient 
discomfort and a procedure. However, the performance of the local 
POCT equipment should be considered and validated. 

OP-273
How to practically reduce events of radiopharmaceutical 
extravasation in a newly established PET/CT facility
M. Anelli, M. Leandri, L. Travascio, A. D. Di Nicola;  
Azienda ASL di Pescara, Pescara, ITALY.

Aim/Introduction: In nuclear medicine, prevention of adverse events 
due to errors in radiopharmaceutical injection represents the first 
step in reducing artifacts in PET/CT acquisition. Radiopharmaceutical 
extravasation can affect quality and quantification of metabolic 
images that help diagnosing, staging and assessing cancer and 
neurologic and cardiac diseases. This procedural mistake reduces 
the administered radiopharmaceutical dose to the patient, resulting 
in a miscalculation of SUV values, potentially damaging the correct 
path of the patient to diagnosis. Radiopharmaceutical extravasation 
may be due to endogenous factors of the patient, represented by 
poor venous burden, especially after chemotherapy, and eventually 
compliance with venipuncture resulting in vasovagal reactions, 
or to exogenous factors, as incorrect evaluation of the operator in 
choosing certain veins for injection or using needles of excessive 
caliber. The purpose of this abstract was to examine practical 
steps before and during radiopharmaceutical injection in order to 
reduce as much as possible radiotracer extravasation. Materials 
and Methods: From October to November 2021, 200 patients 
underwent i.v. injection of any radiopharmaceutical for PET/TC 
examination, in a newly established PET/CT facility. As the staff 
noted a high percentage of extravasation events, steps in order to 
reduce them were:• 1) Providing a comfortable setting and approach 
with susceptible patients;• 2) Verification of the venous availability 
and/or any venous access devices (PICC / CVC);• 3) Evaluation of 
the appropriate needle gauge in association with the injection 
area;• 4) Checking the correct i.v. cannulation through the injection 
of 10 ml of saline solution;• 5) Reduction of radiopharmaceutical 
injection speed;• 6) Visual inspection and monitoring of the site 
during injection.In January and February 2022, other 200 PET/CT 
were enrolled practicing point 1 to 6. Anyway, in case of radiotracer 
extravasation, technical “tricks” to remove artifacts in images were 
employed i.e. acquiring PET examination with arms above the 
head, avoiding to reconstruction of “off-site” injection, correctly 
calculating SUV values. Results: Extravasation events reduced from 
29/200 (14.5%) to 9/200 (4.5%) after we checked and planned new 
operating procedures to inject patients. Conclusion: Through 
multi-professional medical, technician and nurse management, 
extravasation of radiopharmaceuticals events were reduced in 
number. Post-processing helped in image reconstruction and SUV 
calculation. Our data lead to believe that there can be a further 
improvement, for example using infrared light devices to locate 
difficult veins, in order to be sooner aware of extravasation, reducing 
the amount of radiopharmaceutical wasted and useless exposition 
of patients of staff to radiation.

OP-274
Optimization of Radiolabeling Protocol of 68Ga-
DOTA-FAPI-04 and preclinical assessment of its in-vitro 
performance characteristics
B. Shetye, M. Maria, A. Agrawal, V. Rangarajan;  
Tata Memorial Hospital, Mumbai, INDIA.

Aim/Introduction: Fibroblasts, a connective tissues component 
shows dipeptidyl peptidase 4 expression but very low fibroblast 
activation protein (FAP) expression. FAP is over expressed on cancer 
associated fibroblast and activated fibroblast at inflammatory 
sites. FAP is overexpressed on stroma of several tumors like breast, 
colon and pancreas. Recently FAP inhibiters (FAPI) have emerged 
as new specific molecular targeting imaging probes in oncology 
for diagnosis, staging and treatment of various tumors. Hence, the 
aim of our study is to optimize a labeling protocol of 68Ga-DOTA-
FAPI-04 to ensure effective yield of radiolabeled product with 
high radiochemical purity and stability. Materials and Methods: 
Radiolabeling was performed manually by iQS Ga-68 Fluidic 
Labeling Module. Fraction of 33µg (n=40) and 50µg (n=5) of DOTA-
FAPI-04 in 0.25M sodium acetate were preheated at 95oC for 5 min. 
68Ga was eluted using 4ml of 0.05M HCl followed by heating at 
95oC for 10 min and loaded on C-18 cartridge. Extracted with 70% 
ethanol followed by saline and passed through 0.22µ Millipore filter. 
Physical appearance, color and pH of the product, radiolabeled yield 
were assessed. Radiochemical purity (RCP) was determined by ITLC 
(0.1M sodium citrate, acetonitrile and water (1:1)) and HPLC ( HPLC 
water and acetonitrile with 0.1% TFA) at 30 min,1 hr, 2 hrs. Stability 
was determined till 4 hrs. In-vitro serum stability (n=2) assessed at 
30 min, 1hr and 2 hrs. using 0.1M sodium citrate. Results: Labelled 
product 68Ga-DOTA-FAPI04 was found to be colorless, non-turbid 
and its pH was 5. Radiolabeling yield was found as 84.26%±.1.8 
and 85.45% ± 2.1 with 33 µg and 50 µg of peptide resp. Stability 
at 4 hrs was found to be 96.7% ± 1.8. RCP with 0.1M Na Citrate for 
33µg at 30 min, 1hr, 2 hrs was 98.84%, 98.27%, 97.18%. With 50% 
acetonitrile it was 98.24%,98.84%,96.89%. For 50 µg with 0.1M Na 
Citrate RCP was 98.91%, 99.12%, 97.83%. With 50% acetonitrile 
it was 99.23%, 98.67%, 97.83%. HPLC showed 100% RCP. In-vitro 
serum stability was 98.7%, 97.8%, 97.1%. Conclusion: Our data 
suggested 33 µg of peptide as optimum quantity for radiolabeling. 
It showed good stability till 4hrs using DOTA as a chelating agent. 
Extraction with 70% ethanol resulted in maximum extraction of 
the product improving labeling yield. DOTA is a choice of chelating 
agent for therapeutic radionuclide like Y-90, 177-Lu. Hence, 68Ga-
DOTA-FAPI-04 can be considered as a useful radiopharmaceutical 
for diagnosis, staging of the disease and a theranostic radionuclide.

OP-275
Pulmonary right-to-left shunt estimation with 99mTc-
labeled macroaggregated albumin (MAA): Establishing a 
normal range with correction for unbound 99mTc
M. Coelho, P. Fragoso Costa, K. Herrmann, H. Hautzel;  
University Hospital Essen, Department of Nuclear Medicine, 
University Duisburg - Essen, Essen, GERMANY.

Aim/Introduction: Lung perfusion scintigraphy using 99mTc-labeled 
macroaggregated albumin (MAA) is a longstanding technique for 
pulmonary right-to-left shunting. However, only limited data are 
available regarding the physiological range of right-to-left shunting. 
Ito et al. reported a mean value of 6.64 ± 0.94% in patients with 
no evidence of shunting (1). One drawback is that these values are 
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not corrected for 99mTc not bound to MAA. The aim of the present 
study is to estimate the normal range of right-to-left shunt by 
correcting the initial rates using the additional information from 
the corresponding quality control results by investigating a series 
of patients diagnosed with lung cancer or lung emphysema. 
Materials and Methods: 61 patients underwent lung perfusion 
scintigraphy with 99m-Tc-labeled MAA (Curium Germany GmbH, 
Berlin, Germany) in a pretherapeutic setting for either lung cancer 
or lung emphysema treatment. None had a history of previous 
right-left-shunt or severe pulmonary hypertension. A SPECT/
CT and planar images were acquired including both kidneys. 
From the corresponding low dose CT, one reconstructed coronal 
slice covering the lungs and kidneys was extracted using PMOD 
(PMOD Technologies LLC, version 3.204). Regions of interest (ROI) 
were placed over the lungs, both kidneys and representative 
background areas caudolateral from the kidneys. Using these ROIs 
background uncorrected and corrected right-to-left shunts were 
calculated. Additionally, for each investigation a quality control was 
performed as recommended by the manufacturer to measure the 
non-filterable radioactivity. As this fraction is assumed to pass the 
pulmonary capillaries and enters the left blood circuit the right-
to-left shunt results needs to be further adjusted for this 99m-Tc 
radioactivity not bound to MAA. Results: Without any correction, 
the mean (±SD) right-to-left shunt was 4.06 ± 1.65%. The addition 
of background corrections lowered the estimated shunt to 3.10 ± 
1.32%. As required by national regulations the quality controls were 
always above 90% of 99mTc bound to MAA. After correcting for the 
unbound fraction of 99mTc the right-to-left-shunt was calculated 
to be 0.62 ± 1.32%. Conclusion: Without any background and 
quality control correction our right-left-shunt percentage values in 
patients assumed not to suffer from any shunting are comparable 
to previously published data (1). Essential corrections, in particular 
for 99mTc not bound to MAA, result in a substantial reduction of the 
calculated right-to-left shunt to below 1%. These findings indicate 
that under physiological circumstances pulmonary right-to-left 
shunting is negligible. References: (1) Ito et al. Nuclear Medicine 
Communications 2011, 32:936-940

OP-276
The application of Data-Driven Respiratory Gating in 
18FDG PET/CT: study of thoracic lesions, INT Milan 
experience
M. Zucca, M. Di Cresce, M. Cantù, M. Magistretti, M. Faedi, M. 
Ragazzoni, D. Mansi, T. Monica;  
Istituto nazionale Tumori, Milan, ITALY.

Aim/Introduction: PET/CT examinations are often interested 
by breathing artifacts. These degrade the image quality and 
the quantification, especially concerning thoracic lesions. 
Manufacturers implemented various solutions over time, mainly 
based on external device positioned during the acquisition, all 
of which involve a slowdown of the workflow. We compared 
deviceless Data-Driven Respiratory Gating (DDG) images to ordinary 
static images. Materials and Methods: 38 patients with thoracic 
lesions were retrospectively chosen among those acquired with 
18FDG PET/CT on a 3 rings digital LYSO TOF PET scanner. Images 
were reconstructed with OSEM algorithm, 3 iterations, 24 subsets, 
Gaussian filter of 6.4 mm, without resolution recovery. DDG has been 
applied in the bed positions covering liver and lung. Each patient 
was acquired with 2 min/bed, except for DDG positions where 
duration was doubled (4 min/bed). DDG successful application 

automatically assures that selected patients had a regular breathing 
cycle. Using the List Mode we produced two reconstructions for 
each patient, with DDG processing during expiration phase and 
without DDG. We compared SUVmax, SUVmean, Mass Tumour 
Volume (MTV), signal to noise ratio with paired data t-test, and 
image quality (visual). Results: Statistically significant difference 
between DDG application and not DDG found for SUVmax (8.5 
vs 8.1, p=0.0003) and SUVmean (4.5 vs 4.3, p=0.005). 12/38 (32%) 
patients showed a SUVmax with DDG increase of more than 10%. 
According to clinicians, images obtained with DDG showed better 
quality. MTV (difference) was almost significant (p=0.07), while for 
signal over noise ratio it was not significant (p=0.25). Lower value 
SUVmax and SUVmean was found without DDG (median[25° perc 
, 75°perc], 3.75% [-0.5% , +11%], 0.1% [-0.3 % , +5.2%], respectively 
with and without DDG correction). Conclusion: The use of DDG 
consent meaningful improvement of image quality, with less 
blurring artifacts and more sharpness, and increased SUV values. 
This allows better imaging quantification and lesion detection, 
particularly for chest base lesions. The workflow is not delayed by 
the use of DDG. When the breathing cycle is not regular, DDG is 
automatically excluded avoiding exam time elongation.

OP-277
Optimization And Adquisition Of The 18-FCholine PET/CT 
Protocol In The Detection Of Parathyroid Adenomas
F. Mercado Moreno1, I. Sánchez Rodriguez2, M. Suárez Piñera2, 
A. Benitez Segura3, E. Llinares Tello2, J. Vercher Conejero2, M. Cortés 
Romera2;  
1(Hospital Bellvitge) Institut D’imatge Per Al Diagnòstic, 
Barcelona, SPAIN, 2Hospital Bellvitge IDI, L’hospitalet, 
SPAIN, 3Hospital Bellvitge ICS, L’hospitalet, SPAIN.

Aim/Introduction: Preoperative Imaging Detection Of Parathyroid 
Adenoma Is Essential For A Successfully Minimally Invasive Surgery, 
With The Resection Of The Adenoma Being The Only Curative 
Treatment. 18F-Choline PET/CT Has Shown Excellent Performance In 
The Detection Of Parathyroid Adenomas, Even When Conventional 
Techniques Are Negative Or Inconclusive. There Are Discrepancies 
Regarding The Adequate Protocol In The Literature. Therefore, The Aim 
Of Our Study Was To Evaluate The Time Of The Highest 18F-Choline 
Uptake By Parathyroid Adenomas In Order To Establish The Best 
Point For Acquiring PET/CT Images. We Also Evaluated The Thyroid/
parathyroid Ratio At Different Time Points And The Correlation 
Between The Degree Of 18F-Choline Uptake With The Biometric 
Measures Of The Removed Adenoma. Materials and Methods: A 
Retrospective Study Was Performed In 10 Patients (8 F, 29-73 Years) 
With Parathyroid Adenoma Resection Detected By 18F-Choline PET/
CT, With (The Rest Of ) Conventional Imaging Studies (Ultrasound 
And Sestamibi-SPECT/CT) Were Negative Or Inconclusive. All 
Patients Underwent An 18 F-Choline PET/CT, With A Dynamic And 
Static Acquisition At 15 And 60 Minutes, Respectively, Post-Injection 
Of 6.3±1.2-MBq/kg 18F -Choline. Adenoma, Thyroid Activity And The 
Adenoma/Thyroid Ratio At 0.5min, 3.5min, 7.5min, 15min And 60min 
Were Calculated By A Semiquantitative SUVmax Method. It Also 
Correlated The Kinetics Of The Radiopharmaceutical At The Different 
Times With The Weight And Size Of The Removed Adenomas. Two 
Nuclear Medicine Specialists Analyzed Independently PET Studies 
(observers 1 and 2). We Evaluated Jointly Doubtful Cases. Results: Of 
The Identified Adenomas, 2/10 Were Detected At 0.5 min, 7/10 Were 
Detected At 3.5 And 7.5min, 9/10 Were Detected At 15 min, And 9/9 
Were Detected At 60min. The Mean Uptake (SUVmax) Of Parathyroid 
Adenomas Was 2.3, 2.5, 2.4, 2.9 and 3.6 at 0.5, 3.5, 7.5 and 15 to 60min, 
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Respectively. The Mean Activity (SUVmax) Of Thyroid Tissue Was 
5, 2, 1.8, 1.8 And 1.6, at 0.5, 3.5, 7.5 And 15 At 60min, Respectively. 
The Uptake Ratio (SUVmax) Between Parathyroid Adenoma/Thyroid 
Tissue Was 0.4, 1.4, 1.3, 1.8 And 2.1, At 0.5, 3.5, 7.5 And 15 At 60min, 
Respectively. We Also Found A Very Strong And Significant Correlation 
Between Peak Activity By SUVmax And Removed Adenoma Weight 
(p<0.01). Conclusion: The Optimal Time To Acquisition PET/CT 
Images In Patients With Parathyroid Adenomas Is 60 Minutes, 
Finding The Highest Uptake And The Best Parathyroid Adenoma/
thyroid Ratio. Although The Good Correlation Between SUVmax And 
Removed Adenoma Weight. Further Studies Are Needed To Establish 
An Appropriate Cut-Off Point.

OP-278
(Re)thinking patient education and preparation in Nuclear 
Medicine and Radiology Departments: perspectives from 
Technologists and recent-graduates
P. Costa1, S. M. Rua2, A. Salgado3;  
1Nuclear Medicine Department, School of Health - Polytechnic 
Institute of Porto (ESS|P.Porto), Porto, PORTUGAL, 2Radiology 
Department, School of Health - Polytechnic Institute of 
Porto (ESS|P.Porto), Porto, PORTUGAL, 3Social and Human 
Sciences Department, School of Health - Polytechnic 
Institute of Porto (ESS|P.Porto), Porto, PORTUGAL.

Aim/Introduction: Patient-centered approach is gaining 
prominence in several areas of Medicine and is increasingly 
considered as an important paradigm for the provision of quality 
healthcare. The communication established between health 
professionals and patients in hospitals became increasingly seen as 
fundamental and to be valued, namely in areas such as Radiology 
(RD) or Nuclear Medicine (NM). Patient education is therefore a 
common practice in the NM and RD departments, mainly due to the 
lack of knowledge about this kind of procedures, which is believed 
to be a reality, based on our empirical evidence and on data not 
yet published. The aim of this study is to characterize current 
practices used in patient education in Portuguese Departments of 
Nuclear Medicine and Radiology. Materials and Methods: A survey, 
through an online questionnaire, was used to identify tools used 
in patients’ preparation for radiodiagnostic examinations and/or to 
inform and improve knowledge of patients before their procedures. 
In addition, it allowed us to identify suggestions for improvement 
that may bring benefits to the health professional-patient 
relationship. The survey was answered during 2 months, in 2021, 
by national Technologists working in healthcare services (n=119; 
n=24 from NM Departments and n=95 from RD Departments), 
based on their practices and perspectives, and by recent-graduates 
of national Bachelor Degrees in Medical Imaging and Radiotherapy 
that had clinical internships in NM and RD Departments (n=41), 
based on their experiences and observations. Results: In the field of 
NM, Technologists appear to be involved in the process of patient 
preparation and education, prior to examinations, according to the 
answers obtained from professionals (n=23; 95.8%) and recent-
graduates (n=34; 82.9%). Unfortunately, patient education tends 
to be provided only orally, according to observations made both 
by professionals (n=15; 62.5%) and recent-graduates (n=35; 85.4%), 
even considering that patient preparation for specific procedures is 
being communicated by phone, e-mail and/or leaflets. As a positive 
result, we should highlight that a reduced sample of professionals 
(n=1; 0.4%) and recent-graduates (n=9; 21.9%) recognized that 
information is not adapted to patients’ level of understanding and/

or age. More specific results will be summarized and shared. Results 
regarding RD Departments are similar. Conclusion: Obtained 
results allow us to draw a picture of current practices in our country, 
identify needs in the future and support for the construction of 
materials and their respective evaluation of effectiveness in order to 
increase the involvement of users in their health as modern models 
advocate.

OP-279
Development of a Framework for Radiographer Online 
Clinical Education (FORCE): the specific strand of Nuclear 
Medicine within this European Project
P. Costa1, J. Atutornu2, P. Bezzina3, N. Dalen4, J. Huhtanen5, M. 
Jaronen6, T. Saila6, B. Kraus7, L. Rainford8, K. Matthews8;  
1Nuclear Medicine Department, School of Health - Polytechnic 
Institute of Porto (ESS|P.Porto), Porto, PORTUGAL, 2School of 
Health and Sports Sciences - University of Suffolk, Suffolk, 
UNITED KINGDOM, 3Faculty of Health Sciences - University of 
Malta, Msida, MALTA, 4Department of Health and Functioning - 
Western Norway University of Applied Sciences, Bergen, NORWAY, 
5Health and Well-being, Rehabilitation, Oral Health Care and 
Diagnostic Services - Turku University of Applied Sciences, 
Turku, FINLAND, 6Social Services and Health Care - Tampere 
University of Applied Sciences, Tampere, FINLAND, 7University 
of Applied Sciences FH Campus Wien, Wien, AUSTRIA, 8School 
of Medicine - University College Dublin, Dublin, IRELAND.

Aim/Introduction: The overall aim of the FORCE project is to 
develop virtual web-based learning resources where Radiography 
undergraduates can engage in interactive, problem-based 
development of radiographic knowledge, ability and professional 
awareness. This European-funded project is internally divided in 
three different strands (Radiology Diagnostic Imaging, Radiotherapy 
and Nuclear Medicine). The aim of this presentation is to present the 
global project, mainly focusing developments, achievements and 
challenges within the Nuclear Medicine specific strand. Materials 
and Methods: It is a pre-requisite of Radiographer/Technologist 
education that students learn during clinical placements. This is 
essential for the development of competence and confidence in the 
emerging graduate. The number of undergraduate Radiographers/
Technologists in training poses challenges on clinical placement 
capacity in many countries, which in turn impacts onto the quality 
of the clinical education experience. Solutions are needed to 
augment the scale and quality of clinical learning and to diversify 
opportunities to contact with the clinical context. The FORCE 
project is leveraging a variety of web-based tools to develop a 
simulation system to augment clinical education, and within this 
will promote the recognition and validation of the knowledge, 
skills, and competences thus gained. Results: FORCE is an European 
Project involving 8 institutions from 7 European countries. Within 
a web-based virtual learning environment (VLE), simulated patient 
cases that encourage learner interaction are being developed. 
Each patient case includes learning resources pertaining to patient 
care; performance of diagnostic radiography or nuclear medicine 
imaging or therapy planning; patient safety; image interpretation 
and radiographer/technologist roles and responsibilities. 
Specifically to what regards to the Nuclear Medicine strand, we aim 
to develop a total of 10 patient simulated cases (of a total of 40 
in the Project) and we are advancing (with a list of patient cases 
that include several different examinations to be explored, such 
as Bone Scintigraphy, Thyroid Scintigraphy, Myocardial Perfusion 
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Scintigraphy, in different contexts - adults and pediatrics). However, 
many challenges have arisen, including the reduced number of 
people involved in the group, the need to adapt the patient-journey 
description/planning to the reality of the Nuclear Medicine context 
and the harmonization of practices and competencies explored 
over different European countries. Conclusion: The presentation 
will summarise the development process to date and provide 
examples of cases already developed. 
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OP-280
Clinical and Surgical Challenges of Transplants in 
Paediatrics
J. Hogan; 
University of Paris, Department of Nephrology - 
Transplantation - Pediatric Hemodialysis, Paris, FRANCE.

OP-281
Kidney Transplant in Paediatrics
B. Volkan-Salanci; 
Hacettepe University Faculty of Medicine Department 
of Nuclear Medicine, Ankara, TÜRKIYE.

OP-282
Paediatric Transplant Nuclear Imaging is not just for 
Kidneys!
L. Borgwardt; 
Rigshospitalet Copenhagen University Hospital, Department 
Nuclear Medicine, Copenhagen, DENMARK.

OP-283
Nuclear Medicine and PostTransplant 
Immunosuppression’s Disorders
F.M. Montes de Jesus; 
University of Groningen,  Department of Nuclear 
Medicine, Groningen, NETHERLANDS.
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OP-284
A. Glaudemans; 
University of Groningen, University Medical Center Groningen, 
Medical Imaging Center, Groningen, NETHERLANDS.
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OP-290
Technology vs Clinical Needs - What Drives Translational 
Research?
T. Buckle; 
Leiden University Medical Center, Interventional Molecular Imaging 
laboratory, Department of Radiology, Leiden, NETHERLANDS.

OP-291
Regulatory Hurdles and Directions Along the Translational 
Pipeline
P. Kolenc; 
University Medical Center Ljubljana, Department 
of Nuclear Medicine, Ljubljana, SLOVENIA.

OP-292
Ownership of Clinical Studies - What is the Role of Nuclear 
Medicine?
W. Fendler; 
University Hospital Essen, Department of 
Nuclear Medicine, Essen, GERMANY.

OP-293
Building a Business Case
T. Wendler; 
Klinikum rechts der Isar (Technische Universität München), 
Interdisciplinary Research Lab, Munich, GERMANY.

OP-294
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OP-295
Preclinical characterization of a stabilized GRPR 
antagonist for targeted cancer theranostics
A. Abouzayed1, A. Gorislav1, P. Kanellopoulos2, V. Tolmachev1, T. 
Maina2, B. A. Nock2, A. Orlova1;  
1Uppsala University, Uppsala, SWEDEN, 2Molecular 
Radiopharmacy, INRaSTES, NCSR “Demokritos”, Athens, GREECE.

Aim/Introduction: Radiolabeled gastrin-releasing peptide receptor 
(GRPR) antagonists have shown great promise for theranostics of 
prostate cancer. However, their sub-optimal metabolic stability leaves 
room for improvements. It was recently shown that replacement of 
Gly11 by Sar11 in the peptidic [D-Phe6,Leu13-NHEt,des-Met14]BBN(6-14) 
chain of [99mTc]Tc-DB15,1 stabilized the radiotracer against neprilysin 
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(NEP). We herein present [111In]In-DOTAGA-PEG2-(Sar11)RM26, 
after Gly11 to Sar11-replacement. The impact of this replacement 
on the metabolic stability and overall biological performance of 
the new tracer is studied by a head-to-head comparison with 
the unmodified reference [111In]In-DOTAGA-PEG2-RM262 (based 
on JMV594 ([D-Phe6,Sta13,Leu14-NH2]BBN(6-14))). Materials and 
Methods: DOTAGA-PEG2-RM26 and DOTAGA-PEG2-(Sar11)RM26 
were radiolabeled with indium-111 and evaluated in vitro for their 
radiometal-chelate stability and GRPR-binding properties using 
GRPR-positive PC-3 cells. The metabolic stability was evaluated 
using radio-RP-HPLC in blood collected 5 min post-injection (pi) in 
mice, without or after oral administration of a registered drug, in 
vivo releasing the potent NEP inhibitor sacubitrilat. The radiolabeled 
antagonists were further compared in tumor-bearing models at 1, 
4 and 24 h pi along with SPECT/CT imaging with [111In]In-DOTAGA-
PEG2-(Sar11)RM26. Results: Both GRPR antagonists were radiolabeled 
with high radiochemical yields. In vitro, the cell-uptake could be 
significantly reduced in presence of high excess GRPR-blocker. The 
cell-uptake of both radiolabeled GRPR antagonists increased with 
time and was superior for [111In]In-DOTAGA-PEG2-(Sar11)RM26. The 
dissociation constant reflected strong affinities for GRPR (133 pM for 
[111In]In-DOTAGA-PEG2-RM26, 201 pM for [111In]In-DOTAGA-PEG2-
(Sar11)RM26). Notably, [111In]In-DOTAGA-PEG2-(Sar11)RM26 showed 
significantly higher stability in peripheral mice blood at 5 min pi 
(88±8% intact, n=3) than unmodified [111In]In-DOTAGA-PEG2-RM26 
(69±2% intact, n=3; P<0.0001). Administration of NEP-inhibitor 
led to full stabilization of the reference radiotracer (98.3±0.7% 
intact, n=3; P<0.0001), while having no significant impact on the 
Sar11-compound (91±2% intact, n=3; P>0.05). Interestingly, [111In]
In-DOTAGA-PEG2-(Sar11)RM26 showed high and GRPR-mediated 
uptake in the PC-3 tumors (7.0±0.7 %IA/g vs. 0.9±0.6 %IA/g in blocked 
mice; n=4; P<0.0001) and pancreas (2.2±0.6 %IA/gvs.0.3±0.2 %IA/g 
in blocked mice; n=4; P<0.001) in mice 1 h pi, and rapid clearance 
from healthy tissues. Tumor uptake of [111In]In-DOTAGA-PEG2-(Sar11)
RM26 was higher than [111In]In-DOTAGA-PEG2-RM26 (at 4 h pi, 
5.7±1.8 %IA/g vs. 3±1 %IA/g, n=4; P<0.05). The SPECT/CT images 
using [111In]In-DOTAGA-PEG2-(Sar11)RM26 visualized tumors with 
high contrast. Conclusion: The Gly11 to Sar11-substitution stabilized 
[111In]In-DOTAGA-PEG2-(Sar11)RM26 against NEP without negatively 
affecting other important biological features. These results support 
the further evaluation of DOTAGA-PEG2-(Sar11)RM26 for prostate 
cancer theranostics after labeling with corresponding radionuclides. 
References: 1. Nock et al. Cancers (Basel). 2021,13:5093. 2. Mitran et al. 
Int J Oncol. 2016;48:2124-34.

OP-296
Evaluation of the imaging potential of the GRPR ligand 
64Cu-/68Ga-AMTG renders this metabolically more 
stable peptide a promising tool for future theranostic 
applications
T. Günther1, L. Koller1, B. J. Krause2, H. J. Wester1;  
1Technical University of Munich, Garching, GERMANY, 
2Rostock University Medical Center, Rostock, GERMANY.

Aim/Introduction: We recently introduced a novel gastrin-
releasing peptide receptor (GRPR)-targeted compound, which 
is metabolically more stable than its parent peptide, RM2 (DOTA-
Pip5-D-Phe6-Gln7-Trp8-Ala9-Val10-Gly11-His12-Sta13-Leu14-NH2) due 
to the substitution of Trp8 by α-methyl tryptophan (α-Me-Trp8). 
This novel GRPR ligand, 177Lu-AMTG (=177Lu-[α-Me-Trp8]RM2), was 
initially designed for improved targeted radiotherapy. However, as 
theranostic applications are desired, we carried out a comparative 

study on AMTG and RM2 64Cu- and 68Ga-labelled in vitro and in 
vivo to investigate the potential of the AMTG peptide for imaging 
applications as well. Materials and Methods: 64Cu- and 68Ga-
labelling was carried out at 90 °C within 10 min (1.0 M sodium 
acetate buffer, pH = 5.5 and 0.25 M sodium acetate buffer, pH = 
4.5, respectively). GRPR affinity (IC50) and internalisation (37 °C, 
1 h) were evaluated on PC-3 cells. Lipophilicity (expressed as 
n-octanol/PBS distribution coefficient; logD7.4) was investigated. 
Biodistribution studies were carried out at 1 h post-injection (p.i.) 
in PC-3 tumour-bearing CB17-SCID mice. Results: Both 64Cu- and 
68Ga-labelling proceeded quantitatively. All compounds showed 
comparable GRPR affinity (IC50 [nM] of Cu-RM2: 3.24 ± 0.62, Cu-
AMTG: 3.95 ± 0.53, Ga-RM2: 2.11 ± 0.32, Ga-AMTG: 1.49 ± 0.16). 
Internalisation studies revealed low activity levels inside the cells 
for both 64Cu/68Ga-AMTG and 64Cu/68Ga-RM2 (2.1-6.2% of the 
applied activity, corresponds to 16-21% of the cellular uptake), 
while the majority was receptor-bound (79-84% of cellular uptake 
non-internalised, receptor-bound). Lipophilicity (logD7.4) of 
64Cu/68Ga-AMTG was slightly higher than that of 64Cu/68Ga-RM2 
(−2.17 ± 0.04/−2.31 ± 0.05 vs. −2.37 ± 0.04/−2.63 ± 0.04). In vivo, 
64Cu-AMTG displayed a similar pharmacokinetic profile to 64Cu-RM2 
at 1 h p.i. with comparable activity levels in all organs, except for 
the pancreas, in which the former showed slightly increased levels 
(~18.0 vs. ~13.0 %ID/g). Liver uptake was enhanced due to an 
instability of the 64Cu-DOTA chelate in animals. Both 68Ga-AMTG and 
68Ga-RM2 exhibited comparably low activity levels in all organs at 1 
h p.i., except for the tumour (~14-16 %ID/g) and the pancreas (~26-
31 %ID/g), while 68Ga-NeoBOMB1 revealed distinctly higher levels 
in most non-tumour organs. Hence, proof of concept studies in 
men with 68Ga-/177Lu-AMTG have already been started. Conclusion: 
Based on its highly comparable overall data to 64Cu-/68Ga-RM2 in 
vitro and in vivo, 64Cu-/68Ga-AMTG might be also well-applicable for 
imaging. In combination with its promising 177Lu-based data, the 
AMTG peptide might compete with or even outperform the current 
gold standards among GRPR-targeted ligands (RM2, NeoBOMB1) 
for theranostic applications in men.

OP-297
Development of 68Ga-labeled [Thz14]Bombesin(7-14) 
analogues for imaging gastrin-releasing peptide receptor 
expression with positron emission tomography
L. Wang1,2, I. Bratanovic1, Z. Zhang1, H. Merkens1, N. Colpo1, J. 
Zeisler1, C. Zhang1, R. Tan1, R. Wilson1, F. Bénard1,2, K. Lin1,2;  
1BC Cancer Research Centre, Vancouver, BC, CANADA, 
2University of British Columbia, Vancouver, BC, CANADA.

Aim/Introduction: Due to its overexpression in many solid 
tumors, gastrin-releasing peptide receptor (GRPR) is considered 
as a valuable target for cancer imaging and therapy. Most of the 
reported GRPR-targeting radioligands have a common limitation, 
the high pancreas uptake. Novel effective GRPR-targeting 
radioligands with a low pancreatic uptake is highly desirable, 
particularly for radioligand therapy. To lower the pancreas uptake, 
we exploited a novel GRPR-targeting pharmacophore, [Thz14]
Bombesin(7-14) (Thz: thiazoline-4-carboxylic acid),and evaluated 
its 68Ga-labeled derivatives for imaging GRPR expression with 
positron emission tomography (PET). Materials and Methods: 
TacBOMB2 (DOTA-4-amino-1-carboxymethylpiperidine (Pip)-
D-Phe-[Thz14]Bombesin(7-14)), TacBOMB3 (DOTA-Pip-D-2-Nal-
[Thz14]Bombesin(7-14)), and TacBOMB4 (DOTA-Pip-D-Tpi-[Thz14]
Bombesin(7-14)) were synthesized on the solid phase using 
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Fmoc peptide chemistry. Gallium (natGa and 68Ga) complexation 
was conducted in acetate (0.1 M, pH 4.5) and HEPES (2 M, pH 
5.0) buffers, respectively, followed by HPLC purification. Agonist/
antagonist properties and GRPR binding affinities were determined 
by the calcium release assay and in vitro competition binding assay, 
respectively. Imaging and biodistribution studies were conducted 
in PC-3 tumor-bearing NSG mice (n = 4) at 1 h post-injection. 
Results: TacBOMB2-4 and Ga-TacBOMB2-4 were synthesized in 30-
55 % and 58-82 % yields, respectively. Binding affinities (Ki(GRPR)) 
of Ga-TacBOMB2-4 were 7.62±0.19, 6.02±0.59 and 590±36.5 nM (n 
= 3), respectively. Ga-TacBOMB2-4 were characterized to be GRPR 
agonists via the calcium release assay. [68Ga]Ga-TacBOMB2 and 
[68Ga]Ga-TacBOMB3 were obtained in 63-80% radiochemical yields 
with >97% radiochemical purity. Both [68Ga]Ga-TacBOMB2 and 
[68Ga]Ga-TacBOMB3 clearly visualized PC-3 tumor xenografts in PET 
images and were excreted mainly via the renal pathway. The tumor 
uptake values of [68Ga]Ga-TacBOMB2 and [68Ga]Ga-TacBOMB3 
were 7.35±1.43 and 6.50±2.17 %ID/g, respectively. The pancreas 
uptake values of [68Ga]Ga-TacBOMB2 and [68Ga]Ga-TacBOMB3 
were 1.80±0.36 and 3.66±0.93 %ID/g, respectively, which were 
significantly lower than most of the reported GRPR-targeting 
tracers. The tumor-to-organ uptake ratios (tumor-to-bone, tumor-
to-muscle, tumor-to-blood, tumor-to-kidney, tumor-to-pancreas 
and tumor-to-liver) were 78.5±24.7, 51.0±14.0, 14.0±3.80, 2.12±0.32, 
4.13±0.73 and 16.1±8.90, respectively for [68Ga]Ga-TacBOMB2, and 
38.5±5.84, 17.7±11.2, 4.69±1.33, 1.27±0.32, 1.79±0.36 and 7.72±2.16, 
respectively for [68Ga]Ga-TacBOMB3. Conclusion: Replacing Met14 in 
the GRPR-targeting sequence, Bombesin(7-14), with Thz14 retained 
its high GRPR binding affinity and agonist properties. With good 
tumor uptake and tumor-to-background contrast ratios, [68Ga]Ga-
TacBOMB2 is promising for imaging GRPR expression with PET. The 
low pancreas uptake of [68Ga]Ga-TacBOMB2 and [68Ga]Ga-TacBOMB3 
also suggests that [Thz14]Bombesin(7-14) is a promising targeting 
vector for the design of GRPR-targeting radiopharmaceuticals, 
especially for radioligand therapy applications.

OP-298
Straightforward Synthesis and In Vivo Characterization of 
a Heterobivalent Radiotracer Targeting PSMA and GRPR
I. Valverde1, T. Bailly1, V. Goncalves1, C. Morgat2, A. Prignon3, F. 
Denat1;  
1Institut de Chimie Moléculaire de l’Université de Bourgogne 
- ICMUB UMR6302, Dijon, FRANCE, 2Institut de Neurosciences 
Cognitives et Intégratives d’Aquitaine - INCIA UMR 5287 - Université 
de Bordeaux, Bordeaux, FRANCE, 3Laboratoire d’Imagerie 
Positonique - LIMP UMS28 - Sorbonne Université, Paris, FRANCE.

Aim/Introduction: Over the last years, there has been an increasing 
interest in multireceptor targeting justified by tumor heterogeneity 
and the concomitant overexpression of different membrane 
receptors by tumor cells1. In this context, heterobivalent ligands 
(HBLs) ; i. e., molecules incorporating two different pharmacophores, 
are expected to display higher affinity for tumor tissue and 
longer residence time on tumor cells in comparison with the 
corresponding monovalent tracers2. Additionally, HBLs can target 
multiple biomarkers having different expression profile depending 
on the tumor tissue or the staging. We herein wish to report the 
synthesis and in vivo characterization of a radiotracer targeting 
the Prostate-Specific Membrane Antigen (PSMA) and the Gastrin-
Releasing Peptide Receptor (GRPR). Materials and Methods: Our 
group has developed a modular and straightforward method 

based on a pdz trifunctional platform3. The procedure starts with 
the functionalization of 3,6-dichlorotetrazine via sequential 
nucleophilic aromatic substitutions. The resulting tetrazines were 
then coupled with a bis-cyclononyne-functionalized chelator 
(DOTA or NODAGA) thus forming pdz-based bivalent tracers. A 
conjugate comprising KuE and JMV594 moieties (with affinity 
towards PSMA and GRPR respectively), and a NODAGA chelator was 
labeled with 67Ga and its pharmacological properties (association 
kinetics, KD) were determined in vitro on PC3 and LnCAP cells. The 
compound was labeled with 68Ga and PET-CT and biodistribution 
studies were conducted on double-xenografted athymic nude 
mice. Results: A series of HBLs were successfully synthesized with 
yields ranging from 2 to 18%. NODAGA(KuE-pdz-JMV594) was 
successfully radiolabeled with 67Ga to give the radiotracer with a 
radiochemical purity of 96%. [67Ga]Ga-NODAGA(KuE-pdz-JMV594) 
retained affinity towards PC3 and LnCAP cells. NODAGA(KuE-pdz-
JMV594) was radiolabeled with 68Ga with a radiochemical yield of 
95% and a radiochemical purity >99%. Dynamic PET-CT images 
recorded between 5 and 90 min post-injection showed uptake of 
the tracer in both PSMA-positive and GRPR-positive tumors. Ex-vivo 
studies confirmed these results with an uptake of 0.9 % ID/g in the 
PSMA+ tumors and 1.28 % ID/g in the GRPR+ tumor. Conclusion: 
We described a robust and straightforward strategy to efficiently 
access a large variety of heterobivalent ligands. Among the series of 
ligands synthesized, NODAGA(KuE-pdz-JMV594) demonstrated an 
ability to bind PSMA+ and GRPR+ cell lines both in vitro and in vivo 
thus validating our approach. References: (1) Reubi, J. C. et al. Eur. 
J. Nucl. Med. Mol. Imaging 2003, 30 (5), 781-793. (2) Vauquelin, G. 
et al. Br. J. Pharmacol. 2013, 168 (8), 1771-1785. (3) Canovas, C. et al. 
Bioconjugate Chem. 2019, 30 (3), 888-897.

OP-299
Comparison of PSMA- and GRPR-targeting radiotracers 
in prostate cancer samples of different disease stages: is 
there a role for GRPR-targeting radiotracers?
M. Verhoeven1, E. A. M. Ruigrok1, L. van den Brink1, G. J. L. H. van 
Leenders2, H. E. Balcioglu3, W. M. van Weerden4, S. U. Dalm1;  
1Department of Radiology and Nuclear Medicine, Erasmus 
MC, Rotterdam, NETHERLANDS, 2Department of Pathology, 
Erasmus MC, Rotterdam, NETHERLANDS, 3Department of Medical 
Oncology, Erasmus MC, Rotterdam, NETHERLANDS, 4Department 
of Experimental Urology, Erasmus MC, Rotterdam, NETHERLANDS.

Aim/Introduction: Central to targeted radionuclide imaging and 
therapy of prostate cancer (PCa) are prostate-specific membrane 
antigen (PSMA)-targeting radiopharmaceuticals. The gastrin-
releasing peptide receptor (GRPR) has been investigated as an 
attractive additional target. PSMA is expressed in almost all prostate 
tumors, while high GRPR expression has especially been associated 
with low-grade PCa. Here, we investigated if there is a place for 
GRPR-targeting radiotracers in PCa management and if this is limited 
to low-grade disease. We evaluated and compared binding of the 
GRPR-targeting radiotracer [177Lu]Lu-NeoB and PSMA-targeting 
radiotracer [177Lu]Lu-PSMA-617 to benign prostatic hyperplasia 
(BPH), primary PCa and progressive castration-resistant PCa (CRPC). 
In addition, GRPR and PSMA mRNA analysis was correlated with 
radiotracer uptake. Materials and Methods: Tissue samples of 20 
BPH, 16 primary PCa and 19 CRPC patients were selected. For in 
vitro autoradiography studies, tissue sections were incubated with 
1 nM [177Lu]Lu-PSMA-617 or [177Lu]Lu-NeoB, +/- 1 µM Tyr4-bombesin 
and PSMA-I&T, respectively. Hematoxylin-eosin stained adjacent 
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sections were scored by an experienced pathologist. On a subset 
of samples, RNAscope duplex assay using PSMA and GRPR probes 
was performed to determine their mRNA expression on a cellular 
level. Associations between mRNA expression (H-score based on 
dots/cell) and radiotracer binding were studied using Pearson’s 
correlation. Results: The highest [177Lu]Lu-NeoB binding was 
observed in primary PCa samples. High [177Lu]Lu-PSMA-617 binding 
was also observed in primary PCa, but this was predominantly 
associated with high binding to surrounding healthy tissue. This in 
contrast to [177Lu]Lu-NeoB, where no/little background binding was 
observed. Additionally, [177Lu]Lu-NeoB binding occurred in a more 
focal pattern. [177Lu]Lu-PSMA-617 binding was highest in CRPC 
samples, but high interpatient heterogeneity was observed (5/19 
samples showed no to very low binding). Although [177Lu]Lu-NeoB 
binding was generally low in CRPC samples, 3/19 showed relatively 
high radiotracer binding, of which one sample was PSMA-negative. 
Furthermore, mRNA expression levels positively correlated with 
radiotracer binding. Conclusion: Our study confirms that GRPR-
targeting radiotracers are most suited for primary PCa, while PSMA-
targeting radiotracers are best suited for late-stage disease. Although 
sample sets are small, the high degree of target heterogeneity 
within disease stages is noteworthy. Moreover, the poor tumor-
to-background contrast of PSMA in primary PCa warrants careful 
evaluation of nuclear scans. Here, GRPR-targeting radiotracers 
could be more beneficial. Associations between radiotracer uptake 
and patient characteristics are currently being studied. Overall, this 
study showed that GRPR-targeting radiotracers can be of added 
value in PCa management as PSMA-targeting radiotracers will not 
benefit all PCa patients.

OP-300
Synthesis and evaluation of 18F-labeled bisAmBF3-
conjugated PSMA-targeting tracers derived from the Lys-
urea-Aad and Lys-urea-Cms pharmacophores
H. Kuo1, Z. Zhang1, H. Merkens1, C. Zhang1, D. Perrin2, K. Lin1,3, F. 
Bénard1,3;  
1BC Cancer, Vancouver, BC, CANADA, 2Department of 
Chemistry, University of British Columbia, Vancouver, 
BC, CANADA, 3Department of Radiology, University 
of British Columbia, Vancouver, BC, CANADA.

Aim/Introduction: Despite PSMA-targeting radiotracers being 
widely studied, there is still need of higher-contrast and higher 
resolution imaging agents. 18F has an ideal half-life (110 min) and 
low positron range yielding higher spatial resolution than 68Ga. 
Recently we reported an 18F-labeled bisAmBF3 derivative of PSMA-
617, 18F-HTK01174 (Kuo HT, et al. J Nucl Med 2019; 60: 1160-1166), 
that successfully increased tumor uptake and decreased liver uptake 
(compared to 18F-DCFPyL); however, kidney uptake remained high. 
In this study, we investigated the effect of replacing the Lys-urea-
Glu pharmacophore in 18F-HTK01174 with Lys-urea-Aad (Aad: 
2-aminoadipic acid) or Lys-urea-Cms (Cms: O-carboxymethylserine) 
on the uptake in PSMA-expressing tumor xenografts and kidneys. 
Materials and Methods: The bisAmBF3-containing HTK03162 
(with the Lys-urea-Aad pharmacophore) and HTK04055 (with the 
Lys-urea-Cms pharmacophore) were synthesized via click reaction 
of N-propargyl-N,N-dimethylammonio-methyltrifluoroborate with 
their azide-containing intermediates constructed on the solid 
phase. 18F-19F isotope exchange reactions were conducted in 1:1 
DMF/pyridazinium-HCl buffer (1M, pH 2.5) at 80 °C. PET imaging 
and biodistribution studies were performed in mice bearing 

human LNCaP prostate cancer xenografts. Results: HTK03162 and 
HTK04055 were synthesized in 71 and 56% yields, respectively. 
18F-labeled HTK03162 and HTK04055 were obtained in 3.8-4.2 
decay-corrected radiochemical yield, 72-83 GBq/µmol molar 
activity and >95% radiochemical purity. Imaging studies showed 
that both 18F-labeled HTK03162 and HTK04055 were excreted 
mainly via the renal pathway and enabled clear visualization of 
LNCaP tumor xenografts in PET images at 1h post-injection. The 
tumor uptake values of 18F-HTK03162 and 18F-HTK04055 at 1h 
post-injection were 14.1±3.7 and 8.5±2.3 %ID/g, respectively, 
compared to 11.6±3.5 %ID/g for 18F-DCFPyL and 16.7±2.7 %ID/g 
for 18F-HTK01174. The kidney uptake values of 18F-HTK03162 and 
18F-HTK04055 at 1h post-injection were 14.2±6.6 and 4.1±1.1 %ID/g, 
respectively, which were much lower than those of 18F-DCFPyL 
(124±38 %ID/g) and 18F-HTK01174 (144±62 %ID/g). Both 
18F-HTK04055 and 18F-HTK03162 also showed superior tumour-to-
muscle ratios to 18F-DCFPyL and 18F-HTK01174 (105±46 and 143±74 
vs 43.7±12.2 and 67.2±25.9, respectively). Conclusion: Applying 
the novel Lys-urea-Aad and Lys-urea-Cms pharmacophores for the 
design of 18F-labeled bisAmBF3-conjugated PSMA-targeting tracers 
successfully reduced uptake in normal organs/tissues, particularly 
in kidneys. The top candidate, 18F-HTK03162, is promising for 
clinical translation for imaging prostate cancer. Due to its much 
lower kidney uptake compared to the FDA approved 18F-DCFPyL, 
18F-HTK03162 is expected to have a higher sensitivity for detecting 
lesions adjacent to kidneys. In addition, 18F-HTK03162 might be 
used for detecting primary clear cell renal cell carcinoma which is 
known to highly express PSMA as well.

OP-301
Evaluation of Lys-urea-Aad, Lys-urea-Cmc and Lys-urea-
Cms pharmacophores to reduce kidney uptake of 177Lu-
labeled PSMA-targeting radiotherapeutic agents
H. Kuo1, Z. Zhang1, H. Merkens1, C. Zhang1, N. Colpo1, F. Bénard1,2, 
K. Lin1,2;  
1BC Cancer, Vancouver, BC, CANADA, 2Department of Radiology, 
University of British Columbia, Vancouver, BC, CANADA.

Aim/Introduction: 177Lu-PSMA-617 is the most popular PSMA-
targeting radiotherapeutic agent to treat prostate cancer. 
Recently, we replaced the 2-naphthylalanine in 177Lu-PSMA-617 
with 3-(9-anthryl)alanine and conjugated a 4-[(p-methoxyphenyl)
butanoyl]-Gly albumin-binding motif to improve tumor uptake 
(Kuo HT, et al. J Nucl Med 2021; 62: 521-527). The resulting 177Lu-
HTK03123 showed high uptake in LNCaP tumor xenografts (~70-
90 %ID/g at 24-120 h post-injection). However, the Lys-urea-Glu 
pharmacophore also leads to high uptake in kidneys and carries a risk 
of nephrotoxicity. In this study, we investigated if replacing the Lys-
urea-Glu pharmacophore in 177Lu-HTK03123 with Lys-urea-Aad (Aad: 
2-aminoadipic acid), Lys-urea-Cmc (Cms: S-carboxymethylcysteine) 
or Lys-urea-Cmc (Cms: O-carboxymethylserine) could reduce 
kidney uptake without sacrificing the uptake in PSMA-expressing 
tumor xenografts. Materials and Methods: HTK03170, HTK04048 
and HTK04028 containing the Lys-urea-Aad, Lys-urea-Cmc or 
Lys-urea-Cms pharmacophore were constructed on solid phase. 
Lutetium (natLu and 177Lu) complexation was conducted in acetate 
(0.1 M, pH 4.5) buffer. SPECT/CT imaging and biodistribution studies 
were conducted in mice bearing LNCaP tumor xenografts. Results: 
HTK03170, HTK04048 and HTK04028 were synthesized in 4-53% 
yields and their nonradioactive Lu-complexed standards were 
obtained in 12-15% yield. 177Lu-labeled HTK03170, HTK04048 and 
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HTK04028 were obtained in 10-49 decay-corrected radiochemical 
yield, 56-339 GBq/µmol molar activity and >90% radiochemical 
purity. Longitudinal SPECT/CT imaging studies showed that 177Lu-
HTK03170, 177Lu-HTK04028 and 177Lu-HTK04048 had high uptake 
in LNCaP tumor xenografts, were excreted mainly via the renal 
pathway, and had minimal retention in kidneys. Biodistribution 
studies showed a similar blood retention pattern for 177Lu-HTK03170, 
177Lu-HTK04048 and 177Lu-HTK04028 (average uptake: 16.9-17.7 and 
0.59-0.82 %ID/g at 1h and 24h, respectively) which was comparable 
to those of the reported 177Lu-HTK03123 (14.1 and 0.71 %ID/g at 
1h and 24h, respectively). The tumor uptake of 177Lu-HTK03170 
and 177Lu-HTK04048 peaked at 24h post-injection at ~60 %ID/g, 
and sustained over time. For 177Lu-HTK04028, the tumor uptake 
peaked at 42.6±11.6 %ID/g at 4h post-injection, and gradually 
reduced to 28.4±5.11 %ID/g at 120h post-injection. Compared to 
the high peak kidney uptake (74.0 %ID/g) and longer retention 
(3.99 %ID/g at 120h post-injection) of 177Lu-HTK03123, 177Lu-labeled 
HTK03170, HTK04028 and HTK04048 showed a much lower peak 
kidney uptake (9.21-14.5 %ID/g) and retention (1.16-1.69 %ID/g 
at 120h post-injection). Conclusion: Replacing the Lys-urea-Glu 
pharmacophore in the previously reported 177Lu-HTK03123 with 
Lys-urea-Aad and Lys-urea-Cmc resulted in analogs with slightly 
reduced tumor uptake but greatly reduced kidney uptake, leading 
to improved tumor-to-kidney uptake ratios. Lys-urea-Aad and Lys-
urea-Cmc are promising pharmacophores for the design of PSMA-
targeting radiotherapeutic agents to minimize nephrotoxicity risk.

OP-302
High activity fractionated treatment with 177Lu-PSMA-617 
in a mouse model to investigate α1-microglobulin as a 
kidney radioprotector
A. Örbom1, A. Kristiansson1, O. Vilhelmsson Timmermand2, M. 
Altai1, S. Strand3, B. Åkerström4;  
1Oncology, Lund University, Lund, SWEDEN, 2Imaging Chemistry 
& Biology, Kings College London, London, UNITED KINGDOM, 
3Medical Radiation Physics, Lund University, Lund, SWEDEN, 
4Infection Medicine, Lund University, Lund, SWEDEN.

Aim/Introduction: The radionuclide therapy 177Lu-PSMA-617 
(Pluctivo; Novartis) was recently FDA-approved for treatment of 
prostate cancer. The administered activity is limited by side effects 
to risk organs, e.g. the kidney. The human radical scavenger α1-
microglobulin (A1M) has been shown to protect the kidneys against 
radiotoxicity in a mouse model during 177Lu-DOTATATE treatment. We 
have previously shown that 99mTc-MAG3 scans indicate a potential 
protective effect during 177Lu-PSMA-617 therapy1. However, the 
administrated activity in most preclinical studies lead to low kidney 
absorbed doses, 7 Gy for 100 MBq, without significant changes 
in kidney damage biomarkers. We have shown that 200 MBq of 
177Lu-PSMA-617 give transient hematotoxicity from which animals 
recover within a month2. The aim of this study is to induce renal 
radiotoxicity with repeated fractions of 200 MBq 177Lu-PSMA-617 
to be able to detect A1M kidney radioprotection using serum and 
urine biomarkers of kidney damage. Materials and Methods: 177Lu-
PSMA-617 was labelled at 62 MBq/nmol with care to not retain free 
177Lu. Every five weeks, BALB/c mice were injected with 200 MBq 
177Lu-PSMA-617 (3.2 nmol) and either A1M (5 mg/kg, n=12) or PBS 
(30 µl, n=12). An additional control group received PBS (130 µl, n=6). 
Four animals per 177Lu-PSMA-617-group were imaged by SPECT, 
immediately p.i. dynamically for 100x1 minutes and statically at 7 
h p.i. and 48 h p.i. Measured kidney regions-of-interest were used 

together with previous data for later kidney uptake and kidney-
to-kidney S-values to calculate the kidney absorbed dose. Animals 
were weighed and blood (14, 28 days p.i.) and urine (2, 14, 28 days 
p.i.) samples taken. Blood samples were analysed for blood cell 
and platelet count. Albumin, urea nitrogen and creatinine will be 
measured in blood respectively urine. Results: After two successful 
treatment fractions, the cumulative mean absorbed dose to kidney 
is 17.7 Gy per animal. No therapy-related deaths of animals were 
seen. Blood values indicate an initial drop in white blood cells 
(WBC), but less so in A1M animals, with significantly higher number 
of monocytes. The blood values returned to control levels before 
the second fraction. Two weeks after the second fraction, WBC were 
significantly lower than two weeks p.i. fraction one. Conclusion: 
This is an ongoing study, and we will by October have results from 
expected 6 fractions. including any differences in biomarkers. The 
results will be of importance to find the radioprotection capacity 
for A1M. References: 1Kristiansson, Örbom, et al. Biomolecules 
11.2(2021):263. 2Kristiansson et al. Pharmaceutics 14.4(2022):731.

OP-303
In vivo evaluation of enhanced blood retention and tumor 
uptake PSMA-targeting 225Ac-labeled radioconjugates
Z. Novy1, M. Petrik1, K. Bendova1, F. Reissig2, K. Zarschler3, K. Kopka2, 
D. Kurfurstova1, J. Bouchal1, C. Mamat2, M. Hajduch1;  
1Faculty of Medicine and Dentistry, Olomouc, CZECH REPUBLIC, 
2Technische Universität Dresden, Dresden, GERMANY, 3Helmholtz-
Zentrum Dresden-Rossendorf, Dresden, GERMANY.

Aim/Introduction: The prostate-specific membrane antigen (PSMA) 
is overexpressed in prostate cancer tissues at considerably higher 
levels compared to healthy organs. Therefore, PSMA has emerged 
as very suitable target for molecular imaging as well as targeted 
radionuclide therapy of metastatic castration-resistant prostate 
cancer (mCRPC). In this study we investigated the in vivo behavior 
of two novel macropa-based PSMA ligands (namely [225Ac]FR94, 
[225Ac]FR96) modified with albumin binding moieties. Materials 
and Methods: The performed in vivo studies involved ex vivo 
biodistribution studies and subsequent immunohistochemical 
examinations of selected organs using LNCaP-tumor bearing mice. 
Tissues were dissected, weighed, and the accumulated activity 
was quantified in a gamma-counter at 1, 4, 24, 48, 72, and 120 
h (plus 168 h for [225Ac]FR96) post-injection to determine the 
radiotracer uptake as a percentage injected activity (dose) per gram 
of the corresponding organ (%ID/g). Kidneys, liver and tumor were 
examined using immunohistochemical staining methods to detect 
PSMA expression, DNA damage (γH2AX), proliferation status (Ki67) 
and necrosis (H&E). Immunohistochemical results were quantified 
as the histoscore values. Results: The highest accumulation of 
radioactivity was measured in the LNCaP tumors at 168 h p.i. for 
[225Ac]FR96 (153.48 ± 37.76 %ID/g) and at 128 h p.i. for [225Ac]
FR94 (46.04 ± 7.77 %ID/g). The second most prominent organ of 
radioligand uptake were kidneys with the highest accumulation of 
67.92 ± 20.67 %ID/g (4 h p.i.) for [225Ac]FR94 and 59.90 ± 6.46 %ID/g 
(48 h p.i.) for [225Ac]FR96. Blood clearance of radioactivity was slower 
compared to the corresponding counterparts without albumin 
binders. The γH2AX staining revealed significant DNA damage in 
tumor cells of mice applied with [225Ac]FR94 as well as [225Ac]
FR96 compared to untreated controls. Insignificant DNA damage 
was observed in the kidney tissue compared to the untreated 
controls. Conclusion: In vivo experiments in tumor-bearing animals 
confirmed slower pharmacokinetic behavior of studied PSMA 
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ligands like longer retention in blood and kidneys, caused by the 
presence of albumin binding moieties in their structure. More 
importantly, the mentioned improvement of the ligand structure 
increased the tumor uptake significantly. Histological examination 
of the organs confirmed substantial DNA damage in the tumor 
tissue of mice injected with both studied 225Ac-compounds, on 
the other hand the same parameter revealed only low DNA harm 
in the kidneys.
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OP-304
Parametric Mapping of Total Volume of Distribution in [11C]
PK11195-PET in Relapsing-Remitting Multiple Sclerosis
D. B. A. Mantovani1, M. S. Pitombeira2, P. N. Schuck3, A. S. de 
Araújo1, C. Buchpiguel2, D. de Paula Faria2, A. Marques da Silva1;  
1Pontifical Catholic University of Rio Grande do Sul, Porto Alegre, 
BRAZIL, 2University of São Paulo, São Paulo, BRAZIL, 3Weill Cornell 
Medical College, New York, NY, UNITED STATES OF AMERICA.

Aim/Introduction: PET parametric imaging provides a relationship 
between kinetic modelling parameters and visualization of spatial 
tracer distribution, allowing qualitative and quantitative analysis. This 
study aims to evaluate [11C]PK11195-PET total volume of distribution 
(VT) differences between relapsing-remitting multiple sclerosis 
(RRMS) patients and healthy volunteers (HV) through a voxel-based 
parametric mapping analysis. Materials and Methods: Dynamic 
PET/MR images from sixteen HV and twenty-four RRMS were 
acquired with [11C]PK11195. The study was approved by institutional 
ethical committee (N. 4.889.643). Arterial blood samples of one 
mL were collected at 0, 10, 30, 45, 60, 90, 120, 180, 300, 600, 1200, 
1800, 2700 and 3600-seconds post injection (385.54±0.47 MBq), 
then centrifuged to obtain plasma fraction. Dynamic PET images 
were co-registered with MR, and whole-brain VT parametric maps 
were generated using Logan plot with the metabolite-corrected 
arterial input function. All VT maps were normalized to the Montreal 
Neurological Institute (MNI) space, then smoothed with a 6mm 
Gaussian filter to reduce noise from PET data. Parametric mapping 
analysis was performed quantitatively. First, a two-sample Student’s 
t-test was performed voxel-by-voxel to identify spatial VT differences 
between HV and RRMS groups. Mean VT maps were calculated 
for each group. The mean HV map was subtracted from the RRMS 
map, showing where VT was higher for the patients. We fused the 
subtracted with the t-test map to evaluate the analysis reliability. 
Finally, the Hammers atlas was applied to associate brain regions to 
the parametric VT maps. Results: Significant VT differences (p<0.05) 
were found in multiple voxels, mainly in white matter, with higher 
values in left superior parietal gyrus, superior frontal gyrus, precentral 
gyrus, posterior orbital gyrus, postcentral gyrus, middle frontal gyrus, 
lingual gyrus, lateral orbital gyrus, right anterior orbital gyrus, lateral 
remainder of occipital lobe, and inferolateral remainder of parietal 
lobe. All of these regions had significant VT differences in their 
white matter portion. Subcortical voxels (putamen) also showed 
significant differences. In addition, left and right brain hemispheres 

showed differences in the parametric mapping pattern. Conclusion: 
[11C]PK11195 VT parametric mapping provides information that 
could differentiate RRMS patients and HV. However, further studies 
are required to investigate VT laterality in brain hemispheres in 
multiple sclerosis 

OP-305
Supervised Clustering Analysis in Neuroinflammation 
Assessment of Relapsing-Remitting Multiple Sclerosis with 
[11C]PK11195
D. B. A. Mantovani1, M. S. Pitombeira2, P. N. Schuck3, A. S. de 
Araújo1, C. Buchpiguel2, D. de Paula Faria2, A. Marques da Silva1;  
1Pontifical Catholic University of Rio Grande do Sul, Porto Alegre, 
BRAZIL, 2University of São Paulo, São Paulo, BRAZIL, 3Weill Cornell 
Medical College, New York, NY, UNITED STATES OF AMERICA.

Aim/Introduction: To evaluate [11C]-PK11195-PET distribution 
volume ratio (DVR) that outcome from arterial input function (AIF) and 
supervised clustering analysis (SVCA) to assess neuroinflammation 
in relapsing-remitting multiple sclerosis (RRMS) subjects and 
healthy volunteers (HV). Materials and Methods: Dynamic PET/
MR images from sixteen HV and twenty-four RRMS were acquired 
with [11C]PK11195. The study was approved by institutional ethical 
committee (N. 4.889.643). Arterial blood samples of one mL were 
collected at 0, 10, 30, 45, 60, 90, 120, 180, 300, 600, 1200, 1800, 
2700 and 3600-seconds post injection (385.54±0.47 MBq), then 
centrifuged to obtain plasma fraction. A four tissue-based SVCA 
(SVCA4) was used to extract pseudo-reference regions through a 
leave-one-out procedure. Time-activity curves (TAC) from pseudo-
reference regions were used in Logan reference tissue model (t*=20 
minutes) to estimate DVR in gray matter (GM), white matter (WM), 
caudate nucleus (CN), putamen (PUT), pallidum (PAL), thalamus 
(THA), cerebellum (CER), brainstem (BRA) and nucleus accumbens 
(NA). Arterial blood curves were corrected for metabolites and then 
applied to the Logan plot (t*=20 minutes) to estimate distribution 
volumes (VT). DVR was calculated for AIF as the ratio between target 
VT and SVCA’s cluster VT to compare the models. Akaike-information 
criterion (AIC), coefficient of determination (R²), and standard 
error (SE) were assessed to evaluate fitting performance. Pearson 
correlation coefficient (ρ) and intraclass correlation coefficient 
(ICC) were calculated to estimate the similarity between methods. 
Student’s t-tests with a 95% confidence interval were performed 
to verify whether approaches were able to differentiate DVR values 
between HV and RRMS. Results: Mean AIC value for AIF was 53.0±1.1, 
and 40.3±5.2 for SVCA4. Both methods presented a R²>0.99 value 
for all regions. The mean SE values for AIF and SVCA4 were 4.8% 
and 0.8%, respectively. Statistical tests showed significant DVR 
differences in WM, PUT, PAL, and THA, for both models separately 
(p≤0.05). Similarity analysis showed, among brain regions, mean 
ICC value of 0.86±0.07 and mean ρ value of 0.95±0.03. Conclusion: 
AIF and SVCA4 showed excellent fitting adjustments to data, 
with SVCA4 showing a slightly better performance, which can be 
explained by the directly dependent relation of SVCA4 and PET data. 
Both methods could identify DVR differences between groups and 
in the same brain regions. Moreover, SVCA4 showed an excellent 
similarity with AIF in providing DVR results, which indicates that the 
approach could be used in neuroinflammation assessment in RRMS.
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OP-306
Metabolic connectivity is associated with post-TLE surgery 
patient outcome: a seed correlation and SICE analysis
M. Doyen1, M. B. Chawki2, S. Heyer2, E. Guedj3, P. Marie4, L. Tyvaert5, 
L. Maillard5, A. Verger1;  
1Université de Lorraine, Department of Nuclear Medicine - 
Nancyclotep Imaging Platform - IADI INSERM U1254, Nancy, 
FRANCE, 2Université de Lorraine, Department of Nuclear Medicine 
- Nancyclotep Imaging Platform, Nancy, FRANCE, 3Aix Marseille 
Univ, APHM, CNRS, Centrale Marseille, Institut Fresnel, Timone 
Hospital, CERIMED, Nuclear Medicine Department, Marseille, 
FRANCE, 4Université de Lorraine, Department of Nuclear Medicine 
- Nancyclotep Imaging Platform - DCAC, Nancy, FRANCE, 
5Department of Neurology, CHRU Nancy, National Reference 
Center for Rare Epilepsies - CRAN UMR 7039, Nancy, FRANCE.

Aim/Introduction: 18F-FDG PET is highly sensitive for detecting 
drug-resistant temporal lobe epilepsies (TLE) during pre-surgical 
assessment. This study aims to evaluate associations between 
metabolic connectivity and post-TLE surgery patient outcomes 
using two established and complementary approaches: the seed 
correlation and the Sparse Inverse Correlation Estimation (SICE). 
Materials and Methods: Our study included 107 right-handed 
patients (37 [27-45] years old, 62 women) that underwent an 
interictal 18F-FDG PET as part of their presurgical TLE assessment, 
followed by an anterior temporal lobectomy, and were stratified, 
after a 2-year follow-up, according to the Engel classification. 
Temporal clusters of patient groups with different outcomes 
(Class Engel IA and >IA) were identified after statistical parametric 
mapping comparisons with age-, gender- and handedness-
matched healthy controls and used to perform the seed 
correlations, respectively for left and right epilepsy groups. SICE 
analyses were also performed for Class Engel IA and >IA left and 
right epilepsies, by comparing inter-lobe and intra-temporal lobe 
connectivity to healthy subjects. Results: Increased connectivity 
within the pathological temporal lobe was observed in >IA 
groups compared to the IA groups based on the seed correlations 
(respective clusters of 7.5 cm3, T-voxel max at 5.2 vs. 3.3 cm3, T-voxel 
max at 5.1 for left >IA and left IA groups, respective clusters of 2.6 
cm3, T-voxel max at 6.3 vs. 2.2 cm3, T-voxel max at 4.6 for right >IA 
and right IA groups) as well as the SICE analyses (from T-score of 
40.1 in the left >IA group to T-score of 5.4 in the left IA group and 
from T-score of 82.4 in the right >IA group to T-score of 14.8 in the 
right IA group). Increased connectivity between the pathological 
temporal lobe and the contralateral temporal lobe was, to a lesser 
extent, also observed for >IA groups compared to IA groups using 
both approaches. Performances for classifying individual patients 
according to their corresponding outcome groups were better for 
metabolic connectivity approaches than for voxel-to-voxel group 
comparisons (AUC of 76.8 vs 80.8 for respectively voxel-to-voxel 
groups comparisons and seed correlations). Conclusion: The study 
of metabolic connectivity, based on two complementary methods, 
shows more marked connectivity within the homolateral temporal 
lobe and to a lesser extent between the pathological temporal 
lobe and the contralateral temporal lobe in patients with >IA 
groups. This suggests that the epileptogenic network of >IA groups 
patients with increased connectivity may contribute to a worse 
post-surgical patient outcome.

OP-307
Semi-quantitation in nuclear cardiology: Automated 
analysis vs. expert reading - Correlations with the 
angiographic score
G. Angelidis1, V. Valotassiou1, I. Tsougos1, C. Tzavara1, D. 
Psimadas1, E. Theodorou2, A. Ziaka2, S. Giannakou1, C. Ziangas2, J. 
Skoularigis1, F. Triposkiadis1, P. Georgoulias1;  
1University of Thessaly, Larissa, GREECE, 2University 
Hospital of Larissa, Larissa, GREECE.

Aim/Introduction: The importance of myocardial perfusion imaging 
(MPI) in the non-invasive investigation of coronary artery disease is 
widely-recognized. Currently, the findings of MPI studies are based 
on the visual evaluation of the acquired images, while automated 
quantitation methods have a supplementary role. However, little 
evidence is available regarding the actual incremental clinical 
diagnostic performance of automated MPI analysis. Materials 
and Methods: The study was conducted at the Nuclear Medicine 
Laboratory of the University Hospital of Larissa, Larissa, Greece. Over 
the 1-year study period (January 2019 - January 2020), 1063 patients 
with known or suspected coronary artery disease were referred to 
our laboratory for stress/rest myocardial perfusion SPECT. Out of 
the patients who had undergone a recent coronary angiography 
(within a 3-month period) or underwent an angiography within 3 
months after the SPECT MPI, 306 consecutive patients were enrolled 
in the study, as they did not meet any of the exclusion criteria. In 
the present study, we aimed to investigate the correlation between 
automated measurements of Summed Stress Score (SSS), Summed 
Rest Score (SRS) and Summed Difference Score (SDS), with the expert 
reading, using coronary angiography as the gold standard. Results: 
We demonstrated that the Interclass Correlation Coefficients of 
SSS, SRS and SDS between expert reading and software packages 
were moderate to excellent. Visually defined SSS, SRS and SDS were 
significantly correlated with the corresponding results of all software 
packages. However, visually defined SSS, SRS and SDS were more 
strongly correlated with the angiographic score, indicating a better 
performance of expert reading when compared to automated 
analysis. Conclusion: Comparing the performance of automated 
analysis to expert reading, we found that visually defined SSS, SRS 
and SDS were more strongly correlated to angiographic score than 
the software-derived corresponding values. Our results support the 
significance of expert reading for the interpretation of myocardial 
SPECT images. Software packages for SPECT MPI quantification may 
be a useful tool in nuclear cardiology, particular for less experienced 
physicians.

OP-308
Can we simplify semiquantitative analysis in 99mTc-3,3-
diphosphono-1,2-propanodicarboxylic acid (99mTcDPD) 
scintigraphy performed in patients with transthyretin-
related cardiac amyloidosis (cATTR)?
S. Mattoni1, G. della Gala2, A. Paccagnella1, M. Morrone2,3, S. 
Prisco1, L. Strigari2, S. Longhi4, N. Galiè4, M. Sguazzotti4, V. Pettinato5, 
S. Fanti1,6, R. Bonfiglioli6;  
1Nuclear Medicine, Alma Mater Studiorum University of 
Bologna, Bologna, ITALY, 2Department of Medical Physics, 
IRCCS Azienda Ospedaliero-Universitaria di Bologna, Bologna, 
ITALY, 3Specialization School in Medical Physics, University of 
Bologna, Bologna, ITALY, 4Cardiovascular Department, IRCCS 
Azienda Ospedaliero-Universitaria di Bologna, Bologna, 
ITALY, 5Fondazione IRCCS Ca’ Granda Ospedale Maggiore 
Policlinico, Milano, ITALY, 6Nuclear Medicine, IRCCS, Azienda 
Ospedaliero-Universitaria di Bologna, Bologna, ITALY.
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Aim/Introduction: Heart/whole-body ratio (H/WBr) is a well-
known predictor of the occurrence of major adverse cardiac events 
in patients with transthyretin-related cardiac amyloidosis (cATTR) 
studied with 99mTc-3,3-diphosphono-1,2-propanodicarboxylic 
acid (99mTc-DPD) scintigraphy. However, H/WBr calculation 
method can be time consuming. Our aim was to assess the 
performance of a faster method for H/WB calculation compared 
to gold standard1. Materials and Methods: 31 patients with cATTR 
confirmed diagnosis were retrospectively enrolled. Examination 
date ranged between 2004-2018. Whole-body (WB) bone scans 
were obtained from a dual-heald camera 5 min (early) and 3h 
(late) after the injection of m99Tc-DPD. H/WBr was calculated as 
described in Perugini1, referred to as Classic Method (CM). In brief, 
heart, kidneys and bladder were manually contoured by a Nuclear 
Medicine Physician on the anterior images of the early acquisition 
on a referring workstation. The regions of interest (ROIs) were 
copied, mirrored and manually positioned to match the organs on 
the posterior images. Same procedure was applied to late images. 
Total counts of the images were taken as WB counts. For each ROI, 
the geometric mean counts of the two projections were obtained. 
H/WBr was obtained by dividing counts in the heart by counts in 
late WB images (subtracting the activity of bladder and kidneys). In 
the new method, referred to GeoMean Method (GM), the same ROIs 
were manually drawned on the geometric mean image, obtained 
with a semi-authomatic workflow, and H/WBr was calculated. The 
Pearson’s correlation coefficient between the CM and the GM 
H/WBr was evaluated. A Bland-Altman analysis was performed 
comparing the differences between the H/WBr calculated with the 
two methods against their mean. The standard deviation σ of the 
differences was computed and the 95% confidence interval (CI) was 
obtained as the mean difference ±1.96σ. Results: Median age of 
patients was 77 years (range: 44-90 years). Median H/WB was 4.2% 
in MC and 4.5% in GM, respectively. A high correlation between CM 
and GM was obtained (R2=0.9). The Bland-Altman analysis reported 
a small bias of 0.28% and the 95%CI was ±1.3%. Conclusion: CM 
and GM-obtained H/WBr were highly correlate. Therefore, we 
suggest the use of GM semi-quantitative analysis method for H/
WBr calculation as it is less time consuming, it is easier to perform, 
quicker, and less prone to processing errors than CM. References: 
1. Perugini E, Guidalotti PL, Salvi F; et al. Noninvasive etiologic 
diagnosis of cardiac amyloidosis using 99mTc-3,3-diphosphono-
1,2-propanodicarboxylic acid scintigraphy. J Am Coll Cardiol. 2005 
Sep 20;46(6):1076-84.

OP-309
Machine Learning Model To Predict Diagnosis Of Mild 
Cognitive Impairment By Using Radiomic And Amyloid 
Brain PET
G. Giovacchini1, E. Giovannini1, S. Pastorino1, O. Ferrando1, A. 
Mannironi1, A. Tartaglione1,2, A. Ciarmiello1;  
1S. Andrea Hospital, La Spezia, ITALY, 2Memory 
Laboratory CNS-ONLUS, La Spezia, ITALY.

Aim/Introduction: The study was aimed to develop a deep learning 
model for predicting the diagnosis of amnestic mild cognitive 
impairment (aMCI) using radiomic features and amyloid brain 
positron emission tomography (PET). Materials and Methods: 328 
subjects from Alzheimer’s Disease Neuroimaging Initiative database 
and EudraCT 2015-001184-39 trial (159 males, 169 females), mean 
age 72±7.4 years underwent PET/CT with [18F]-Florbetaben. Study 
cohort consisted of normal controls (n=149) and subjects with 
aMCI (n=179). For each of the 27 selected brain cortical areas, 13 

Gray-Level Run-Length Matrix (GLRLM) radiomic features and 
standardized uptake values (SUV) were extracted. Least absolute 
shrinkage and selection operator (LASSO) regression was used to 
select features with highest predictive value. Feed-forward neural 
multi-layer network was trained, validated and tested on 70%, 15% 
and 15% of sample respectively. Accuracy, precision, F1-score and 
area under the curve (AUC) were used to assess model performance. 
SUV performance in predicting the diagnosis of MCI was also 
assessed and compared with that obtained from the machine 
learning model. Results: Machine learning model achieved an area 
under the receiver-operating characteristic (ROC) curve of 90% 
(95% CI: 89.4-90.4) on test set with 80%, 78% for accuracy and F1-
score respectively). Deep learning model ROC space outperformed 
SUV performance (AUC 75%, 95% CI: 74.5-76.1), with 57%, 50% for 
accuracy and F1-score respectively). By using radiomic and amyloid 
PET load, machine learning model identifies aMCI subjects with 84% 
specificity and 81% sensitivity. Conclusion: These findings show 
that deep learning algorithm based on radiomic data and amyloid 
load obtained from brain PET images improves the prediction of 
aMCI diagnosis compared to SUV alone. 

OP-310
Effects of Implementing the Point Spread Function to 
Detect the IDH Mutation in Newly Diagnosed Gliomas: a 
Dynamic 18F-FDOPA PET Radiomics Study
S. Ahrari1,2, T. Zaragori1,2, M. Bros3, L. Imbert1,2,3, A. Verger1,2,3;  
1Lorraine university, IADI, INSERM, Nancy, FRANCE, 2Nancyclotep 
Imaging Platform, Nancy, FRANCE, 3Lorraine university, 
Department of Nuclear Medicine, CHRU Nancy, Nancy, FRANCE.

Aim/Introduction: The point spread function (PSF) deconvolution, 
which is known to improve contrast and spatial resolution in brain PET 
images, has not been evaluated in the routine analysis of amino-acid 
PET imaging. This study aims to investigate the effects of applying 
the PSF to the radiomics analysis of clinical dynamic 18F-FDOPA PET 
image samples, to non-invasively detect the IDH mutation in newly 
diagnosed gliomas. Materials and Methods: Our study included 
fifty-seven patients with histologically confirmed gliomas (55±15 
years old, 28 women, 24 IDH-mutant gliomas) that underwent a 
dynamic 18F-FDOPA on the same digital PET system used for the 
initial diagnosis. All images were reconstructed with and without 
PSF. Logistic regression with L1 regularization (LASSO) was trained 
with radiomics features extracted from static tumor-to-background-
ratio (TBR) and dynamic time-to-peak (TTP) parametric images, as 
well as a combination of both, to predict the presence of the IDH 
mutation in gliomas. The machine-learning algorithm was trained 
with uncorrelated features selected by hierarchic clustering and 
then corrected for oversampling. We used a nested cross-validation 
with an outer loop of 10x5 folds (46 samples per training set and 11 
per test set) and an inner loop of 30x5 folds (37 samples per training 
set and 9 per validation set) for hyperparameter optimization of each 
outer training fold. Feature importance was assessed using Shapley 
additive explanations values. Results: Applying the PSF did not 
significantly modify diagnostic performances of radiomics features 
extracted from TTP parametric images (AUC of 0.79 with PSF vs. 
0.78 without PSF, p=0.08) but significantly improved performances 
from TBR parametric images and the combination of TTP and TBR 
parametric images (respective AUC of 0.78 and 0.85 with PSF vs. 
0.66 and 0.81 without PSF, p<0.001). Without the PSF, four radiomics 
features contributed to 50% of the model, whereas by applying 
the PSF only two features were required and the contribution of 
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TBR parametric images was reduced to one single feature. The PSF 
significantly modified 95% of TBR, but only 65% of TTP radiomics 
features. Conclusion: Application of the PSF to dynamic 18F-FDOPA 
PET imaging significantly improves the detection of the IDH 
mutation in newly diagnosed gliomas, most notably by enhancing 
the diagnostic performance of TBR parametric images. 

OP-311
[18F]FDG-PET/CT Radiomics in Infective Endocarditis
R. Zanca1, P. Erba2, M. Sollini1, L. Cavinato3, A. Ragni3, D. Ten Hove4, 
A. Glaudemans4, S. Aguadè-Bruix5, M. Pizzi6, A. Roque7, F. Ieva8, R. 
Slart4;  
1Humanitas University, Pieve Emanuele, Milan, ITALY, 2Regional 
Center of Nuclear Medicine, Department of Translational 
Research and New Technology in Medicine, University of 
Pisa and AOUP, Pisa, ITALY, 3MOX – Modeling and Scientific 
Computing, Department of Mathematics, Politecnico di Milano, 
Milan, ITALY, 4University of Groningen, University Medical Center 
Groningen, Medical Imaging Center, Groningen, NETHERLANDS, 
5Department of Nuclear Medicine, Hospital Universirtari Vall 
d’Hebron, Barcelona, SPAIN, 6Department of Cardiology, Hospital 
Universitari Vall d’Hebron, Barcelona, SPAIN, 7Department of 
Radiology, Hospital Universitari Vall d’Hebron, Barcelona, SPAIN, 
8MOX – Modeling and Scientific Computing, Department of 
Mathematics, Politecnico di Milano and CHDS – Center for 
Health Data Science, Human Technopole, Milan, ITALY.

Aim/Introduction: [18F]FDG PET/CT inspection is part of the 
diagnostic process for the diagnosis of Infective Endocarditis 
(IE). The presence of focal and heterogenous uptake at valve, 
both intravalvular or perivalvular, provides robust evidence for 
definite IE diagnosis. When visual inspection is equivocal, imaging 
semiquantitative parameters may be of value. In this work, we 
analyzed [18F]FDG PET/CT-based radiomic data and built models for 
PET/CT radiomics-based prediction of IE , risk stratification and IE 
final diagnosis classification. Materials and Methods: We collected 
[18F]FDG PET/CT scans from 447 patients (M:F =284:163, mean 
age 67± 16yrs) of 3 different centers with suspected IE diagnosis 
(519 valves, NVE=109, PVE=410) between January 2015-2020. 
Complete clinical/surgical history, laboratory, imaging, therapy and 
DUKE/2015 ESC classification criteria were collected. Regions of 
interests were semiautomatically segmented from PET/CT images 
(Advantage Workstation, GE) and texture features were extracted 
with LIFEx software (www.lifexsoft.org). Descriptive statistics was 
performed with univariate testing and contingency tables on clinical 
variables, Manova and Logistic Regression (LR) on uncorrelated and 
PCA-reduced radiomic features. Synthetic Minority Over-sampling 
Technique has been applied to manage imbalanced dataset prior 
to model building. A Random Forest, cross-validated on training 
set (80%) and tested on validation set (20%), was implemented for 
IE prediction from PET/CT. Additionally, patients were clustered in 
risk classes according to their radiomic signature. Finally a set of LR 
models was built on different combinations of clinical, imaging, 
and laboratory information. Results: Radiomics signature was 
tested different in IE-positive/IE-negative patients at both inference 
analysis (p<0.05) and classification model (accuracy: 80% in training, 
70% in testing). Of interest, the signature of patients with equivocal 
PET/CT was similar to IE-negative patients’ signature. Two classes of 
patients resulted from clustering analysis: one with milder disease 
and weak or no [18F]FDG uptake and one with more severe disease 
and higher [18F]FDG uptake. IE positive are correleted with presence 
of embolisms (P-value = 2.375e-09) and they most frequently 

diagnosed in IE sustained by MSSA and blood-culture negative IE 
(P-value = 0.0027). LR models with incremental complexity showed 
how the richer the information the higher the performances, up 
to 90% of AUC. Conclusion: [18F]FDG PET/CT radiomics was proven 
to be effective in the diagnosis of IE, both with supervised and 
unsupervised models, supporting visual inspection and clinical 
criteria in equivocal cases. Additional investigation would lead 
to define thresholds to discriminate between mild infection and 
severe IE, in a risk score fashion.

OP-312
Automated AI-assisted diagnosis of active aortitis using 
radiomic analysis of FDG PET-CT imaging
L. Duff1, A. F. Scarsbrook1,2, N. Ravikumar1, R. Frood1,2, S. L. 
Mackie1,2, M. Bailey1,2, J. M. Tarkin3, J. C. Mason4, A. Frangi1, A. W. 
Morgan1,2, C. Tsoumpas1,5;  
1University of Leeds, Leeds, UNITED KINGDOM, 2Leeds 
Teaching Hospitals NHS Trust, Leeds, UNITED KINGDOM, 
3University of Cambridge, Cambridge, UNITED KINGDOM, 
4Imperial College London, London, UNITED KINGDOM, 
5University of Groningen, Groningen, NETHERLANDS.

Aim/Introduction: [18F]-Fluorodeoxyglucose Positron Emission 
Tomography - Computed Tomography (FDG PET-CT) plays a key role 
in the diagnosis of aortitis, but subjective qualitative assessment has 
limitations. A quantitative approach using radiomics and machine 
learning (ML) has previously been shown to have similar accuracy 
to reported metrics for qualitative assessment (AUC=0.81-0.98) 
[1,2]. We aimed to develop and externally validate an automated 
pipeline that could further assist the diagnosis of active aortitis using 
radiomic features (RFs) derived from FDG PET-CT. Materials and 
Methods: Automated aortic segmentation using a convolutional 
neural network (CNN) was applied retrospectively to FDG PET-CT 
scans performed in aortitis and control patients from 13 centers. 
The dataset was split into training (43 aortitis: 21 control), test (12 
aortitis: 5 control) and validation (24 aortitis: 14 control) cohorts. RFs, 
including SUV metrics, were extracted using PyRadiomics (n=107) 
and harmonized using the ComBat method [3]. Radiomic fingerprints 
were constructed: A - RFs with high diagnostic utility removing 
significantly correlated RFs; B - intrinsic feature selection in Random 
Forest. The diagnostic utility of extracted RFs and fingerprints in ML 
classifiers was evaluated with balanced accuracy and area under 
the receiver operating characteristic curve (AUC). The ground truth 
diagnosis were) based on clinical assessment, blood tests, biopsies 
and qualitative assessment of FDG PET-CT scans. Results: Several 
RFs and fingerprints had high AUC values (AUC>0.8) across training, 
test, and external validation datasets. These values were confirmed 
by balanced accuracy scores. The highest performing RF and 
fingerprint were Energy (Validation AUC=0.89) and Fingerprint B 
(Validation AUC=0.88), respectively. Both RFs achieved comparable 
performance to standard-of-care qualitative assessment. The 
main component in automation was aortic segmentation using a 
CNN which achieved a median DSC of 0.80 and allowed for good 
diagnostic utility. The segmentation method had a negligible 
effect on model performance. Conclusion: Automated AI-assisted 
diagnosis of aortitis demonstrated comparable performance to 
qualitative assessment across multi-center training, testing and 
validation datasets suggesting that a radiomic pipeline could be 
generalizable and transferable. An automated clinical decision tool 
could help facilitate a more objective and standardized assessment 
than qualitative clinical reporting. This warrants further study. 
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References: [1] Duff L, Scarsbrook AF, Mackie SL, Frood R, Bailey 
M, Morgan AW, Tsoumpas C. J NUCL CARDIOL. 2022 https://doi.
org/10.1007/s12350-022-02927-4 [2] Slart RH, et al. EUR J NUCL MED 
MOL I. 2018;45(7):1250-1269. [3] Orlhac F, Boughdad S, Philippe C, 
Stalla-Bourdillon H, Nioche C, Champion L, et al. EUR J NUCL MED. 
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OP-313
Diagnostic Performance of Whole-Body 18F-FDG PET/MR in 
M Staging: A Systematic Review and Meta-Analysis
S. Mirshahvalad1, R. Hinzpeter1, A. Kohan1, R. Anconina2, R. 
Kulanthaivelu1, C. Ortega1, U. Metser1, P. Veit-Haibach1;  
1Joint Department of Medical Imaging, University 
Health Network, Toronto, ON, CANADA, 2Sunnybrook 
Health Sciences Center, Toronto, ON, CANADA.

Aim/Introduction: To calculate the pooled diagnostic performance 
of whole-body 18F-FDG PET/MR in overall cancer (all cancers) 
M staging. Materials and Methods: This study was designed 
following the Preferred Reporting Items for Systematic Review and 
Meta-Analysis of Diagnostic Test Accuracy studies (PRISMA-DTA). 
A systematic search, until December 31, 2021, was conducted 
to include studies: 1) Evaluated 18F-FDG PET/MR in detecting 
distant metastasis overall; 2) Compared 18F-FDG PET/MR with 
histopathology or clinical/imaging composite follow-up as the 
reference standard; 3) Provided data for the whole-body evaluation; 
4) Provided adequate data to calculate the meta-analytic 
performances. No time limit or language filter was considered. To 
exclude the low-quality articles, the QUADAS-2 tool was utilized. A 
hierarchical method was used to pool the random-effect model’s 
diagnostic performance measures, including sensitivity, specificity, 
positive likelihood ratio (LR), negative LR, and diagnostic odds ratio 
(DOR). The bivariate model was conducted to find the summary 
estimates and 95% confidence intervals (95%CI). The hierarchical 
summary receiver-operating characteristic (SROC) model was used 
to draw the SROC curve and calculate its area under the curve 
(AUC). Higgins’ I2 statistics and Cochran’s Q test were used to assess 
heterogeneity. All analyses were performed using STATA 16. Results: 
From 52 eligible studies, 2289 patients and 2072 lesions were 
entered. The whole-body 18F-FDG PET/MR’s pooled sensitivities 
for overall M staging were 0.95 (95%CI: 0.91-0.97) and 0.97 (95%CI: 
0.91-0.99) at the patient and lesion levels, respectively. The pooled 
specificities were 0.99 (95%CI: 0.97-1.00) and 0.97 (95%CI: 0.90-0.99) 
at the patient and lesion levels, respectively. At patient-level, the 
positive LR, negative LR, and DOR were 82.7 (95%CI: 34.7-197.4), 
0.05 (95%CI: 0.03-0.09), and 1691 (95%CI: 548-5223), respectively. 
At lesion-level, these calculations were 33.1 (95%CI: 9.8-111.9), 0.03 
(95%CI: 0.01-0.09), and 1240 (95%CI: 164-9382), respectively. SROC 
curves showed AUCs of 0.99 (95%CI: 0.98-1.00) at both levels.In 

subgroup analyses, the pooled sensitivities in M-staging for lung, 
gastrointestinal, breast, and gynecological cancers were 0.90, 0.93, 
1.00, and 0.97, respectively. The pooled specificities were 1.00, 0.98, 
0.97, and 1.00, respectively. The pooled sensitivities in M-staging for 
non-small-cell lung, colorectal, and cervical cancers were 0.92, 0.96, 
and 0.86, respectively. The pooled specificities were 1.00, 0.95, and 
1.00, respectively. Conclusion: 18F-FDG PET/MR is a highly accurate 
modality in overall cancer M staging. Providing high diagnostic 
performance at both patient and lesion levels, as well as different 
malignancy sub-groups, 18F-FDG PET/MR could accurately confirm 
or exclude the presence of distant metastasis. 

OP-314
A prospective head-to-head comparison of [68Ga]Ga-P16-
093 and [18F]F-FDG PET/CT in patients with clear cell renal 
cell carcinoma
G. Wang1, L. Li2, L. Zhu2, H. Kung3, Z. Zhu1;  
1Peking Union Medical College Hospital, Beijing, CHINA, 
2Beijing Normal University, Beijing, CHINA, 3University of 
Pennsylvania, Pennsylvania, PA, UNITED STATES OF AMERICA.

Aim/Introduction: [68Ga]Ga-P16-093 is a novel radiopharmaceutical 
targeting prostate-specific membrane antigen (PSMA), which has 
proven to be superior to [68Ga]Ga-PSMA-11 and [68Ga]Ga-PSMA-617 
in detecting recurrent prostate cancer. This study aimed to compare 
the diagnostic performance of [68Ga]Ga-P16-093 and [18F]F-FDG in 
the same group of clear cell renal cell carcinoma (ccRCC) patients. 
Materials and Methods: A total of 15 patients were prospectively 
enrolled, including 5 patients with primary ccRCC, 7 with relapsed 
metastatic ccRCC and 3 with primary chromophobe renal carcinoma. 
Each patient underwent [68Ga]Ga-P16-093 and [18F]F-FDG PET/CT 
within a week. In addition to visual analysis, standardized uptake 
value (SUV) was measured for semiquantitative comparison. 
Results: For primary ccRCC, both [68Ga]Ga-P16-093 and [18F]F-FDG 
PET/CT detected all 5 tumors, with higher SUVmax for [68Ga]Ga-P16-
093 than for [18F]F-FDG (14.5 ± 4.6 vs. 3.8 ± 1.6, P = 0.012). Whereas, 
[68Ga]Ga-P16-093 PET/CT exhibited lower tumor-to-background 
ratio than [18F]F-FDG PET/CT due to higher kidney activity for the 
former (0.74 ± 0.16 vs. 1.13 ± 0.39, P = 0.042). For metastatic ccRCC. 
[68Ga]Ga-P16-093 PET/CT detected 28 tumors in all 7 patients, [18F]
F-FDG PET/CT only identified 15 lesions in 4 patients (P = 0.044, 
chi-square test). For matched metastatic lesions, [68Ga]Ga-P16-
093 PET/CT illustrated significantly higher tumor uptake than [18F]
F-FDG PET/CT (7.9 ± 6.6 vs. 3.9 ± 3.9, P = 0.001). Conclusion: Our 
preliminary results indicated that [68Ga]Ga-P16-093 PET/CT is of 
high value in detecting metastatic ccRCC, which is significantly 
superior to [18F]F-FDG PET/CT. References: Wang G, Hong H, Zang J, 
Liu Q, Jiang Y, Fan X, et al. Head-to-head comparison of [(68) Ga]Ga-
P16-093 and [(68) Ga]Ga-PSMA-617 in dynamic PET/CT evaluation 
of the same group of recurrent prostate cancer patients. European 
journal of nuclear medicine and molecular imaging. 2022;49:1052-
62. doi:10.1007/s00259-021-05539-1. Green MA, Hutchins GD, 
Bahler CD, Tann M, Mathias CJ, Territo W, et al. [68Ga]Ga-P16-093 as 
a PSMA-Targeted PET Radiopharmaceutical for Detection of Cancer: 
Initial Evaluation and Comparison with [68Ga]Ga-PSMA-11 in 
Prostate Cancer Patients Presenting with Biochemical Recurrence. 
Mol Imaging Biol. 2020;22:752-63. doi:10.1007/s11307-019-01421-7.
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OP-315
[68Ga]Ga-PSMA-PET/CT Performance in Neoplasms 
Different from Prostate Cancer: Preliminary Results from a 
Prospective Single-center Study
L. Vetrone1, G. Argalia1, R. Mei1, D. Bezzi1, F. Serani1, L. Calderoni1, E. 
Tabacchi2, C. Nanni2, P. Castellucci2, A. Farolfi2, S. Fanti1,2;  
1Nuclear Medicine, Alma Mater Studiorum University of 
Bologna, Bologna, ITALY, 2Nuclear Medicine, IRCCS, Azienda 
Ospedaliero-Universitaria di Bologna, Bologna, ITALY.

Aim/Introduction: The primary aim of this study is to evaluate 
the [68Ga]Ga-PSMA-PET/CT(PSMA-PET) performance in staging 
and restaging patients with non-prostatic cancers, compared to 
gold-standard imaging (GS-I). Materials and Methods: In this 
prospective-monocentric study, patients with non-prostatic 
neoplasms have been enrolled: 1) Poorly/Un-differentiated 
thyroid cancer (TCa), refractory to radioiodine therapy and/or with 
increased thyroglobulin (TG) after radical surgery, with inconclusive 
imaging (e.g. US, CT, MRI and [18F]FDG-PET/CT); 2)Hepatocellular 
carcinoma (HCC) deemed eligible for liver resection or orthotopic 
liver transplant, with hepatic nodules equivocal for HCC detected 
by contrast-enhanced MRI; 3)Symptomatic multiple myeloma 
(MM) recently diagnosed and previously staged with [18F]FDG-
PET/CT; 4)Clear cell renal cell carcinoma (ccRCC) with suspicious 
of metastatic disease on CT and/or [18F]FDG-PET/CT, and before 
chemotherapy. Results: From 09/2021 to 04/2022 we enrolled 26 
patients (TCa n=10, MM n=7, HCC n=6, ccRCC n=3). Overall, 16/26 
(62%) patients showed PSMA-avid lesions. 5/10 (50%) TCa patients 
showed increased PSMA expression in post-surgical thyroid 
bed (n=1), lymph nodes (n=2) and bones (n=2), and one case of 
upstaging in comparison with FDG-PET (in particular PSMA-PET 
was positive on bone). In HCC group PSMA uptake was seen in 
4/6 (67%) patients: 3 with focal uptake in the nodules suspected 
for HCC and then confirmed by histology; furthermore PSMA-
immunohistochemistry was positive in tumor liver sinusoids. One 
patient had focal uptake within a regenerative nodule detected by 
MRI, but no uptake in the nodule suspicious for HCC. In MM patients 
4/7(57%) were positive: 1/4patient showed extramedullary lesions 
with concordant PSMA/FDG uptake; 1/4patient showed PSMA/FDG 
concordant diffuse pathological bone marrow uptake, higher at 
PSMA-PET(SUVmeanPSMA 4,4 vs 2,8 SUVmeanFDG); in 1/4patient 
only 30% of the tumour-burden was PSMA-positive vs FDG-uptake; 
1/4patient showed concordant PSMA/FDG-uptake in paramedullary 
localization and in only one bone lesion. Finally 3/3(100%) ccRCC 
patients were positive: in two ccRCC PSMA-PET highlighted more 
lesions than contrast-enhanced CT (1 with soft tissue focal uptake 
and 1 with bone focal uptake). In the other ccRCC patients PSMA-
PET showed less findings than GS-I. Average SUVmax for each tumor 
was: 3,9 TCa, 11,2 HCC, 6,1 MM and 41,3 ccRCC. Two TCa and two 
ccRCC patients had PSMA findings without any correlation on GS-I 
(FDG-PET/CT and CT, respectively). A histological correlation will be 
needed. Conclusion: Although preliminary, these results confirmed 
that PSMA-PET could play a complementary role in other cancers 
than prostate adapting treatment options and by selecting those 
who might benefit from radioligand therapy.

OP-316
ITA-IMMUNO-PET: The Role Of FDG PET/CT In The 
Evaluation Of Response To Immunotherapy In Patients 
(PTS) With Lung Cancer (LG) And Malignant Melanoma 
(MM)
L. Evangelista1, M. L. De Rimini2, A. Annovazzi3, M. Bauckneht4, 
V. Rossetti5, C. Ferrari6, S. Ialuna7, L. Urso8, V. Liberini9, L. Cuppari10, 
D. Arico’11, R. Gallicchio12, L. Ruffini13, G. Trifiro’14, F. Bertagna15, A. 
Alessi16, S. Gusella17, A. Bianchi18;  
1University of Padua, Padua, ITALY, 2AORN Ospedali dei Colli, 
Naples, ITALY, 3IRCCS Regina Elena National Cancer Institute, 
Rome, ITALY, 4University of Genova, IRCCS Ospedale Policlinico 
San Martino, Genoa, ITALY, 5IRCCS Istituto Romagnolo per 
lo Studio dei Tumori (IRST), Meldola, ITALY, 6Interdisciplinary 
Department of Medicine, University of Bari “Aldo Moro”, Bari, 
ITALY, 7Az. Ospedaliera Ospedali Riuniti Villa Sofia-Cervello di 
Palermo, Palermo, ITALY, 8Azienda Ospedaliero Universitaria di 
Ferrara, Ferrara, ITALY, 9University of Torino, Turin, ITALY, 10IOV-
IRCCS, Padua, ITALY, 11Humanitas Istituto Clinico Catanese, 
Misterbianco, Catania, ITALY, 12IRCCS CROB Referral Cancer 
Center of Basilicata, Rionero in Vulture, Potenza, ITALY, 13Azienda 
Ospedaliero-Universitaria of Parma, Parma, ITALY, 14ICS MAUGERI 
SPA SB – IRCCS, Pavia, ITALY, 15University of Brescia, Brescia, 
ITALY, 16Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, 
ITALY, 17Central Hospital Bolzano (SABES-ASDAA), Bolzano-
Bozen, Bolzano, ITALY, 18ASO S.Croce e Carle, Cuneo, ITALY.

Aim/Introduction: to assess the role of FDG PET/CT in the evaluation 
of response to immunotherapy in pts with LG and MM. Materials 
and Methods: data from an Italian multicenter (n=17), retrospective 
datasheet collected between March and November 2021 were 
analyzed. Pts with a confirmed diagnosis of neoplasm, who 
underwent serial FDG PET/CT (before and after one or more cycles 
of immunotherapy), age > 18 years and with at least a follow-up of 
12 months from the first PET/CT scan were included. Pts who were 
enrolled in other clinical trials or without any confirmed diagnosis 
of cancer were excluded. The authors defined the complete, partial, 
stable or progressive metabolic response to immunotherapy based 
on the visual and semiquantitative analysis, in accordance with the 
EORTC criteria. Clinical response to immunotherapy, assessed close 
to PET images, was compared to the PET response. Results: Totally 
302 pts (median age: 43 years), 189 (62.6%) affected by LC and 113 
(37.4%) by MM were included. Nivolumab and pembrolizumab were 
used, respectively in 138 (45.7%) and 125 (41.4%) pts affected by LC 
and MM. Totally, 189 and 113 pts had a baseline PET and a first PET 
(PET1) after immunotherapy, 108 and 87 a second PET (PET2), 47 and 
52 a third PET (PET3), 24 and 19 a fourth PET (PET4), 11 and 11 a fifth 
PET (PET5) scan, respectively in LC and MM. Median time between 
the start of immunotherapy and PET1, PET2, PET3, PET4 and PET5 
were 1, 3, 7, 13 and 15 months, respectively. Clinical responses to 
therapy were available, closed to PET, in 159, 88, 34, 20 and 10 in LC 
pts and in 94, 78, 43, 18 and 11 in MM pts, respectively. After a median 
period of 20 (1-131) months, 81 (45.3%) and 35 (32.1%) pts with LC 
and MM died. At Kaplan-Meier analysis, metabolic responders had a 
better prognosis than the non-metabolic responders, mainly in for 
the first, second and third control (all p<0.05). Conversely, clinical 
response was less prognostically informative, mainly in LC pts. 
Conclusion: FDG PET/CT should have a role in the evaluation of 
response to immunotherapy in pts with MM and LC, but mainly in 
this latter subset of pts. References: 1. Eur J Nucl Med Mol Imaging. 
2019 Jan;46(1):238-250. doi: 10.1007/s00259-018-4171-4.
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OP-317
68GA-FAPI PET/CT in the evaluation of Non-Small Cell Lung 
Cancer (NSCLC)
H. Lanzafame1, N. Hirmas1, M. Schuler2,3, K. Darwiche4,3, W. E. E. 
Eberhardt2,3, C. Aigner5,3, M. Stuschke6,3, L. Kessler1, K. M. Pabst1, F. 
Barbato1, C. Rischpler1, H. Hautzel1, K. Herrmann1, W. Fendler1;  
1Department of Nuclear Medicine, University Hospital Essen, Essen, 
GERMANY, 2Department of Medical Oncology, West German 
Cancer Center, Essen, GERMANY, 3University Hospital Essen, 
Essen, GERMANY, 4Department of Pneumology, Ruhrlandklinik, 
Essen, GERMANY, 5Department of Thoracic Surgery and Thoracic 
Endoscopy, Ruhrlandklinik, Essen, GERMANY, 6Department of 
Radiation Oncology, West German Cancer, Essen, GERMANY.

Aim/Introduction: In our institution 68Ga-FAPI PET/CT is offered in 
addition to 18F-FDG PET/CT for staging early and advanced NSCLC, 
restaging after treatment and suspected recurrence. We aimed 
to compare the performance 68Ga-FAPI PET/CT and 18F-FDG PET/
CT. Materials and Methods: We retrospectively analyzed 68Ga-
FAPI PET/CT images of patients referred for diagnostic workup of 
suspected or confirmed NSCLC from 2019 to 2022. Additionally, 
in a subgroup of patients who underwent 18F-FDG PET/CT within 
three months from 68Ga-FAPI scan, we performed a comparison 
study of the two tracers. Images were reviewed independently 
by two blinded nuclear medicine physicians, disagreement was 
resolved with consensus. Number of lesions, SUVmax, SUVmean, 
tumor to background ratio (TBR), tumor to liver ratio (TLR) for T, 
N and M were recorded and analyzed. Non-parametrical paired 
t-test was employed for semiquantitative analysis of 68Ga-FAPI 
PET/CT and 18F-FDG PET/CT. A p<0.05 was considered statistically 
significant. Histopathological correlation and/or follow up were 
standard of reference. Results: A total of 20 patients (13M, 7F), 
mean age 65ys (range 38-80) were included for either staging 
(n=6) or restaging (n=14) of NSCLC. 68Ga-FAPI detected 24 T 
lesions with mean SUVmax 10.4 (3.2-23.2), 44 N lesions with mean 
SUVmax 6.1 (3.2-14.9) and 15 M lesions with SUVmax 8.4 (3.9-13.6). 
In 11 patients 18F-FDG PET/CT was performed. Subgroup analysis 
showed higher 68Ga-FAPI mean SUVmax than 18F-FDG in M (10.40 
vs. 6.46, p=0.0241), while comparable mean SUVmax of the two 
tracers was found in T (13.54 vs. 11.59, p=0.2291) and N (7.8 vs. 
6.93, p=0.5286). TLR was significantly higher for 68Ga-FAPI in T (13.88 
vs 4.7, p=0.0008), N (13.97 vs 2.6, p=0.0410) and M (11.02 vs 2.58, 
p=0.0127), respectively. Lastly, we documented comparable TBR in 
T (42.24 vs 38.8, p=0.5771), N (15.63 vs 16.72, p=0.7521) and M (10.67 
vs 5.69, p=0.0857) staging. 68Ga-FAPI and 18F-FDG both detected 
100% of T lesions, whereas 68Ga-FAPI lead to N downstaging in 
two patients, confirmed by subsequent histopathology. Moreover, 
68Ga-FAPI led to M upstaging for two 18F-FDG-negative lesions, 
one bone metastasis and one brain lesion, not delineable on 
the attenuation correction CT, confirmed by contrast enhanced 
cerebral MRI. Conclusion: In comparison to 18F-FDG PET/CT, 68Ga-
FAPI PET/CT showed higher mean SUVmax in M and higher TLR in 
T, N and M, which led to improved N/M detection in four patients. 
68Ga-FAPI PET/CT is a valuable imaging tool for NSCLC under further 
investigation in an ongoing prospective study (NCT05160051). 

OP-318
Application Value of PET/MR radiomics features and 
metabolic parametersin predicting lung adenocarcinoma 
and squamous cell carcinoma
J. Liang;  
Hangzhou Universal Medical Imaging 
Diagnostic Center, Hangzhou, CHINA.

Aim/Introduction: The study aims to investigate the value of PET/
MR radiomics features and metabolic parameters in predicting 
lung adenocarcinoma and squamous cell carcinoma. Materials 
and Methods: From June 2017 to March 2021, the clinical data and 
PET/MR imaging data of 125 patients (69 lung adenocarcinoma 
and 56 squamous cell carcinoma) from a medical center were 
collected. The patients were randomly divided into a training set 
(70%) and a test set (30%). We measured the metabolic parameters 
(SUVmax, MTV, TLG) of the lung cancer primary focus with GE 
post-processing workstation, and used AK software to extract the 
most relevant radiomics features to lung cancer classification, then 
constructed the corresponding radiomics model. Multivariable 
logistic regression analysis was performed with radiomics signature 
and clinical variables for developing the prediction model. The 
receiver operating characteristic(ROC) analysis was used to evaluate 
the prediction model. Results: Eight features were selected by the 
LASSO from 2600 radiomics features. The established radiomics 
signature has better prediction efficiency for identifying the lung 
adenocarcinoma and squamous cell carcinoma. The AUCs were 0.898 
(95% CI: 0.721 - 0.997) and 0.890 (95% CI: 0.801 - 1.000) in the training 
group and the verification group, respectively. On multivariable 
logistic regression, the radiomics signature and total lesion 
glycolysis (TLG) were considered to be independent and significant 
risk factors for lung cancer classification (The lung adenocarcinoma 
vs. The squamous cell carcinoma). The combined prediction model 
showed good discrimination in both training group (AUC=0.926, 
95%CI:0.867 to 0.999) and verification group (AUC=0.937, 95% CI: 
0.801 to 0.997). Conclusion: The predictive model which integrated 
with PET/MR radiomics features and metabolic parameters can be 
used as a promising and applicable adjunct approach for predicting 
the preoperative histological classification of lung adenocarcinoma 
and squamous cell carcinoma. It can also provide an objective basis 
for accurate clinical diagnosis and individualized treatment, thus 
having important guiding significance for clinical treatment. 

OP-319
Correlation between Rubidium-82 and FDG uptake in 
thoracic lesions
L. Tamkeviciute, B. Sathyamurthi, I. S. Armstrong, P. Arumugam;  
Manchester University NHS Foundation Trust, 
Manchester, UNITED KINGDOM.

Aim/Introduction: Increased angiogenesis and metabolic activity 
are the main hallmarks of cancer pathogenesis; the latter forms the 
basis for 18F-FDG (FDG) imaging. Increased vascularity in tumours 
suggests that perfusion tracers like Rubidium-82 chloride (Rb-
82) could provide complementary information when compared 
with metabolic tracers such as FDG. The potential utility of Rb-82 
standardised uptake value (SUV) to determine aggressiveness of 
prostate cancer has been evaluated (1) but its potential use in other 
metabolically active tumours is limited. The aim of this retrospective 
study is to determine correlation between Rb-82 and FDG uptake in 
thoracic lesions in those undergoing clinically indicated myocardial 



Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751  S108

perfusion imaging. Materials and Methods: A retrospective analysis 
of patients who underwent clinically indicated Rb-82 myocardial 
perfusion imaging in whom incidental thoracic lesions were 
identified and underwent a subsequent FDG scan between October 
2018 and November 2021. Scans were acquired with Siemens 
Biograph Vision 600 PET-CT. Patients who had Rb-82 and FDG avid 
thoracic lesions (lung lesions and lymph nodes) were included. 
SUVmax was measured on the resting Rb-82 static perfusion image 
acquired 150 seconds after the administration of 20 mCi of Rb-82 
chloride and FDG oncology PET-CT scans and was normalised by 
body weight in both cases. Reconstruction for both Rb-82 and 
FDG images was performed using TOF and PSF modelling. Pearson 
correlation coefficient, R, was calculated to determine correlation 
between Rb-82 and FDG SUVmax. Results: FDG and Rb-82 avid 
lesions were identified in 30 patients (in total 44 lesions). This 
included 31 lung lesions [Rb-82 mean (range) SUVmax 17.6 (7.6 to 
35); FDG mean (range) SUVmax 7.5 (1.0 to 25)] and 13 lymph nodes 
[Rb-82 mean (range) SUVmax 19.8 (9.8 to 39); FDG mean (range) 
SUVmax 7.5 (1.4 to 10)]. Seventeen lesions were histologically 
confirmed adenocarcinomas (8 lung lesions and 9 lymph nodes). 
Correlation between FDG and Rb-82 SUVmax was strong positive 
for all lung lesions (R=0.71) and proven adenocarcinoma lesions 
(R=0.84). SUVmax correlation was weak for lymph nodes (R=0.38). 
Conclusion: Correlation between Rb-82 and FDG uptake in thoracic 
lesions is strong, suggesting that Rb-82 uptake in thoracic lesions 
could predict malignant changes. Lung lesions of adenocarcinoma 
histology have the strongest correlation between Rb-82 and FDG 
uptake. Further studies are necessary to confirm the clinical utility 
of Rb-82 in suspected thoracic malignancies. References: MR. 
Jochumsen et al. Quantitative Tumor Perfusion Imaging with 82Rb 
PET/CT in Prostate Cancer: Analytic and Clinical Validation. J. Nuc. 
Med. Aug 2019, 60(8)1059-1065

OP-320
PET/MRI of hypoxia in ER+ breast cancer: Correlations with 
immunohistochemistry
J. Carmona-Bozo, R. Manavaki, J. Miller, C. Brodie, C. Caraco, G. 
Baxter, T. Fryer, E. Provenzano, F. Gilbert;  
University of Cambridge, Cambridge, UNITED KINGDOM.

Aim/Introduction: To determine if a functional imaging 
parameter of hypoxia extracted from combined 18F-FMISO 
PET/MRI correlates with immunohistochemical endogenous 
biomarkers: carbonic anhydrase IX (CAIX) and hypoxia-inducible 
factor (HIF)-1α in estrogen receptor positive (ER+) breast cancers 
Materials and Methods: Patients aged >18 years with biopsy-
confirmed breast cancer underwent a 60-min PET/MRI scan after 
injection of 300 MBq of 18F-FMISO and a 2-hour uptake period. 
Hypoxia was assessed using the 18F-FMISO influx rate constant Ki 
determined by Patlak-Plot analysis. Following surgical excision, 
tumor sections were stained with HIF-1α and CAIX. HIF-1α and CAIX 
expression were scored according to the percentage of positive 
cells stained. Regression analysis was used to study associations 
between imaging and IHC biomarkers. Results: 23 ER+ breast 
cancers were analyzed. 14/23 (61%) were ductal tumors, grade 2 or 
3 20/23 (88%), while 18/23 (78%) were HER2 negative. 18F-FMISO Ki 
was positively associated to CAIX (R2=0.52, p=0.03). No significant 
association was found between 18F-FMISO Ki and HIF-1α (p=>0.05). 
Conclusion: 18F-FMISO Ki, an imaging metric of tumor hypoxia, is 
significantly associated with increased CAIX expression.

OP-321
With F-18 FDG PET/CT SUVmax Values in Gastric Cancers 
Evaluation of Histopathological HER-2 Relationship
N. Talay, B. Cagdas, S. Turkolmez;  
Ankara City Hospital Nuclear Medicine 
Department, Ankara, TÜRKIYE.

Aim/Introduction: It has been suggested that HER-2 (human 
epidermal growth factor receptor-2), a protooncogene encoded 
on chromosome 17, is associated with poor prognosis and more 
aggressive disease form due to chemotherapy resistance in 
gastric cancers. The aim of our study is to evaluate the relationship 
between F-18 FDG PET/CT parameter SUVmax value and HER-
2 expression in gastric cancer. Materials and Methods: We 
retrospectively evaluated 433 patients with a diagnosis of Gastric 
Cancer who underwent F-18 FDG PET/CT imaging in our clinic. 73 
patients with F-18 FDG PET/CT imaging for primary staging and 
HER-2 (Cerb B2) immunohistochemical values were included in the 
study. By examining their PET/CT findings, SUVmax values, HER-2 
staining score, HER-2/CEP-17 ratio (amplification in the centromeric 
region of the 17th chromosome) were recorded. The findings were 
statistically analyzed with the SPSS program. Results: In the our 
study group considering the HER2 staining pattern scoring; It was 
seen that 49 patients had a score of 0, 8 patients had a score of 
1, 12 patients had a score of 2, and 4 patients had a score of 3. In 
patients with a score of 0, 1 and a HER2 staining pattern score of 2, 
patients with a HER2/CEP17 ratio below 1.79 were considered HER-
2 negative, and patients with a score above 1.79 and a score of 3 
were considered HER-2 positive. There were 62 patients in the HER-
2 negative group and 11 patients in the HER-2 positive group. The 
mean SUVmax values   in the HER2 negative group and positive group 
were found to be 10.2 ±9.1 and 11.6 ±6.5, respectively. In our study, 
no statistically significant correlation was found between HER2 and 
SUVmax values. The limitation of our study is that it is retrospective 
and the number of patients in the HER2 positive group is limited. 
Conclusion: In our study, we did not find a significant relationship 
between HER2 expression, which is routinely performed in gastric 
cancers and F18 FDG PET/CT SUVmax values. Considering that 
our results may be affected by the lower number of HER2 positive 
patients, we now continue the study prospectively by increasing 
the number of cases. 
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Bone and Joint en Route
S. Annunziata; 
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OP-323
Characterization of joint associated 68Gallium-FAPI Uptake 
in 430 osteoarthritis lesions in 163 patients
M. Roehrich, A. van Genabith, J. Hoppner, P. Kvacskay, F. Giesel, H. 
Lorenz, U. Haberkorn, W. Merkt;  
Unversity hospital Heidelberg, Heidelberg, GERMANY.

Aim/Introduction: Osteoarthritis (OA) is a frequent degenerative 
joint disease characterized by cartilage destruction, subchondral 
bone thickening, osteophytes and synovial inflammation. Synovial 
activated fibroblasts (AF) expressing fibroblast activation protein 
(FAP) are crucial for the progression of OA. Positron emission 
tomography (PET) with 68Gallium (68Ga) - labelled FAP-specific (FAPI) 
tracers allows the visualization of AFs and 68Ga-FAPI-PET/CT is a 
promising imaging modalitiy for the assessment of OA. Here, we 
retrospectively analyzed the 68Ga-FAPI-PET/CT imaging properties 
of 430 OA lesions in 163 patients. Materials and Methods: 68Ga-
FAPI-PET-Scans were acquired 15 (57 patients) and 60 (all patients) 
minutes after injection 68Ga-FAPI-46 (191 patients) or 68Ga-FAPI-74 
(118 patients). PET Scans were visually analyzed for increased tracer 
uptake in OA-typical joints. 68Ga-FAPI-positive and contralateral 
joints were contured manually. Uptake was quantified by SUVmax 
and SUVmean. 68Ga-FAPI-PET-parameters were correlated with CT-
based radiological OA scoring. Results: From 04/2018 to 08/2021, 
309 patients have undergone 68Ga-FAPI-PET/CT for oncological 
staging in the University hospital Heidelberg. 163/309 (53%) 
patients showed increased uptake in OA-typical joints. Lesions 
had average SUVmax/mean values of 3,38/1,99. Average target 
to background ratios were 2,22/1,64 (SUVmax/mean) relative to 
blood and 2,82/2,62 relative to liver tissue. Comparing imaging 
after 15 and 60 minutes, stable SUVmax values and slightly 
decreasing (-14%) SUVmean values over time were observed. We 
found a moderately, but statistically significant positive correlation 
between radiological AO scores and SUVmax (r=0,25) / SUVmean 
(r=0,30) values. Correlation analyses of right and left OA-typical 
joints showed a strong correlation of radiological AO scores of 
left and right counterpart joints, but no correlation of SUVmax 
and SUVmean values. Conclusion: 68Ga-FAPI-PET/CT allows 
pathophysiology-based imaging of OA lesions by detecting FAP-
positive AFs. 68Ga-FAPI-PET/CT imaging delivers complementary 
functional information to morphologic CT imaging as it reflects the 
AF portion in OA lesions. The missing sidewise correlation of FAPI-
Uptake - in contrast to the radiological OA-scoring - suggests that 
68Ga-FAPI-PET may reflect rather OA activity than the OA status of 
joints. Further studies are necessary to evaluate the clinical value of 
68Ga-FAPI-PET/CT for OA and other joint diseases.

OP-324
Role of 68Ga-Pentixafor PET/CT For In Vivo Imaging Of 
CXCR4 Receptor Expression In Bone And Soft Tissue 
Sarcoma
B. Singh, S. R. Jena, V. Bachhal, H. Singh, A. Watts, S. K. Arora, B. D. 
Radotra;  
PGIMER, Chandigarh, INDIA.

Aim/Introduction: In vivo CXCR4 receptor imaging using 68Ga-
Pentixafor PET/CT has shown potential in various solid and 
haematological malignancies. The present study aims to evaluate 
potential utility of 68Ga-Pentixafor PET/CT in bone and soft tissue 
sarcoma. Materials and Methods: Ten patients (7M: 3F; mean age 
24±14.2 years) with histopathological proven sarcoma of bone 

or soft tissue were recruited prospectively. 68Ga-Pentixafor PET/
CT imaging was performed in all the patients after injecting 2.0 
mCi (2±1.2) dose, followed by whole-body PET/low dose non-
contrast CT scan after 60 minutes. The reconstructed PET/CT 
data was analysed visually and semi-quantitatively. Standardized 
uptake values (SUV) of primary tumour and tumour to background 
ratios (TBR) were calculated. Histopathological and immuno-
histochemistry (IHC) tissue analysis was done after surgery. IHC was 
done by automated staining method using anti-CXCR4 primary 
antibody by two experienced pathologists and IHC scoring for 
CXCR-4 expression was evaluated. Correlation between SUV and IHC 
score was tested. Results: 7/10 patients (70%) had osteosarcoma, 
1 each had chondrosarcoma, spindle cell sarcoma and synovial 
sarcoma. Increased 68Ga-Pentixafor uptake was noted in all primary 
tumours (10)% cases). The mean SUVmax value was found to be 
4.9±1.0. Seven patients had SUVmax of >4.5, whereas 3 had value 
ranging from 4.0-4.5. The mean TBR were 2.0±0.6 (using blood pool 
background) and 1.4±0.3 (using liver background), respectively. 
Tumour positivity (nuclear-5 or cytoplasmic-4 or both-1) for CXCR4 
receptors was seen in all the patients. Seven (70%) patients showed 
CXCR4 receptor score of 9, two patients showed CXCR4 receptor 
score of 6 and one had a score of 1. The IHC findings correlated 
with the SUVmax values demonstrating that the tracer uptake was 
specific and varied with the degree of CXCR4 receptors’ expression. 
Conclusion: 68Ga-Pentixafor PET/CT can be used for in vivo 
imaging of CXCR4 overexpression in bone and soft tissue sarcomas, 
and tracer uptake correlates with anti-CXCR4 IHC analysis. It can 
pave the way for the development of targeted radiotherapeutics to 
treat aggressive sarcomas with limited treatment options available 

OP-325
Dynamic 18F-Sodium Fluoride (18F-NaF) PET/CT analysis: 
a comparison between oral and intravenous 18F-NaF 
administration in the assessment of breast and prostate 
cancer patients
N. H. Rocha, H. Sado, C. A. Buchpiguel, P. S. Duarte, M. T. Sapienza;  
Universidade de São Paulo, São Paulo, BRAZIL.

Aim/Introduction: Clinical reports and animal studies revealed 
that oral administration of positron emission tomography (PET) 
radiotracer may be a feasible alternative to an intravenous 
injection. The purpose of this study is to compare the differences 
in kinetic and uptake profiles of normal tissues and suspicious bone 
metastasis in dynamic PET/computed tomography (CT) between 
oral and intravenous 18F-sodium fluoride (18F-NaF) administration 
in breast and prostate cancer patients. Materials and Methods: 
Seven volunteers underwent separate days of dynamic PET-CT 
imaging after oral (VO) and intravenous (IV) administration of 
18F-NaF, totalizing 14 studies performed. Except for the route of 
administration and fasted in oral administration, identical imaging 
protocols were used for oral and IV studies. Immediately after 
radiotracer administration, dynamic PET was performed for 60 
min in list mode. Regions of interest (ROIs) were drawn on the 
blood pool, liver, bone, and suspicious bone metastasis (if the 
lesion is present in the study). Standardised uptake values mean 
(SUVmean) were calculated in each ROI during each frame, and 
maximum (SUVmax) were calculated in suspicious bone metastasis. 
Results were compared using the time-activity curves (TACs) of 
ROIs. Additionally, the VO study also delimited the entire stomach 
volume, considering that the progressive reduction of counts 
in this volume results in absorption of the radiopharmaceutical 
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plus gastric emptying. Results: Five patients had bone lesions 
suspected of metastases, with one lesion per patient being 
analysed (n=5 lesions). The excellent ratio in normal bone and 
the lesion is demonstrated, with this high uptake in the lesion in 
the first minutes in VO and IV studies. Analysing the activity versus 
time curves in the VO study, it is observed that the uptake of the 
radiopharmaceutical by the lesion and by the bone presents a 
curve with an ascending slope, not reaching the plateau, which 
is also observed in the intravenous acquisition. In addition, there 
is a reduction in the uptake in the whole skeleton in one patient 
due to the marked gastric retention of the radiopharmaceutical. 
Conclusion: This pilot study suggests that dynamic 18F-NaF PET/CT 
uptake into lesions after oral administration was high in the first few 
minutes and comparable to intravenous administration. Fluoride is 
a highly absorbable PET probe in the GI tract, although patients with 
delayed gastric emptying may have a reduction in overall uptake. 

OP-326
Prediction of bone marrow involvement in follicular 
lymphoma based on 18F-FDG healthy organs uptake
D. Morland1,2,3, E. Triumbari2, E. Durot4, F. Godard5, S. Annunziata2, 
D. Papathanassiou1,3,6;  
1Nuclear Medicine Department, Institut Godinot, Reims, FRANCE, 
2TracerGLab, Fondazione Policlinico Universitario A. Gemelli, 
Rome, ITALY, 3CReSTIC EA 3804, Université de Reims Champagne-
Ardenne, Reims, FRANCE, 4Hematology Department, CHU Reims, 
Reims, FRANCE, 5Nuclear Medicine Department, centre Georges-
François Leclerc, Dijon, FRANCE, 6Laboratoire de Biophysique, 
Université de Reims Champagne-Ardenne, Reims, FRANCE.

Aim/Introduction: The reported performance of FDG PET for the 
detection of bone marrow involvement in follicular lymphoma 
varies widely among studies, with sensitivity ranging from 30 to 
70% [1]. Some evidence suggests that healthy organs uptake, such 
as liver or cerebellum are negatively correlated with total metabolic 
tumor volume [2,3]. Thus, we hypothesized that a decreased 
uptake in healthy organs could be indicative of a more extensive 
dissemination of the disease, including bone marrow involvement. 
Materials and Methods: we extracted from a retrospective database 
of high tumor burden follicular lymphomas the patients for whom 
an osteomedullary biopsy had been performed. SUVmean of the 
liver and SUVmax of the cerebellum were measured. SUV distribution 
according to bone marrow involvement was measured and 
compared using z-scores. Optimal SUV thresholds were calculated 
from receiver operating characteristic curves to derive sensitivity 
and specificity. Results: 26 patients with high tumor burden follicular 
lymphomas were retrospectively extracted. Among them 14/26 had 
bone marrow involvement. Hepatic SUVmean was significantly lower 
in the group with bone marrow involvement (1.81 vs 2.14, p=0.02), 
the difference was not significant for cerebellar SUVmax (4.73 vs 
5.27, p=0.30). Using an optimal threshold of 1.91, hepatic SUVmean 
predicted bone marrow involvement with a sensitivity of 71.4% and 
a specificity of 75%. Conclusion: The analysis of healthy organ uptake 
gives interesting perspectives for the detection of bone marrow 
involvement in follicular lymphoma, further large-scale studies will 
be needed to confirm this hypothesis. References: [1] Nakajima R, 
Moskowitz AJ, Michaud L, et al. Baseline FDG-PET/CT detects bone 
marrow involvement in follicular lymphoma and provides relevant 
prognostic information. Blood Adv. 2020;4:1812-1823. [2] Godard 
F, Durot E, Durot C, et al. Cerebellum/liver index in pretherapeutic 
18F-FDG PET/CT as a predictive marker of progression-free survival 
in follicular lymphoma treated by immunochemotherapy and 

rituximab maintenance. Medicine (Baltimore). 2022;101:e28791. [3] 
Morland D, Zizi G, Godard F, et al. 18F-FDG cerebellum/liver index as 
a prognostic factor for progression-free survival in diffuse large B-cell 
lymphoma. Ann Nucl Med. 2021;35:785-793.

OP-327
Digital pathology-guided tissue characterization with 
multimodality imaging for response monitoring in 
sarcomas
G. Kalisvaart, A. Broersen, J. V. Bovée, R. P. van den Ende, K. van 
Langevelde, A. Navas, H. Gelderblom, S. A. Krol, J. A. van der Hage, 
M. A. van de Sande, J. Dijkstra, L. de Geus-Oei, J. L. Bloem, W. 
Grootjans;  
Leiden University Medical Center, Leiden, NETHERLANDS.

Aim/Introduction: The use of multimodality imaging has been 
proposed to personalize treatment for sarcoma patients. However, 
the exact link between imaging and tumour biology remains elusive, 
making response monitoring challenging. In this work, we propose 
a method for postoperative registration of digitized pathology 
images with preoperative imaging. Different models are trained 
and validated for the purpose of tissue characterization. Materials 
and Methods: The largest tumour cross sections were selected on 
preoperative imaging in a rhabdomyosarcoma, an osteosarcoma 
and a liposarcoma after neoadjuvant therapy. Postoperative 
processing was performed by fixating the tumours in 3D-printed 
tumour moulds with a slot to slice the tumour at the predefined 
cross section. Histology slides (H&E) were digitized and annotated 
for viable tumour cells, and different types of responsive tumour 
tissue. Slides were scaled, stitched and subsequently co-registered 
to preoperative [18F]FDG-PET, CT, T1-, T2-, dynamic contrast 
enhanced- (DCE), and diffusion weighted- (DW) MR images on a 
voxel level. Dimensionality reduction and clustering were performed 
using t-distributed stochastic neighbour embedding (t-SNE) to 
visualize the relation between imaging intensities and histological 
ground-truth. Furthermore, cross-validation with recursive feature 
elimination and logistic regression was used to select a model for 3D 
tissue characterization in the entire tumour. Results: The developed 
pipeline showed good registration accuracy of MR images with 
digitized pathology (DICE coefficient ranged 0.93-0.96). Regions with 
viable tumour cells were found in all three sarcomas. Furthermore, 
tumour cell maturation was annotated in the rhabdomyosarcoma, 
reactive changes and neoplastic woven bone in the osteosarcoma, 
and reactive hyalinisation and necrosis in the liposarcoma. With 
t-SNE several clusters of different tissue types could be identified, 
showing the value of combined information from different imaging 
modalities. In predictive modelling, cross-validated mean accuracies 
and AUCs for different tissue types ranged 0.69-0.81 and 0.77-0.88, 
respectively. In decreasing magnitudes, [18F]FDG-PET, DW-MR and T1 
post contrast MR images added value to classification of maturation 
in the rhabdomyosarcoma. In the osteosarcoma, DCE-MR, followed 
by CT images, were most valuable for identifying reactive changes. 
Optimal classification of necrosis in the liposarcoma was achieved 
with post contrast MR images only, while DW-MR imaging was most 
informative for classification of hyalinisation versus viable tumour 
regions. Conclusion: The proposed co-registration pipeline provides 
extensive insight in the relation between imaging characteristics and 
histopathology of viable tumour and therapy-induced changes. This 
phenotyping will further our understanding of imaging parameters 
that reflect the interaction between therapies and neoplasms, 
thereby supporting personalized patient care. 
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OP-328
Dual time point [18F]FDG PET/CT for differentiating 
benign from malignant musculoskeletal tumors
P. D’Abadie, O. Gheysens, R. Lhommel, A. De Roo, T. Schubert;  
Cliniques universitaires Saint Luc, Brussels, BELGIUM.

Aim/Introduction: [18F]FDG-PET/CT is increasingly used for the 
diagnostic work-up and staging of musculoskeletal tumors. 
One of the major advantages is guiding the biopsy towards the 
most metabolically active region, especially in heterogeneous 
lesions. However, one controversial area remains the utility of 
[18F]FDG-PET/CT to differentiate malignant from benign tumors 
(particularly low grade malignant versus benign tumors) and to 
grade musculoskeletal malignant tumors. The aim of this study is to 
determine whether dual time point [18F]FDG-PET/CT imaging could 
improve the diagnostic accuracy and grading of musculoskeletal 
tumors. Materials and Methods: This prospective single center trial 
enrolled consecutive patients with undetermined musculoskeletal 
tumors detected by CT or MRI. All patients underwent whole body 
PET/CT imaging at 1h after [18F]FDG injection (t1) while delayed 
imaging at 3h post-injection was performed centered on the lesion 
(t2). Semi-quantitative analysis was performed using maximum 
standardized uptake value (SUVmax) obtained from early and 
delayed images (SUVmax t1 and SUVmax t2 respectively). The delta 
SUVmax of the primary lesion was calculated as percentage using 
the equation ((t2-t1)/t1) x 100. Histopathology of biopsy or surgical 
resection served as diagnostic reference. Metabolic parameters 
(SUV max and delta SUV max) were compared between benign and 
malignant lesion and their diagnostic performance was measured 
using the area under ROC curve. Results: As of today (april 2022), 44 
patients were included and the final diagnosis showed 21 benign 
and 23 malignant tumors (91% sarcomas). There is a statistically 
significant higher mean SUVmax in malignant lesions compared to 
benign lesions (11.7 +/- 10.0 vs 4.2 +/- 3.8, p = 0.0035) however a 
considerable overlap exists. Using SUV max, the AUC was 0.75 (CI 
95%: 0.61-0.89) and a cut-off value for SUV max > 4.5 resulted in 
a sensitivity of 65% (CI 95%: 42.7-83.6%) and a specificity of 71% 
(CI 95%: 47.8-88.7%) to differentiate both groups. Delta SUVmax 
was significantly different between malignant and benign lesions 
(+23.1 +/- 21.0 vs -2.1 +/- 19.7, p <0.0001). Using delta SUVmax, AUC 
was 0.85 (CI 95%: 0.72-0.98) with a cut-off value > 20.9% yielding 
a sensitivity of 83% (CI 95%: 61.2-95.1%) and a specificity of 95% 
(CI 95%: 76.2%-99.9%). Conclusion: While the correlation between 
metabolic parameters and tumor grading is still ongoing in this 
prospective study, our intermediate results demonstrate that dual 
time point [18F]FDG PET/CT identifies malignant tumors with high 
accuracy and could be very useful for the workup of musculoskeletal 
tumors. 

OP-329
Dual high-speed whole-body SPECT-CT recordings of the 
blood pool and delayed phases of bone scintigraphy in 
patients with known or suspected chronic inflammatory 
arthritis (CIA)
A. Bahloul, F. Rajadhas, D. Loeuille, I. Chary-Valckenaere, P. Marie, 
L. Imbert;  
CHU de Nancy, Vandoeuvre Les Nancy, FRANCE.

Aim/Introduction: The dual recording of the blood pool and 
delayed phases of bone scintigraphy, which is mandatory for 
diagnosing arthritis, may not be applied on a whole-body scale 
with conventional gamma-cameras. Fortunately, a new high-
sensitivity 3600 CZT digital SPECT/CT64 camera enables high-

speed whole-body SPECT recordings in only 9 and 18 minutes 
for, respectively, the blood pool and delayed phases of bone 
scintigraphy. This study aimed to assess the results provided 
by this high-speed dual whole-body recording in patients with 
polyarthralgia suspected of CIA. Materials and Methods: We 
included patients experiencing polyarthralgia suggestive of CIA and 
who underwent the aforementioned whole-body dual recording 
protocol between November 2021 and April 2022. The blood pool 
SPECT recording of 9 min was started 5 minutes after the injection 
of 550 to 650 MBq of 99mTc-HDP, and the delayed recording of 
18 min was started almost 3 hours later. A very low-dose whole-
body CT (≤ 1mSv) was co-recorded at both phases for attenuation 
correction and SUV measurements. The overall skeleton was 
segmented into 27 joint areas for visual and quantitative analyses. 
Results: Twenty-four patients were included: mean age 50±13 
years (range 23 -79), 17 women, and 10 with known rheumatoid 
arthritis or spondyloarthritis. By visual analysis of the 648 joint 
areas considered, 533 (82.3%) were normal at both blood pool and 
delayed phases (B-D- group), 59 (9.1%) had an increased uptake at 
only the delayed phase (B-D+), none (0%) had an increased uptake 
at only the blood-pool phase (B+D-), and 56 (8.6%) exhibited an 
increased uptake at both phases (B+D+). In the B-D- group, mean 
SUVmax were 1.89±0.91 and 3.26±2.02 for the blood-pool and 
delayed phase, respectively. These values were significantly higher 
in the B-D+ group: 2.45±0.77 and 6.75±2.47 (all p<0.001 for B-D+ 
vs. B-D-), and further higher in the B+D+ group: 4.35±1.30 and 
8.86±4.96 (all p<0.001 for B+D+ vs. B-D+). Finally, targeted imaging 
provided by other techniques (MRI, CT, echography) led to the 
diagnosis of inflammatory arthritis in 14 patients and a total of 31 
joint areas of which 25 (81%) were in the B+D+ group. Conclusion: 
The comprehensive visual and quantitative analyses of the skeleton 
provided by this high-sensitivity CZT-camera gives coherent results 
in polyarthralgia patients with: (i) the detection of most arthritis 
identified by targeted imaging techniques and (ii) signs of higher 
bone remodelling activity in areas of detected arthritis (i.e., higher 
SUV at delayed phase). 

OP-330
Bone SPECT/CT for assessing persistent or recurrent pain 
post spondylodesis: a retrospective study and pattern 
analysis
J. Mertens1,2, B. Van Den Bossche1,2, D. Berwouts1,2, J. Bleyen3, A. 
Harth4, T. Matton5, T. Van den Wyngaert6,7, B. Lambert1,2,8;  
1Department of Nuclear Medicine, AZ Maria Middelares, Ghent, 
BELGIUM, 2Department of Nuclear Medicine, AZ Jan Palfijn, 
Ghent, BELGIUM, 3Department of Neurosurgery, AZ Maria 
Middelares, Ghent, BELGIUM, 4Department of Orthopaedic 
Surgery and Traumatology, AZ Jan Palfijn, Ghent, BELGIUM, 
5Department of Radiology, AZ Maria Middelares, Ghent, 
BELGIUM, 6Department of Nuclear Medicine, Antwerp University 
Hospital, Edegem, BELGIUM, 7Faculty of Medicine and Health 
Sciences, University of Antwerp, Wilrijk, BELGIUM, 8Department 
of Diagnostic Sciences, Ghent University, Ghent, BELGIUM.

Aim/Introduction: We investigated the role of bone scintigraphy 
in the post-operative spine. We documented the impact of SPECT/
CT on the clinical management of patients with persistent or 
recurrent pain. Secondly, we explored the clinical significance of 
various SPECT/CT patterns observed at the fusion level. Materials 
and Methods: We designed a retrospective study to investigate the 
impact of bone SPECT/CT performed 6m-2y post-spondylodesis. 
Structured reporting was done with assessment of axial and 
non-axial pain generators. When addressing the potential axial 
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pain generators, we separately comment on the fusion level and 
the adjacent levels. In case of absent fusion, the non-union is 
subclassified with versus without features suggestive of instability. 
Instability scoring is done by reviewing the bone remodeling at 
screw and facet joint level. In a first dataset we scored patients 
who were all operated by the same neurosurgeon. We confronted 
our SPECT/CT findings with the final clinical diagnosis, established 
by the neurosurgeon. A second retrospective analysis of patients 
referred by a single orthopedic surgeon, was performed to validate 
our conclusions from the first dataset. In a subsequent analysis we 
explored the spontaneous evolution of the various patterns (non-
union with and without instability features) observed on SPECT/
CT. Results: A total of 77 SPECT/CT-scans were included in the first 
dataset. SPECT/CT did not yield any positive finding in 9, of which 
4 also remained clinically without diagnosis. At the fusion levels 
SPECT/CT showed a sensitivity of 98% and a specificity of 73%. For 
pain generators identified outside the fusion level, sensitivity and 
specificity of SPECT/CT were 97% and 94%. The positive SPECT/CT 
findings impacted the clinical management in 55/77 cases. SPECT/
CT-scan guided the treatment strategy at least partially in 80% of 
patients. In the second dataset, 35 patients were analyzed. In 30/35 
patients (86%) the SPECT/CT report clearly impacted the clinical 
management. In a subsequent analysis we explored whether 
the observed patterns of non-union were persistent over time in 
patients who were managed conservatively. We observed a trend 
towards persistence of non-union in the patients presenting with 
features of instability. We did not detect a trend towards instability 
features in patients who were initially categorized as a cold non-
union without instability features. Conclusion: A systematic 
reanalysis of bone SPECT/CT studies in a homogeneous group of 
patients after spinal fusion surgery showed a good accuracy for 
identifying the main pain generator. SPECT/CT affected clinical 
management in at least 80% of patients. 

708

Monday, October 17, 2022, 08:00 - 09:30

Hall 212

Joint Symposium 3 - Thyroid Committee / ETA: 
A Nuclear Medicine Update on Diagnosis and 
Treatment of Medullary Thyroid Carcinoma 
(MTC)

OP-331
Update on Systemic Treatment of MTC
R. Elisei;  
Endocrine Unit, Department of Clinical and Experimental 
Medicine, University of Pisa, Pisa, ITALY.

OP-332
State of the Art Nuclear Medicine Imaging of MTC
M. Luster; 
Department of Nuclear Medicine, University 
Hospital Marburg, Marburg, GERMANY.

OP-333
Radioligand Therapy in MTC
G. Nicolas;  
Division of Nuclear Medicine, University 
Hospital Basel, Basel, SWITZERLAND.
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OP-335
Absolute quantification of thyroid uptake and volume 
using SPECT-CT in pre and post low dose iodine-131 
therapy in patients with Grave’s disease
K. Kaur, M. Kaur, B. Mittal;  
Post graduate institute of medical education 
and research, Chandigarh, INDIA.

Aim/Introduction: Quantification of thyroid uptake and volume 
are important parameters to measure the response to iodine-
131therapy in patients with Grave’s disease (GD). SPECT CT 
quantification is possible due to the availability of correction 
algorithms for attenuation, scatter, CDR, partial volume, motion etc.
SPECT CT can be calibrated to convert the counts into activity and 
further to SUV and is ideal for 3-D volume quantification. Aim of the 
study was to quantify thyroid uptake and volume in pre and post low 
dose iodine-131 therapy in GD patients using SPECT CT Materials 
and Methods: A total of 35 patients (25 F:10 M, mean age 35±5 
years and range 26-63 years) diagnosed with GD were included in 
this prospective study.Pre/post therapy quantitative SPECT CT and 
planar scan was acquired in all the patients. All patients received 
low dose iodine-131 therapy (range 8-15 mci) and scans acquired 
at 6-8 weeks post therapy. The acquired data was reconstructed 
and analysed using QMetrix software. Comparison was done 
between pre and post therapy quantitative parameters. Thyroid 
uptake values obtained by planar imaging and quantitative SPECT-
CT was also compared. Thyroid volume obtained by ultrasound 
and by volumetric SPECT-CT was also compared to establish some 
similarity. Paired t-test was applied to see the difference in value 
of the quantitative parameters (level of significance P = 0.05 and 
degree of freedom 27). Levene’s Test for Equality of Variances was 
applied to compare thyroid volume obtained by volumetric SPECT-
CT and usg. Results: There was statistically significant difference in 
pre/post therapy uptake and SPECT-CT Volume (p value<0.001for 
both). Pearson’s coefficient of correlation between pretherapy 
uptake and Volume and correlation between posttherapy uptake 
and Volume was statistically significant (p value<0.001).Volume of 
thyroid given by SPECT-CT and usg was compared for 7 patients. 
Levene’s Test for Equality of Variances showed that volume were 
unequal (F = 12.468, p = 0.004). The SUVmax and SUVmean positively 
correlated with FT3 and FT4 levels.The cut off values of SUVmax 
and SUVmean for GD were 285.318 and 98.12 resp.based on ROC 
analysis with satisfactory sensitivity and specificity Conclusion: 
SPECT-CT can give absolute quantification of thyroid uptake which 
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is reproducible as compared to planar imaging which is subjective. 
It can also reveal any incidental thyroid nodule which might have 
been masked in planar imaging. SUV derived from thyroid SPECT/
CT using QMetrix were useful for the response evaluation of GD, 
with very high sensitivity and specificity 

OP-336
Assessment of Pretreatment Diffusion Parameters in Low-
and Intermediate-Risk Prostate Cancer Patients Treated 
with Stereotactic Ablative Radiotherapy
A. Kedves1,2,3, K. Kisiván1, C. Glavak1, A. Lorincz3,4, A. Kovacs2,5,6, F. 
Lakosi1,2,5;  
1“Moritz Kaposi” Teaching Hospital, Dr. József Baka Diagnostic, 
Radiation Oncology, Research and Teaching Center, Kaposvar, 
HUNGARY, 2Doctoral School of Health Sciences, University of Pecs, 
Pecs, HUNGARY, 3Institute of Information and Electrical Technology, 
Faculty of Engineering and Information Technology, University 
of Pecs, Pecs, HUNGARY, 4Institute for Translational Medicine, 
Medical School, University of Pécs, Pecs, HUNGARY, 5Department 
of Medical Imaging, Faculty of Health Sciences, University of 
Pécs, Pecs, HUNGARY, 6Department of Oncoradiology, Faculty 
of Medicine, University of Debrecen, Debrecen, HUNGARY.

Aim/Introduction: The study aimed to evaluate the predictive 
value of the pretreatment PET/MR based diffusion parameters of 
low-and intermediate-risk prostate cancer (PC) patients treated 
with linear accelerator-based stereotactic ablative radiotherapy 
(ProSABR). Materials and Methods: Retrospective evaluation was 
performed using pretreatment multiparametric MR image datasets 
of 40 PC patients between 2017 and 2021. MR based mean- and 
minimum apparent diffusion coefficients (ADCmean, ADCmin) 
were calculated for the intraprostatic dominant lesion where it was 
visible. Therapeutic response was assessed using prostate-specific 
antigen (PSA) levels. Two patient subgroups were created, divided 
by the median of the last PSA measurements. For statistical analysis, 
Spearman’s correlation and Wilcoxon’s signed-rank test were used, 
with a significance level of p ≤ 0.05. Results: No biochemical relapse 
was detected after a median follow-up of twenty-three months 
(range: 3-50), with a median PSA of 0.01 ng / ml (range: 0.006-2.8) 
at the time of the last examination. PSA nadir has not yet been 
achieved in 45% of patients. There were no significant correlations 
between time-to-nadir and ADCmean, ADCmin (r = -0.3165, p = 
0.0600 and r = -0.3149, p = 0.0613, respectively). Although, moderate 
negative correlations were found between ADCmean, ADCmin and 
PSA nadir values (r = -0.5678, p < 00001, r = -0.5633, p < 0.0001). 
Furthermore, significant differences were observed between the 
pretreatment ADCmean, ADCmin parameters, and the subgroup 
averages of patients with low and high PSA nadir measurements 
(p = 0.0022, p = 0.0021, respectively). Conclusion: Our preliminary 
findings suggest that pretreatment MR ADCmean and ADCmin 
data may predict therapeutic response. A higher number of cases 
and longer follow-ups are warranted. References: Palma DA, 
Olson R, Harrow S, et al. Stereotactic Ablative Radiotherapy for the 
Comprehensive Treatment of Oligometastatic Cancers: Long-Term 
Results of the SABR-COMET Phase II Randomized Trial. J Clin Oncol. 
2020;38(25):2830-2838. doi:10.1200/JCO.20.00818 Bajgiran AM, 
Mirak SA, Sung K, Sisk AE, Reiter RE, Raman SS. Apparent Diffusion 
Coefficient (ADC) Ratio Versus Conventional ADC for Detecting 
Clinically Significant Prostate Cancer With 3-T MRI. AJR Am J 
Roentgenol. 2019;213(3):W134-W142. doi:10.2214/AJR.19.21365 
Wang K, Mavroidis P, Royce TJ, et al. Prostate Stereotactic Body 

Radiation Therapy: An Overview of Toxicity and Dose Response. 
Int J Radiat Oncol Biol Phys. 2021;110(1):237-248. doi:10.1016/j.
ijrobp.2020.09.054Jackson WC, Silva J, Hartman HE, et al. Stereotactic 
Body Radiation Therapy for Localized Prostate Cancer: A Systematic 
Review and Meta-Analysis of Over 6,000 Patients Treated On 
Prospective Studies. Int J Radiat Oncol Biol Phys. 2019;104(4):778-
789. doi:10.1016/j.ijrobp.2019.03.051

OP-337
A Tale of Serendipity from Misadministration
M. Vyas1,2, A. M. Henderson, A.Rowlings, J. Fagan, R. Joseph;  
1Unitec Institute of Technology, Auckland, NEW ZEALAND, 
2Mercy Radiology, Auckland, NEW ZEALAND.

Aim/Introduction: Metastatic castrate resistant prostate cancer 
(mCRPC) is metastatic disease of the prostate which continues 
to progress despite systemic treatment. Progression is continued 
increase in PSA level or new metastases. Prostate specific membrane 
antigen (PSMA) is expressed abundantly in mCRPC cells. Ga68-
PSMA PET/CT scanning is the most accurate imaging techniques 
in diagnosis and management of mCRPC due to high specificity 
and sensitivity for detecting disease. Quality practice is essential 
in Nuclear Medicine. A misadministration resulted in interesting 
observations of tracer uptake with Ga68-DOTATATE in mCRPC. 
Somatostatin-receptor-subtype-2 (SSR2) expression is linked with 
recurrence of prostate cancer. Ga68-DOTA-DPhe1,Tyr3-ocreaotate 
(Ga68-DOTATATE) acts as an SSR2 analog for imaging purposes. 
Materials and Methods: Two patients were referred for a Ga68-PSMA 
scan for restaging. Misadministration occurred due to human error 
during radiopharmaceutical preparation. The misadministration 
was dealt with according to practice and Radiologic Council 
guidelines. The patients were counselled and rebooked two days 
later for Ga68-PSMA imaging. Results: Uptake of both tracers was 
increased at sites of metastatic disease. At several lesions, uptake 
of Ga68-DOTATATE was significantly greater than Ga68-PSMA. 
Uptake of SSTR2 ligands in mCRPC has been recognized for many 
years. Expression of SSR2 is seen in neuroendocrine-differentiation 
of mCRPC 8, but the receptor appears overexpressed in some 
mCRPC before neuroendocrine differentiation. The implications 
for diagnosis and therapy of mCRPC have not been fully explored. 
Conclusion: Knowledge of the causes and implications of tracer 
uptake in mCRPC is incomplete. Ga68-DOTATATE may be an 
alternative imaging radioligand for mCRPC with poor expression 
of PSMA. There may also be implications for 68Ga-DOTATATE as an 
alternative marker to 18FDG for “discordant disease” in assessment 
of patients for therapy or for treatment radioligands targeting SSTR2 
in patients unable to be treated with PSMA radioligands. 

OP-338
Using a novel long-axial field-of-view (LAFOV) PET/CT 
system for dual tracer scanning with [68Ga]Ga-PSMA-11 
and [18F]FDG PET/CT for PSMA-therapy assessment
R. Schepers, K. Zeimpekis, M. Viscione, A. Rominger, A. Afshar-
Oromieh, I. Alberts;  
Inselspital, Bern, SWITZERLAND.

Aim/Introduction: [68Ga]Ga-PSMA-11 PET/CT is performed 
prior to [177Lu]Lu-PSMA-617 therapy to assess patient suitability. 
Additional [18F]FDG PET/CT can identify hypermetabolic lesions 
with low PSMA-Expression which may respond less well to therapy. 
However, the implementation of additional FDG scanning has 
been hampered by the requirement to perform a second scan on a 
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separate day. The purpose of this abstract is to present a new dual-
tracer protocol made possible by the latest generation of long-axial 
field-of-view (LAFOV) scanners. Materials and Methods: Twenty 
men underwent dual-tracer scanning using a same day dual-tracer 
protocol. Patients first received a scan with [68Ga]Ga-PSMA-11 from 
vertex to mid-thigh at 1h p.i. with a scan time of 5 min in a single 
bed-position, a low dose CT for attenuation correction and with 
a target dose of 150-200 MBq. This was immediately followed by 
application of [18F]FDG with scanning after 1h using a scan time 
of 15 minutes in a single bed position and using a target dose of 
40 MBq with a co-registered low-dose attenuation CT. For patients 
with an eGFR > 45 ml/min/1.73m2 additional contrast enhanced CT 
was performed as per clinical routine. All men arrived in a fasting 
state prior to the examination. Results: The mean activity applied 
for the PSMA-scan was 184±25.6 MBq and 40±1.1 MBq for the FDG-
scan, with equivalent effective doses of 4.23±0.6 mSv and 0.76±0.0 
mSv, respectively. All patients tolerated both examinations well, 
which was completed within a total visit of 2.5 hours. Of 20 patients, 
three had additional lesions identifiable at the [18F]FDG PET/CT 
which were not visible on the [68Ga]Ga-PSMA-11, better helping 
the physicians to select patients for PSMA-therapy. Conclusion: 
The latest generation LAFOV PET/CT scanner is capable of offering 
a one-stop-shop approach for pre-Lu-177-PSMA therapy scanning 
with combined [68Ga]Ga-PSMA-11 and [18F]FDG PET/CT. The 
possibility for an additional low activity [18F]FDG PET/CT gives the 
opportunity to do two examinations within one appointment with 
minimal additional radiation burden and improving departmental 
efficiency. From all possible combinations of a PSMA- and FDG-
scan, we believe that our protocol provides the best possible 
compromise between patient comfort and diagnostic information 
necessary to assess eligibility for a 177Lu-PSMA-therapy. 

OP-339
Delayed [68Ga]Ga-PSMA-PET/CT Pelvic Acquisition With a 
Single CT Scan in High-Risk Prostate Cancer: Dosimetry 
and Acquisition Time Considerations of a Single Center 
Experience
M. Moscarino1, C. Sgro2, R. Mei2, A. Farolfi1, S. Civollani3, L. 
Romagnoli1, A. Zappacosta1, P. Castellucci1, S. Fanti1,2;  
1Nuclear Medicine, IRCCS, Azienda Ospedaliero-
Universitaria di Bologna, Bologna, ITALY, 2Nuclear Medicine, 
Alma Mater Studiorum University of Bologna, Bologna, 
ITALY, 3Department of Medical Physics, IRCCS, Azienda 
Ospedaliero-Universitaria di Bologna, Bologna, ITALY.

Aim/Introduction: The aim of this study was to optimize pelvic 
90’ delayed acquisition with [68]Ga-PSMA PET/CT using CT images 
acquired at 60’, in order to reduce time and adsorbed dose as 
compared to delayed acquisition with a second CT. Materials and 
Methods: High-risk prostate cancer patients have been enrolled 
and scanned with [68Ga]Ga-PSMA-PET/CT on a PET/CT GE Discovery 
MI (GE Healthcare, Little Chalfont, United States). Automatic dose 
modulation was applied with a tube voltage of 100 kV, 15 - 400 mA, 
noise Index 12, thickness 3.75, pitch 1,375 and collimation 40mm. 
Standard 8-bed acquisition was performed 60’ post-injection and 
after voiding, while pelvic delayed acquisition after 90’ and repeated 
voiding, with 3-beds acquisition. Before first scan, laser triangulation 
on iliac crests has been performed in order to mark the intersection 
on the skin of the patient and to collect the bed position. Before 
delayed acquisition, patient precise re-positioning has been 
performed. Delayed images acquisition has been reconstructed 

with previous standard CT images. Acquisition time were recorded. 
Adsorbed dose was calculated by using these parameters: • CTDIvol 
(Computed Tomography Dose Index) measured in mGy, represents 
an approximation to the average absorbed dose in dosimetric 
acrylic phantom from helical CT scan. • DLP (Dose Length Product) 
measured in mGy/cm, defined as total energy absorbed by a scan 
volume. DLP is calculated CTDIvol*L, where L represents the length 
of scan. Data were compared to a group of 10 patients with 60’ 
and 90’ PSMA-PET/CT acquisition according to standard protocol. 
Results: Overall 10 patients have been included, median aged 68-
year old. PSMA PET-CT was positive in 9 cases. We did not observe 
any change in number or detection rate between 60’ and 90’ images 
(11 lesions within the prostate gland, 2 lymph node metastasis), while 
PSMA uptake increased in 7/11 prostate lesions. Median CTDIvol and 
DLP values were 62% lower as compared to standard protocol (8.97 
mGy and 1016.49 mGy/cm vs. 23.29 mGy and 1556.69 mGy/cm, 
respectively). The mean time to re-scan the patients was 42’ versus 
60’, with a 30% of time reduction. Conclusion: The proposed 90’ 
pelvic delayed reduces the adsorbed dose to patient by avoiding a 
second CT acquisition, with comparable detection rate as compared 
to standard protocol. Moreover, this procedure significantly reduces 
the time for delayed acquisition, thus improving the patient’s 
management. 

OP-340
Serial 18F-PSMA-1007 PET/CT imaging: A comparative 
study with 68Ga-PSMA-11
P. Sharma, A. Watts, H. Singh;  
PGIMER Chandigarh, Chandigarh, INDIA.

Aim/Introduction: 68Ga-PSMA-11 PET/CT has shown to be a 
standard of care radiotracer in disease mapping in prostate 
cancer patients. Recently, 18F-labelled PSMA-1007 has emerged as 
promising alternative to 68Ga-PSMA-11 for disease evaluation in 
prostate cancer patient. Hence in the current study, we evaluated 
the biodistribution of both tracers at different time points. Materials 
and Methods: A total of 8 patients with histopathologically proven 
prostate cancer were included in the study. Out of these 8 patients, 
4 patients underwent 18F-PSMA-1007 PET/CT and 4 patients 
underwent 68Ga-PSMA-11 PET/CT at five different time points i.e. 0 
min, 30 min, 1 hrs, 2 hrs and 3 hrs post tracer injection. To quantify 
the biodistribution, SUV was computed by drawing ROIs of standard 
size for various organs. SUVmax values were measured by drawing 
ROIs on prostate cancer lesions at different time points. Target 
to background ratio (TBR) were also calculated by using gluteal 
muscle activity as background. Results: 18F-PSMA-1007 PET showed 
normal physiological tracer uptake with highest SUVmax values 
noted in the salivary glands, liver and spleen, these values increased 
over time on serial imaging. On the other hand, 68Ga-PSMA-11 PET 
showed higher tracer accumulation in the salivary glands & urinary 
bladder and the SUVmax increased over time on serial imaging. 
The average of SUVmean values of urinary bladder was found to 
be significantly lower on 18F-PSMA-1007 PET at all the time points 
i.e., 0 min,30min, 1hr, 2hr ,3hr (0.53, 2.32, 2.05, 1.21, 1.48) vs (0.28, 
5.65, 6.63, 9.95, 9.83) on 68Ga-PSMA-11 PET respectively. The TBR 
were also found to be significantly higher on 18F-PSMA-1007 PET 
at all the time points (4.70, 11.79, 17.62, 20.78, 22.12) vs (3.30, 6.76, 
9.45, 11.21, 9.68) on 68Ga-PSMA-11 PET respectively. The SUVmax 
Values of prostate cancer lesions were found to be highest at 1hr 
& 2hr for both 18F-PSMA-1007 & 68Ga-PSMA-11 PET. Conclusion: 
18F-PSMA-1007 looks like a promising alternative to 68Ga-PSMA-11 
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due to low urinary excretion, and high tumor to background 
ratios (highest at 2 & 3 hrs for 18F-PSMA-1007 and 1 & 2hr for 68Ga-
PSMA-11) that enhances sensitivity in detecting small lesions/nodes. 
18F-PSMA-1007 being a cyclotron produced tracer can be produced 
in large amounts and transported to multiple satellite centers that 
is added advantage over generator produced 68Ga-based PSMA 
tracers. Additionally, structural similarity of 18F-PSMA-1007 with 
PSMA-617 offers this to be an ideal diagnostic surrogate for patients 
undergoing 177Lu-PSMA therapy. 

OP-341
Use of Ga68-PSMA PET-CT in the Detection of Suspected 
Clear Cell Renal Cell Carcinoma: Initial Prospective Study
E. Chen1,2, T. H. Tan1,2, M. T. Chew2, T. Subramaniam1,2, S. C. Peh2;  
1Sunway Medical Centre, Petaling Jaya, MALAYSIA, 
2Sunway University, Petaling Jaya, MALAYSIA.

Aim/Introduction: Renal cell carcinoma is the most common solid 
kidney tumour, with clear cell renal cell carcinoma (ccRCC) being 
the most common subtype. ccRCC has a propensity for distant 
metastases at an early stage. Common sites for metastases include 
lungs, bones, brain, lymph nodes and adrenal glands. Increasing 
evidence have shown prostate-specific membrane antigen (PSMA) 
to be overexpressed in ccRCC due to its increased neovascularity.A 
prospective study was performed to assess the utility of Ga68-PSMA 
PET-CT in the detection and staging of suspected ccRCC. Preliminary 
data is presented here. Materials and Methods: Patients with solid 
renal mass >4cm (stage T1b and above) were recruited for Ga68-
PSMA PET-CT, prior to surgical resection. SUVmax were correlated 
with histopathological findings and PSMA staining. SUVmax from 
Ga68-PSMA were also compared with F18-FDG, where applicable. 
Results: In this interim report, 9 patients (age range 33 - 69; 
gender ratio 5M:4F) were recruited. High PSMA ligand uptake was 
demonstrated in all patients, with mean SUVmax 19.38 (SUVmax 
range 9.16 - 33.65; median 19.68). Post-surgically, all histopathology 
demonstrated ccRCC with positive PSMA staining (immune-
reactivity: moderate - strong; intensity: moderate - maximum). Out 
of 9 patients, 5 patients had additional F18-FDG PET-CT. 4 patients 
showed lower FDG uptake, with mean SUVmax 7.62 (SUVmax range 
3.4 - 17.64; median 5.59).Extensive metastases were demonstrated 
in 3 patients. All metastatic patients underwent both Ga68-PSMA 
and F18-FDG PET-CT. More metastatic lesions were detected by 
Ga68-PSMA compared to F18-FDG. Conclusion: High expression of 
PSMA is demonstrated in ccRCC. Ga68-PSMA PET-CT is a promising 
tool in detecting and staging suspected ccRCC compared to F18-
FDG PET-CT. 

OP-342
Practical Aspects of Intrathecal Radio immunotherapy in 
Pediatric Patients
V. Setterberg1, M. Møller Jørgensen2;  
1Rigshospitalet, København N, DENMARK, 
2Rigshospitalet, København Ø, DENMARK.

Aim/Introduction: Recently we have implemented intrathecal 
radio-immunotherapy for relapsed or refractory intradural 
neuroblastoma in children in a close collaboration between the 
teams of paediatric oncology and paediatric nuclear medicine 
at Rigshospitalet, Copenhagen. The treatment consists of two 
dosages of [131I]iodo-omburtamab, 4 weeks apart, with the patient 
being hospitalized up to 4 days each time. After each treatment 
a whole body-scan and a SPECT/CT of the head are performed. 

A cisternografi with [111In]In-DTPA is performed no more than 2 
weeks prior to treatment to assess that the Ommaya reservoir, 
cerebrospinal channel and brain are unblocked, and 1 week before 
treatment thyroid blocking is initiated. Materials and Methods: The 
[131I]iodo-omburtamab arrives on dry ice. We have 4 hours from the 
radiopharmaceutical is thawed until it expires. Two checklists must 
be acknowledged, including verification of the temperature during 
shipment on the thermo logger. We use a sterile procedure when 
preparing the dose of I131 of 1850 MBq +/- 10% and max 4ml in a 
laminar airflow bench. The syringe is placed in a tungsten shield 
and transported to the treatment room. Thermo-Luminiscence-
Dosimetry (TLD) dosimeters monitor the finger doses received 
by the technologist, supplemented on the first occations with an 
electronic device with time resolution. To prevent anaphylactic 
reactions of the pharmaceutical, different premeditation is given 
prior the injection. The patient is lying in bed and at the head 
side; the tungsten syringe shield is placed on a bedtable. The 
injection is performed by the nuclear medicine technologist in 
close collaboration with the pediatrician who inserts a butterfly-
needle with a 0.4 ml line, a sterile filter, and a three-way tap into the 
Ommaya reservoir. After the pediatrician has withdrawn approx. 1 
ml CSF to be used for flushing, and saturated the filter with human 
serum albumin to avoid local binding, the technologist manually 
injects approximately 0.5 ml every 30 seconds over 4 minutes to 
minimize anaphylactic reactions. Between injection increments, we 
step back from the patient to minimize radiation exposure. Results: 
TLD right index finger: 0.7 mSv Electronic: Right 1.0 mSv, left 1.5 mSv 
Conclusion: Manual injection is used to maintain full control over 
the process. If the child moves the head, the shielded syringe can 
be picked up to follow the movement. This is more difficult if using 
a pump and flushing is impossible. The measured finger doses are 
acceptable. Larger doses are received when preparing the I131, 
rather than injecting. 

OP-343
Impact of Voxel Size and Temporal Resolution on the 
15O-Water-PET Method for Calculating Left Ventricular 
Function
J. Sigfridsson1,2, J. Nordström1,3, H. Harms1, T. Kero1,2, T. Baron4, F. 
Flachskampf4, M. Lubberink1,5, J. Sörensen1,2;  
1Department of Surgical Sciences, Nuclear Medicine & PET, Uppsala 
University, Uppsala, SWEDEN, 2PET Centre and Nuclear Medicine, 
Uppsala University Hospital, Uppsala, SWEDEN, 3Centre for 
Research and Development, Uppsala/Gävleborg County, Gävle, 
SWEDEN, 4Department of Medical Sciences, Clinical Physiology 
and Cardiology, Uppsala University, Uppsala, SWEDEN, 5Medical 
Physics, Uppsala University Hospital, Uppsala, SWEDEN.

Aim/Introduction: Positron emission tomography (PET) with 
15O-water is the gold standard for quantitative assessment of 
myocardial blood flow (MBF) and is increasingly utilized in clinical 
practice. Calculation of left ventricular (LV) volumes (End-Diastolic 
Volume, EDV; End-Systolic Volume, ESV; Stroke Volume, SV) and 
ejection fraction (EF) is also possible with 15O-water-PET, using first-
pass blood pool images and electrocardiographic (ECG)-gating. 
However, previous publications evaluating this method have shown 
promising results but relied on data from non-digital PET scanners 
using only 8 bin gating, whereas at least 16 bins are recommended 
in guidelines. The aim of the present study was to investigate how 
increased matrix size and temporal image resolution affect the 
analysis and resulting values of LV-volumes and EF in ECG-gated 
15O-water-PET on a digital PET/CT-scanner, compared to Cardiac 
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Magnetic Resonance imaging (CMR). Materials and Methods: 
Eleven patients with moderate or severe mitral regurgitation who 
underwent same-day 15O-water-PET and CMR were retrospectively 
included. The 15O-water scans were conducted on a digital PET/CT 
system with 20 cm axial field of view (Discovery MI, GE Healthcare) 
and performed in resting state. The first-pass phase (0-50 s post-
injection) of each scan was reconstructed into three gated series 
with 8, 12 and 16 gating-bins. Each gating reconstruction was 
repeated with a 128x128 and 256x256 matrix, respectively, and 
a 50 cm transaxial field of view. All reconstructions utilized an 
ordered subsets expectation maximization (OSEM) algorithm with 
3 iterations and 16 subsets, time-of-flight, point spread function 
and a 5mm Gaussian post-filter. The gating-reconstructions were 
analyzed semi-automatically using in-house software. The results 
for LV volumes and EF from each analysis were extracted and 
compared to the CMR measures. Statistical analyses comprising 
of linear regression and Bland-Altman analysis were performed in 
Prism 9 (GraphPad Software Inc.). Results: LV volumes (EDV, ESV 
and SV) obtained using different PET reconstructions showed a 
strong (r 0.75-0.94), while LV EF a weak to moderate correlation (r 
0.45-0.65) with those calculated by CMR. Increasing the temporal 
resolution produced higher EF (p=0.01), mainly due to lowering of 
ESV (p=0.002). Using the reconstruction with highest resolution (16 
bin, 256x256 matrix), no systematic or proportional bias was found 
versus CMR. Conclusion: LV volumes and EF calculated from first-
pass 15O-water-PET are measurable with higher matrix size and 
temporal resolution. As expected, increased resolution resulted in 
higher LV EF values. 
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OP-344
FDG in Haematology
B.M. Fischer; 
Dept. of Clinical Physiology and Nuclear Medicine Rigshospitalet, 
University of Copenhagen, Copenhagen, DENMARK.

OP-345
FDG in Solid Tumours
M. Bauckneht; 
Ospedale San Martino, Nuclear Medicine, Genoa, ITALY.
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OP-346a
Introduction into FAPI
U. Haberkorn; 
University Hospital Heidelberg, Department of 
Nuclear Medicine, Heidelberg, GERMANY.

OP-347
Head-to-head comparison of new FAP binders designed 
to enhance tumor residence for Targeted Radionuclide 
Therapy
J. Millul1, L. Koepke2, R. H. Gaonkar1, K. Sparrer2, R. Mansi1, M. Fani1;  
1University Hospital Basel, Basel, SWITZERLAND, 
2Ulm University, Ulm, GERMANY.

Aim/Introduction: Recently, small molecules targeting Fibroblast 
Activation Protein (FAP) expressed on Cancer-Associated Fibroblasts 
have been used as PET tracers (e.g. FAPI-46), exploring this target in 
several tumor types. Their potential for therapy is harmed by the 
short retention in the tumor, leading to suboptimal tumor radiation 
doses. Peptidic macromolecules (e.g. FAP-2286) eventually mitigate 
this drawback. Within this project we aim: I) to tackle the drawback 
of small molecules by two chemical strategies: a) dimerization of the 
FAP-targeting moiety and b) introduction of an albumin-binder and 
II) to compare these approaches versus peptidic macromolecules. 
Based on FAPI-46, we developed its dimeric form FAPI-F1D, and 
an albumin-binder (Ibuprofen) conjugate, FAPI-Ibu. The two 
new ligands are tested vs FAPI-46 and FAP-2286. Materials and 
Methods: Human fibrosarcoma cell line HT-1080 was transduced 
with lentiviruses to generate FAP-positive and control cell lines 
(HT-1080.hFAP and HT-1080.wt, respectively). FAP expression 
on the cell surface was measured by flow cytometry. FAPI-46, 
FAPI-F1D, FAPI-Ibu, and FAP-2286 were synthesized according 
to literature and labeled with [177Lu]LuCl3. Their lipophilicity was 
determined by the distribution coefficient, and in vitro cellular 
uptake was assessed in both HT-1080.hFAP and HT-1080.wt cells. 
In vivo biodistribution at 4h p.i. was performed; later time-point 
biodistribution is ongoing. Results: HT-1080.hFAP presented a high 
expression of FAP on the cell surface contrary to HT-1080.wt in flow 
cytometry experiments. The peptide [177Lu]Lu-FAP-2286 was more 
hydrophilic than [177Lu]Lu-FAPI-46 (log D = -3.43±0.17 vs -2.99±0.04, 
respectively). Dimerization introduced lipophilic characteristics, 
while conjugation of Ibuprofen lead to the most lipophilic ligand 
among all (log D = -2.28±0.06 and -0.63±0.13 for [177Lu]Lu-FAPI-F1D 
and [177Lu]Lu-FAPI-46-Ibu, respectively). In vitro, all the radioligands 
showed high and specific cellular uptake. The small molecules were 
almost entirely internalized, ranging between 40% ([177Lu]Lu-FAPI-
46-Ibu) and 60% ([177Lu]Lu-FAPI-46) of the applied dose at 4h, with a 
negligible surface-bound fraction. Interestingly, [177Lu]Lu-FAP-2286 
displayed different cellular distribution, with low internalization 
(20%) but high surface binding (57%) at 4h. In vivo, biodistribution 
data at 4h p.i. showed comparable tumor uptake for all the ligands 
(8-10 %ID/g) with the execption of [177Lu]Lu-FAP-2286, which 
presented the lowest tumor uptake, but favorable tumor-to-
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background ratios. Conclusion: The new FAP ligands maintained 
high and selective FAP-targeting ability. Dimerization was not 
impacting the cellular uptake, while conjugation of an albumin-
binder reduced it. The impact of the different designs and of the 
cellular distribution is currently assessed in vivo in mice bearing HT-
1080.hFAP and HT-1080.wt and will be presented.

OP-348
First Results of FAPI-PET/MRI to Assess Response to 
Neoadjuvant Chemotherapy in Breast Cancer
P. Backhaus1,2,3, M. C. Burg4, I. Asmus1, M. Pixberg1, F. Büther1,2, H. 
Breyholz1, S. Weigel4, P. Stichling4, W. Heindel4, S. Bobe5, P. Barth5, J. 
Tio6, M. Schäfers1,2;  
1Department of Nuclear Medicine, University Hospital 
Münster, Münster, GERMANY, 2European Institute for 
Molecular Imaging, University of Münster, Münster, GERMANY, 
3Molecular Imaging and Therapy Service, Department 
of Radiology, Memorial Sloan Kettering Cancer Center, 
New York City, NY, UNITED STATES OF AMERICA, 4Clinic for 
Radiology, University Hospital Münster, Münster, GERMANY, 
5Gerhard-Domagk Institute for Pathology, University Hospital 
Münster, Münster, GERMANY, 6Department of Gynecology & 
Obstetrics, University Hospital Münster, Münster, GERMANY.

Aim/Introduction: Improving imaging based response assessment 
after neoadjuvant chemotherapy (NAC) in breast cancer could 
obviate the need for pathologic confirmation of complete response 
and consequently save a significant fraction of breast cancer patients 
from unnecessary surgery. Fibroblast activation protein inhibitor 
(FAPI) breast PET/MRI is a promising novel molecular readout of the 
tumor microenvironment with intense uptake in breast cancer at 
initial staging (1). We aimed to evaluate the diagnostic performance 
of follow-up FAPI breast PET/MRI in assessing response in local 
breast cancer and lymph node metastases after completion of 
NAC using the radiotracer (68Ga)-FAPI-46. Materials and Methods: 
In women that completed NAC for invasive breast cancer, follow-
up 68Ga-FAPI-46-PET/MRI were retrospectively analyzed. PET/MRI 
metrics were quantified with dedicated software and breast lesions 
and lymph nodes were visually assessed by three blinded readers 
for PET/MRI and MRI, respectively. Ground truth was pathologic 
complete response (pCR) or no pCR. Diagnostic performance to 
detect remnant cancer was calculated for tracer uptake metrics and 
readers’ visual assessment of PET/MRI and MRI alone. Results: 13 
women (mean age 47 years ± 9) were evaluated. 7/13 women did 
achieve pCR in the breast and 6/10 pCR in the axilla. Integrated PET/
MRI could classify breast response correctly in all 13 women either 
based on readers’ visual assessment or tumor-to-background (TBR) 
ratios. Mean TBR (ratio of SUVmax lesion and SUVmax contralateral 
breast) for complete breast response was 0.9 [range 0.6-1.2] and for 
no complete response 2.1 [range, 1.4-3.1], P=.001. Evaluation of MRI 
alone resulted in at least 2 false positives. For lymph nodes, PET/
MRI readers classified at least one case falsely negative, whereas MRI 
alone featured 2 false negatives and 1 false positive. Conclusion: 
This is the first analysis of FAPI-PET for response assessment after 
NAC for breast cancer. The diagnostic performance of PET/MRI in 
a small study sample trended towards a relevant gain over MRI 
alone, clearly supporting future prospective studies. References: 1. 
Backhaus P*, Burg MC* et al. Simultaneous FAPI PET/MRI Targeting 
the Fibroblast-Activation Protein for Breast Cancer. Radiology. 
2021;204677. doi: 10.1148/radiol.2021204677.

OP-349
[68Ga]Ga-FAPI-46 PET/CT In Staging Lung Cancer Patients: 
A Preliminary Study
S. Telo1,2, E. Fortunati1, G. Cuzzani1, C. Nanni3, P. Castellucci3, L. 
Zanoni3, A. Farolfi3, C. Malizia4, F. Lodi4, V. Cabitza4, F. Antonacci5, P. 
Solli5, M. Ferrari6, F. Natali6, T. Galasso6, G. Bandelli6, P. Candoli6, S. 
Fanti1,3;  
1Nuclear Medicine, Alma Mater Studiorum University of 
Bologna, Bologna, ITALY, 2Nuclear Medicine Department, 
AUSL Romagna, Romagna, ITALY, 3Nuclear Medicine, IRCCS, 
Azienda Ospedaliero-Universitaria di Bologna, Bologna, 
ITALY, 4PET Radiopharmacy Unit, IRCCS, Azienda Ospedaliero-
Universitaria di Bologna, Bologna, ITALY, 5Division of Thoracic 
Surgery, IRCCS, Azienda Ospedaliero-Universitaria di Bologna, 
Bologna, ITALY, 6Interventional Pulmunology Unit, IRCCS, 
Azienda Ospedaliero-Universitaria di Bologna, Bologna, ITALY.

Aim/Introduction: To evaluate the diagnostic performance of 
[68Ga]Ga-FAPI-46 (FAPI) PET/CT in staging suspected/confirmed 
lung cancer (LC) patients and to assess semiquantitative FAPI-
PET parameters, in comparison with [18F]F-FDG (FDG) PET/CT. 
Materials and Methods: This prospective interventional study 
enrolled patients referred to our Nuclear Medicine department from 
the departments of Thoracic Surgery/Interventional Pulmunology 
(June-2021/March-2022) to perform a staging FDG-PET/CT for 
suspected/confirmed LC. Patients underwent FAPI-PET/CT within 
maximum 2 weeks (10’/60’ scans from the injection). Detected 
lesions were classified in T(primary tumor), N(lymph-nodes) and 
M(metastases). SUVmax, SUVmean, number of lesions, accuracy, 
sensitivity, specificity, tumor-to-background-ratio(TBR) (for FAPI-
PET/CT: lesionSUVmax/surrounding healthybackgroundSUVmean; 
for FDG-PET/CT TBRB: lesionSUVmax/surrounding healthy 
backgroundSUVmean and TBRL: lesionSUVmax/healthy 
liverSUVmean) of the two radiopharmaceuticals were analyzed. 
Pathology was the reference standard to validate PET/CT results. 
Results: Overall 32 patients were included (median age:68; median 
injected FDG activity:280MBq;FAPI: 177.5 MBq; median days 
between the 2 scans:7). 30/32 patients underwent FAPI scans at 
10’/60’;1 performed only early-scan and 1 performed only late-scan. 
No statistical differences were found comparing SUVmax/SUVmean 
values among the two radiopharmaceuticals. SUVmax values for 
FAPI10’-FAPI60’-FDG were respectively: meanT=10,4(range:1,2-
31)-10,6(range1,5-31,5)-9,4(range:0,8-35,7); meanN=7,6(range1-
20)-7,6(range1,1-17,7)6,1(range0,5-17,1); mean M=11,2(range5,5-
21,4)-12,8(range3,4-28)-12(range6,9-17,9). T TBRB was significantly 
lower than FAPI-PET/CT60’TBR(p=0,05). Among FAPI T TBR values 
the early scan ones were lower than the late scan ones(p=0,03). 
TBRL values were lower than FAPI-PET/CT values (for T, N and M) 
and a statistical difference in favour of FAPI was found in evaluating 
both T and N parameters (FDGvsFAPI 10’;FDGvsFAPI 60’;p<0,001). 
FAPI and FDG-PET/CT had an agreement on the number of T, N 
and M detected lesions of respectively 75%, 65.6% and 100% (with 
the limitation of the small M observation number). 28/32 patients 
underwent histological validation (through EBUS or surgery) of 
T (4/28 benign findings, 17/28 adenocarcinoma, 5/28 squamous 
cell carcinoma, 2/28 other NSCLC), 20/28 of N. FDG-PET/CT and 
FAPI-46-PET/CT Accuracy/Sensitivity/Specificity values were 
respectively: T: Acc.67%vs89%,Sens.70%vs100%,Spec.50%vs25%.; 
N:Acc.75%vs90%,Sens.60%vs100%,Spec.80%vs93%. Conclusion: 
FAPI represents a promising PET/CT imaging tracer with good 
performance in LC staging compared to FDG. 
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OP-350
Assessing the performance of Ga-68-Fibroblast 
activating protein inhibitor-04 (FAPI) in the diagnosis the 
hepatobiliary malignancies (HBM)- A prospective pilot 
study
V. Rajaraman, A. Jeba, D. Halanaik, B. Pottakkat;  
Jawaharlal institute of post graduate medical education 
and research institute, Puducherry, INDIA.

Aim/Introduction: Preliminary studies showed good expression of 
FAPI in hepatocellular carcinoma (HCC) and Cholangiocarcinoma 
(CC)1. Though F18 Fluorodeoxyglucose (FDG) positron emission 
tomography/Computed tomography (PET/CT) was commonly 
used for evaluation of various malignancies, its utility in 
hepatobiliary malignancies was limited. Our aim was to study the 
utility of Ga-68 FAPI PET/CT in diagnosing the primary hepatobiliary 
malignancies and to compare its performance with F18 FDG PET/
CT. Materials and Methods: Patients suspected to have HCC and 
CC were recruited prospectively. FDG and FAPI PET/CT studies 
were completed within 1 week. Final diagnosis of malignancy was 
achieved by tissue diagnosis (Either histopathological examination 
or fine needle aspiration cytology), radiological correlation from 
conventional modalities and serological correlation of Alpha-
fetoprotein (AFP), Carcinoembryonic antigen (CEA) & Cancer 
antigen 19-9 (CA 19-9). Results were compared with final diagnosis 
and expressed as sensitivity, specificity, positive predictive value 
(PPV), negative predictive value (NPV) and diagnostic accuracy 
(DA). Results: 41 patients were included. 32 were positive for 
malignancy and 9 were negative. 14 were metastatic and 18 were 
non metastatic. Out of 32, 23 were cholangiocarcinoma and 5 were 
HCC. For overall diagnosis of HBM, FAPI PET/CT showed sensitivity 
of 87.5% (CI:71.01-96.49), specificity of 88.89% (CI:51.75-99.72) & DA 
of 87.8% (CI:73.80-95.92), whereas FDG PET/CT showed sensitivity 
of 50% (CI:31.89-68.11), specificity of 88.89% (CI:51.75-99.72), and 
DA of 58.54% (CI:42.11-73.68). 82.61% (61.22-95.05) and 47.83% 
(26.82-69.41) were the sensitivity of FAPI PET/CT and FDG PET/
CT respectively for primary CC. 100% and 20% (0.51-71.64) were 
the sensitivity of FAPI PET/CT and FDG PET/CT respectively for 
primary HCC. Out of 14 metastatic diseases, 12 were positive in 
both FDG and FAPI PET/CT. FDG detected more metastatic lesions 
in a patient with metastatic HCC. Though sensitivity of FAPI PET/
CT was good, diffuse FAPI was noted in liver (50%) and pancreas 
due to underlying cirrhosis and periductal inflammation in cases 
of cholangiocarcinoma which hampered the lesion detection. 
Conclusion: FAPI PET/CT showed a clear superiority over FDG PET/
CT in diagnosing the primary and metastatic cholangiocarcinoma. 
Though it showed superiority over FDG in diagnosing primary HCC, 
it had missed extensive visceral organ metastases. Hence, its utility 
in metastatic HCC needs to be scrutinised. References: 1.Kratochwil 
C, Flechsig P, Lindner T, Abderrahim L, Altmann A, Mier W, et al. 68 
Ga-FAPI PET/CT: Tracer Uptake in 28 Different Kinds of Cancer. J Nucl 
Med. 2019 Jun;60(6):801-5.

OP-351
Comparison of 68Ga-FAPI-46 PET/CT and 18-FDG PET/CT 
in breast carcinoma staging: Results of 100 patients
F. Novruzov1, E. Mehdi1, N. Orucova1, G. Aliyeva1, F. Giesel2, F. Valla3, 
S. Rahimzade4, J. Aliyev5;  
1Azerbaijan National Centre of Oncology, Department of Nuclear 
Medicine, Baku, AZERBAIJAN, 2University Hospital Düsseldorf, 
Department of Nuclear Medicine, Dusseldorf, GERMANY, 
3SOFIE, Director RCM, Totowa, NJ, UNITED STATES OF AMERICA, 
4Azerbaijan National Centre Of Oncology, Department of Woman 
Health, Baku, AZERBAIJAN, 5Azerbaijan National Centre Of 
Oncology, Department of General Surgery, Baku, AZERBAIJAN.

Aim/Introduction: Accurate clinical staging is important for 
treatment management of breast cancer, but 18FDG PET/CT has 
some limitations. The aim of this study is to compare the diagnostic 
performance of 68Ga-FAPI-46 and 18F-FDG in primary and 
metastatic lesions of breast cancer and to reveal the best diagnostic 
imaging time of 68Ga-FAPI-46 PET/CT. Materials and Methods: 
Study included 100 naive breast carcinoma patients (median age, 
53). 18FDG and [68Ga]FAPI-46 PET/CT were performed within 2 
days. PET scan was done 10, 30, and 60 minutes following 68Ga-
FAPI-46 injection. SUVmean values from aorta blood pool and liver 
parenchyma were chosen as background to evaluate the highest 
tumor-to-background ratio. Results: Tracer uptake was higher with 
[68Ga]FAPI-46 than with 18F-FDG in primary lesions (SUVmax: 16.5 
vs 11.7, respectively, p<0.01), as well as in lymph nodes (9.1 vs 6.9, 
P=0.004, N=65). There was a significant increase in difference of 
SUVmax values when the lesion size decreased. In lesions smaller 
than 1.5 cm, FAPI-46 and 18F-FDG SUVmax values were 7.2 and 
4.5, respectively (p=0.031). 68Ga-FAPI-46 revealed extra lesions 
in 14 patients and 22 had mild to high FAPI-46 uptake in benign 
inflammatory and degenerative changes. The tumor-to-background 
ratio values increased over the 10th, 30th and 60th minute scan time 
(F(2, 40)=10.95, p=0.002). When aorta was taken as a background, 
the 30th minute tumor-to-background ratio was significantly 
higher than 10th minute scan values (63.3% (95% CI, 24.3 to 102.3), 
p=0.001), while we did not observe such difference in 60th minute 
scan (-7.1% (95% CI, -33.6 to 19.3), p=1.000). Similar patterns were 
observed with liver as a background: 30th minute/10th minute scan 
(77.1% (95% CI, 47.7 to 107.2), p <0.001), 30th minute/60th minute 
scan (-8.6% (95% CI, -32.0 to 14.8), p=1.000). The tumor SUVmax/
liver SUVmean ratios were significantly higher with FAPI-46 than 
18F-FDG (24.6 vs 4.8, p=0.002) Conclusion: In contrast to 18F-FDG, 
[68Ga]FAPI-46 PET/CT does not require any prior diet or fasting, and 
scans can be started as soon as 30 minutes after injection. Better 
tumor-to-background ratio and precise lymph node detection 
of FAPI-46 may indicate its potential as a targeted radionuclide 
treatment. 

OP-352
FAPI, PSMA and FDG PET/CT in patients with advanced 
metastatic castration-resistant prostate cancer (mCRPC): a 
triple tracer comparison
K. M. Pabst1,2, W. P. Fendler1,2, B. Hadaschik3,2, C. Kesch3,2, N. 
Hirmas1,2, L. Kessler1,2, V. Grünwald3,2, R. Hamacher4,2, M. Nader1,2, C. 
Berliner1,2, L. Umutlu5,2, L. Püllen3,2, K. Herrmann1,2, K. Lückerath1,2, P. 
Castellucci6, S. Fanti6, R. Mei6,1;  
1Department of Nuclear Medicine, West German Cancer 
Center, University Hospital Essen, Essen, GERMANY, 2German 
Cancer Consortium (DKTK), Partner site University Hospital 
Essen, Essen, GERMANY, 3Department of Urology, West 
German Cancer Center, University Hospital Essen, Essen, 
GERMANY, 4Department of Medical Oncology, West German 
Cancer Center, University Hospital Essen, Essen, GERMANY, 
5Department of Diagnostic and Interventional Radiology 
and Neuroradiology, West German Cancer Center, University 
Hospital Essen, Essen, GERMANY, 6Division of Nuclear Medicine, 
IRCCS University Hospital Bologna, Bologna, ITALY.

Aim/Introduction: Patients with mCRPC can benefit from radio-
ligand therapy (RLT) with prostate specific membrane antigen 
(PSMA) ligands. However, a subgroup demonstrates low/absent 
PSMA uptake in tumor lesions at PET/CT indicating high-risk of non-
response to PSMA-RLT. FAPI (fibroblast activation protein inhibitor) 
RLT may represent a new treatment option for these patients. 
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The aim of this study was to compare PET/CT detection efficacy 
among [68Ga]Ga-FAPI-46, PSMA-ligand and [18F]F-FDG in 
mCRPC patients who underwent evaluation for RLT. Materials 
and Methods: As part of an observational study at University 
Hospital Essen, patients with advanced mCRPC disease underwent 
PSMA-ligand, [18F]F-FDG and [68Ga]Ga-FAPI-46 PET/CT scans for 
evaluation of RLT options. Number/uptake values of positive FAPI, 
PSMA and FDG lesions were retrieved (separate for primary tumor 
[T], pelvic/distant lymph node [N/Ma], bone [Mb] and visceral [Mc] 
metastasis) and compared in a patient- and lesion-based analysis. 
Images were reviewed by two blinded nuclear medicine physicians. 
PSMA-PET/CT and/or conventional CT were standard of reference. 
Patient characteristics were analyzed and an up-to 7.5 months 
follow-up was performed. Criteria for PSMA-RLT were adequate 
PSMA uptake in the majority of tumor lesions (at least >liver level 
([68Ga]Ga-PSMA)/ >spleen level ([18F]F-PSMA)) and a lack of 
PSMA/FDG mismatches. Results: 10 patients (median age (range): 
70.5 years (62-86 years)) with a median PSA of 155.5 ng/dL (range: 
2.51-747 ng/dL) were retrieved. On a patient-based analysis, we 
identified two different phenotypes: 7 patients showed high PSMA 
expression with low/absent [68Ga]Ga-FAPI-46/[18F]F-FDG uptake. A 
subset of patients (n=3) showed a balanced [68Ga]Ga-FAPI-46/[18F]
F-FDG/PSMA uptake of tumor lesions. On a lesion-based analysis, a 
total of 442 lesions (4T, 23N, 95Ma, 302Mb, 18Mc) were detected 
(PSMA-ligand PET: n=426; [68Ga]Ga-FAPI-46 PET: n=256; [18F]
F-FDG: n=221). Lesion detection efficacy was significantly lower 
for [68Ga]Ga-FAPI-46 and [18F]F-FDG PET versus PSMA-ligand PET 
(both p<0.001). However, detection efficacy was significantly higher 
for [68Ga]Ga-FAPI-46 versus [18F]F-FDG (p<0.05). Overall, 10 PSMA-
negative/[68Ga]Ga-FAPI-46-positive (2.3%; 6Ma, 1Mb, 3Mc) and 
11 PSMA-negative/[18F]F-FDG-positive (2.5%; 4Ma, 1Mb, 4Mc, 2N) 
tumor lesions were detected. [68Ga]Ga-FAPI-46 SUVmax/SUVmean 
values were significantly lower versus PSMA (p<0.001), but higher 
compared to [18F]F-FDG (p<0,001), except for Ma and Mc lesions. 
On follow-up (median: 158 days; range: 23-235 days), 7 patients 
deemed eligible for [177Lu]Lu-PSMA-RLT in accordance with 
previously mentioned criteria. 1 was treated with [90Y]Y-FAPI-46-
RLT and 2 patients received chemotherapy. Conclusion: [68Ga]
Ga-FAPI-46 demonstrated superior uptake and detection efficacy 
compared with [18F]F-FDG, but inferior to PSMA-ligands. Three 
patients demonstrated similar uptake for PSMA/FAPI/FDG-PET, 
which indicates feasibility of additional FAP-RLT. 

OP-353
Comparison of diagnostic performance between [68Ga]Ga-
DOTA.SA.FAPi and [18F]F-FDG PET/CT in the diagnosis of 
various radioiodine resistant thyroid cancers of follicular 
cell origin
S. Ballal1, M. P. Yadav1, F. Roesch2, C. Bal1, N. Wakade1, E. S. Moon3, 
M. Tripathi1, S. Agarwal1, R. K. Sahoo1;  
1All India Institute of Medical Sciences, Delhi, INDIA, 2SCV 
company, Koppenstraße. 82, 10243, Berlin, GERMANY, 
3Johannes Gutenberg-University Mainz, Mainz, GERMANY.

Aim/Introduction: This study aimed to compare the diagnostic 
performance of [68Ga]Ga-DOTA.SA.FAPi and [18F]F-FDG PET/CT 
in various histological variants of radioiodine resistant thyroid 
cancers of follicular cell origin. Materials and Methods: Ninety-one 
radioiodine resistant thyroid cancer patients [48 females and 43 
males] with a mean age of 51.5±12; range: 21-76 years were included 
in the study. Patients underwent both [68Ga]Ga-DOTA.SA.FAPi 

and [18F]F-FDG PET/CT whole-body PET/CT scans within a period 
of 2 weeks. The findings on both scans were validated with the 
morphological findings of the diagnostic computed tomography 
(CT). Results: Thirty-six patients had single remnants, and eight 
had bilateral remnant lesions with complete concordance in the 
detection rate with both the radiotracers. Eighty-one patients had 
a total of 467 lymph node (LN) metastasis on CT. [68Ga]Ga-DOTA.
SA.FAPi PET/CT showed a better sensitivity than [18F]F- FDG PET/
CT in the detection of lymph nodes (95.7% vs. 88.7%, P = 0.0001). 
Seventy patients were detected with lung metastasis, but FAPI failed 
to show expression in seven (7/71,10%) and mixed uptake [TP+FN] 
in two patients. Complete discordant uptake was observed on [18F]
F-FDG scans which did not demonstrate uptake in seven patients 
with CT positive lung metastases and mixed uptake pattern in 
twelve patients [TP+FN: N=9, FP+TN: N=1, TP+TN+FP:N=1, TP+FP: 
N=1]. A complete discordance in the uptake of radiotracers was 
noted where [68Ga]Ga-DOTA.SA.FAPi in line with the CT scan 
findings did not demonstrate any uptake, but false-positive uptake 
on [18F]F-FDG in the lung was noted in four patients, corresponding 
to infective sequelae. Interestingly, in five patients with radiological 
lung metastases, both FAPI and FDG scans showed no activity of 
radiotracers. Forty-four patients demonstrated bone metastases, 
and both radiotracers documented complete concordance. 
Seventy-four liver metastases were detected in twenty patients 
and [68Ga]Ga-DOTA.SA.FAPi correctly diagnosed all the metastasis. 
On the other hand, [18F]-FDG could detect only 61 (82.4%) liver 
metastasis, among whom [18F]-FDG failed to detect any lesions 
of liver metastases in two patients. Eight patients had 24 brain 
metastases, which was missed on [18F]F-FDG in one patient 
(sensitivity: [68Ga]Ga-DOTA.SA.FAPi vs [18F]F-FDG PET/CT: 100% vs 
62.5%, P-0.201). [68Ga]Ga-DOTA.SA.FAPi showed a higher detection 
efficiency rate for lymph nodes (sensitivity:95.74% vs 88.92%, 
P<0.0001), liver metastases (100% vs. 82.43%; P-0.0005), and brain 
metastasis (100% vs.79%; P-0.0576). Conclusion: [68Ga]Ga-DOTA.
SA.FAPi showed a superior detection efficiency for lymph node, 
liver, and brain metastasis. Unlike [18F]F-FDG, [68Ga]Ga-DOTA.
SA.FAPi can be used as a theranostic probe in various radioiodine 
resistant thyroid cancers of follicular cell origin. 

OP-354
Target Expression and FAP-Directed Tumour Imaging in a 
Large, Single-Centre PET Database of 324 Patients and 21 
Tumour Entities
N. Hirmas1, M. Ingenwerth2, M. Sraieb1, L. Kessler1, K. M. Pabst1, H. 
Lanzafame1, K. Lueckerath1, S. Kasper3, M. Nader1, H. Schildhaus2,4, 
B. Hadaschik5, V. Gruenwald5, B. von Tresckow6, C. Hanoun6, C. 
Aigner7, M. Glas8, K. Herrmann1, J. T. Siveke9,10, R. Hamacher3, W. P. 
Fendler1;  
1Department of Nuclear Medicine, University of Duisburg-Essen 
and German Cancer Consortium (DKTK)-University Hospital Essen, 
Essen, GERMANY, 2Institute of Pathology, University Hospital Essen, 
Essen, GERMANY, 3Department of Medical Oncology, West German 
Cancer Centre, University of Duisburg-Essen and German Cancer 
Consortium (DKTK)-University Hospital Essen, Essen, GERMANY, 
4Targos Molecular Pathology Inc., Kassel, GERMANY, 5Department 
of Urology, University of Duisburg-Essen and German Cancer 
Consortium (DKTK)-University Hospital Essen, Essen, GERMANY, 
6Department of Haematology and Stem Cell Transplantation, 
University of Duisburg-Essen and German Cancer Consortium 
(DKTK)-University Hospital Essen, Essen, GERMANY, 7Department of 
Thoracic Surgery and Thoracic Endoscopy, University of Duisburg-
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Essen and German Cancer Consortium (DKTK)-University Hospital 
Essen, Essen, GERMANY, 8Division of Clinical Neurooncology, 
Department of Neurology, University of Duisburg-Essen and 
German Cancer Consortium (DKTK)-University Hospital Essen, 
Essen, GERMANY, 9Bridge Institute of Experimental Tumor Therapy, 
West German Cancer Center, University Hospital Essen, Essen, 
GERMANY, 10Division of Solid Tumor Translational Oncology, 
German Cancer Consortium (DKTK, Partner Site Essen) and 
German Cancer Research Center, DKFZ, Heidelberg, GERMANY.

Aim/Introduction: FAPI (fibroblast activation protein inhibitor) 
ligands, a novel class of radiotracers for PET/CT imaging, target cells 
and cancer-associated fibroblasts of several tumour entities. Here 
we present an overview of our FAPI registry study across a 3-year 
period and 324 patients. Twenty-one tumour entities were analysed 
including head-to-head comparisons of 68Ga-FAPI and 18F-FDG 
tumour uptake, as well as FAP immunohistochemistry. Materials 
and Methods: In this retrospective analysis, we included all patients 
who underwent imaging with 68Ga-FAPI PET between October 
2018 and October 2021 at our department. A subset (73%) of these 
patients underwent both 68Ga-FAPI and 18F-FDG PET and were 
included in a head-to-head comparison of tumour uptake. Tracer 
uptake for normal organs and tumour lesions was quantified by 
SUVmax, -mean, and -peak. PET tumour volume (40% isocontour), 
and tumour-to-background ratios (TBR) were calculated. 
Correlation between SUVmax and FAP staining in tumour cells, 
stroma and overall (tumour + stroma) in histopathological samples 
was analysed. Results: 324 patients with 21 different tumour 
entities were evaluated. The median age was 59 years (range, 19-
93), and the most common tumour entities were sarcoma (131/324, 
40%), pancreatic carcinoma (67/324, 21%), primary tumours of the 
brain (22/324, 7%), carcinoma of the lung (14/324, 4%) and pleural 
mesothelioma (12/324, 4%). The majority of patients (235/324, 73%) 
underwent 68Ga-FAPI PET imaging for restaging purposes. Mean 
SUVmax in primary lesions was significantly higher for 68Ga-FAPI 
than 18F-FDG among pancreatic cancers (13.15 vs. 6.05, p<0.001), 
and sarcoma (14.25 vs. 9.40, p<0.001). Similarly, the mean SUVmax 
in metastatic lesions was significantly higher for 68Ga-FAPI than 
18F-FDG among pancreatic cancers (9.40 vs. 5.53, p<0.001). Mean 
TBRmax in primary lesions was also significantly higher for 68Ga-FAPI 
than 18F-FDG among pancreatic cancers (14.65 vs. 3.03, p<0.001) 
sarcomas (17.28 vs. 4.67, p<0.001), in addition to tumours of the 
prostate (7.82 vs. 2.66, p=0.017), pleura (12.85 vs. 4.97, p=0.003), 
head and neck (14.46 vs. 4.18, p=0.013) und cholangiocellular 
carcinoma (19.54 vs. 3.55, p=0.016). Among 61 histopathology 
samples, there was a moderate positive correlation between 
SUVmax and overall FAP score (r=0.352, p=0.005) as well as tumour 
FAP score (r=0.494, p<0.001). Conclusion: 68Ga-FAPI shows equal or 
higher TBR than 18F-FDG, particularly for sarcomas and pancreatic 
cancers. This paves the way for improved tumour staging as well as 
future radioligand therapy. 

OP-355
177Lu-FAP-2286 in patients with advanced or metastatic 
solid tumours: updated data from a phase 1/2 study 
investigating safety, pharmacokinetics, dosimetry, and 
preliminary antitumour activity (LuMIERE)
T. Hope1, R. Aggarwal1, A. H. Goenka2, R. H. Moy3, Y. Menda4, B. 
Chasen5, P. Bhambhvani6, M. Khushman6, A. Mintz3, M. Doubrovin3, 
D. Thompson1, Y. Zakharia4, J. J. Sunderland4, O. Bowles7, A. D. 
Simmons7, K. Wride7, A. Enke7, J. McConathy6;  
1University of California, San Francisco, CA, UNITED STATES 
OF AMERICA, 2Mayo Clinic, Rochester, MN, UNITED STATES OF 
AMERICA, 3Columbia University Irving Medical Center, New 
York, NY, UNITED STATES OF AMERICA, 4University of Iowa, 
Iowa City, IA, UNITED STATES OF AMERICA, 5The University 
of Texas MD Anderson Cancer Center, Houston, TX, UNITED 
STATES OF AMERICA, 6University of Alabama School of 
Medicine, Birmingham, AL, UNITED STATES OF AMERICA, 7Clovis 
Oncology, Inc., Boulder, CO, UNITED STATES OF AMERICA.

Aim/Introduction: FAP-2286, a cyclic peptide that selectively 
binds to fibroblast activation protein (FAP), is being investigated 
for imaging and peptide-targeted radionuclide therapy in patients 
with FAP-expressing tumours in the ongoing phase 1/2 LuMIERE 
study (NCT04939610). We present updated data from phase 1 
portion of LuMIERE. Materials and Methods: Adults eligible for 
phase 1 had advanced/metastatic solid tumours, refractory to or 
progressed after prior treatment, with no satisfactory alternative 
treatment options. Patients with measurable disease by RECIST 
v1.1 were selected for 177Lu-FAP-2286 treatment based on 68Ga-
FAP-2286 uptake in all measurable target lesions. Patients received 
177Lu-FAP-2286 intravenously on day 1 of each 6-week cycle, to a 
maximum of 6 doses. Dose escalation was based on a Bayesian 
optimal interval (BOIN) design, with starting dose of 3.7 GBq (100 
mCi) and escalation increments of 1.85 GBq (50 mCi) per dose cohort 
(up to a maximum of 9.25 GBq [250 mCi]). The phase 1 primary 
objective was to evaluate the safety/tolerability of 177Lu-FAP-2286 
and determine the recommended phase 2 dose. Dose-limiting 
toxicity (DLT) was assessed during cycle 1. Planar and/or SPECT/
CT scans were collected up to 168 hours postdose to evaluate 
organ and tumour dosimetry. Tumour response was assessed per 
RECIST v1.1. Results: As of April 14, 2022 (data cutoff ), 9 patients 
have received ≥1 dose (n=3 treated with 3.7 GBq, n=6 with 5.5 GBq). 
Four patients completed ≥1 cycle and were evaluable for DLTs (n=3 
with 3.7 GBq, n=1 with 5.5 GBq; 4 active patients in the 5.5 GBq 
cohort remain eligible for DLT evaluation). No DLTs were reported. 
Seven of nine patients had ≥1 treatment-emergent adverse event 
(TEAE), none of which resulted in treatment discontinuation. Three 
patients reported grade 3 TEAEs; 1 with hyponatremia (3.7 GBq), 1 
with abdominal distention and increased bilirubin (5.5 GBq), and 1 
with treatment-related joint pain in shoulders and hips (5.5 GBq). 
Overall exposure to organs was low. Mean absorbed doses ranged 
from 0.85-2.93 Gy (0.22-0.56 Gy/GBq) and 0.07-0.13 Gy (0.018-0.025 
Gy/GBq) in the kidneys and red marrow, respectively. One ongoing 
patient with appendiceal adenocarcinoma received 6 doses of 
177Lu-FAP-2286 (3.7 GBq) and had a confirmed partial response per 
RECIST. Conclusion: To date, 177Lu-FAP-2286 has been well tolerated, 
with no DLTs reported. Updated safety, dosimetry, and preliminary 
efficacy results from imaging with 68Ga-FAP-2286 and treatment 
with 177Lu-FAP-2286 from the 3.7-GBq (100-mCi) through 7.4-GBq 
(200-mCi) dose cohorts will be presented. 



S121 Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751

OP-356
Fibroblast activation protein alpha (FAPa) as theranostic 
target in solitary fibrous tumor (SFT)
W. Fendler1, L. Kessler1, P. F. Cheung2, C. E. Heilig3, S. Liffers2, S. 
Borchert4, P. F. Costa1, K. M. Pabst1, M. M. Miera2, M. Droste2, M. 
Akbulut2, J. Falkenhorst2, K. Kostbade2, I. A. Mavroeidi2, L. Umutlu5, 
M. Schuler2, S. Bauer2, S. Fröhling3, K. Herrmann1, J. T. Siveke2, H. 
Schildhaus4, R. Hamacher2;  
1Department of Nuclear Medicine, Essen, GERMANY, 2Department 
of Oncology, Essen, GERMANY, 3Department of Oncology, 
Heidelberg, GERMANY, 4Department of Pathology, Essen, 
GERMANY, 5Department of Radiology, Essen, GERMANY.

Aim/Introduction: Fibroblast activation protein alpha (FAPα) is 
expressed at high levels in several types of tumors and novel FAPα-
targeted radioligands are emerging in diagnostic and therapeutic 
(theranostic) approaches. Here, we report the expression pattern 
of FAPα in solitary fibrous tumor (SFT) and its potential as a 
radiotheranostic target. Materials and Methods: FAPα mRNA 
expression and protein expression, using immunohistochemistry 
(IHC) and multiplex immunofluorescence (mIF), was analyzed in a 
pan-cancer cohort from the prospective observational study of the 
German Cancer Consortium (MASTER cohort). Tracer uptake and 
detection efficacy were assessed in patients undergoing clinical 
68Ga-FAPI-46 and 18F-FDG PET. 90Y-FAPI-46 radioligand therapy 
was offered to patients with progressive SFT and tumor response 
were evaluated. Results: Among 813 patients and 126 tumor 
entities analyzed from the prospective observational MASTER trial 
of the German Cancer Consortium, SFT samples (n=34) had the 
highest median FAPα mRNA expression. Protein expression was 
confirmed in tumor samples from 30 of 38 SFT patients (79%) in 
an independent cohort. FAP was primarily located on the tumor 
cell surface shown by multiplex immunofluorescence. Twelve 
patients who underwent 68Ga-FAPI-46 PET imaging demonstrated 
higher tumor uptake (SUVmax 25.9, IQR 44.5) compared to standard 
18F-FDG PET findings (4.7, IQR 3.4). Seven patients received a total 
of 23 cycles (median 4; IQR 2) 90Y-FAPI-46 radioligand therapy, 
which gave disease control in all cases and median progression free 
survival of 266 days. Conclusion: Our findings identified FAPα as a 
diagnostic and therapeutic target with particularly high expression 
in SFT. Moreover, we demonstrate for the first time the feasibility of 
FAPα-directed imaging and therapy in a case series of SFT. 
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Dissecting the TME by Molecular Imaging
W. Weber; 
TUM, Nuclear Medicine, Munich, GERMANY.

OP-362
DTPA-Receptor: A novel PET-reporter gene system for the 
imaging of cell and gene therapies
V. Morath, K. Fritschle, M. Zivanic, L. Krumwiede, M. Anneser, 
S. Dötsch, L. Warmuth, S. Robu, P. Bösl, T. Bozoglu, S. Kossatz, C. 
Kupatt, M. Schwaiger, K. Steiger, D. Busch, A. Skerra, W. Weber;  
Technische Universität München, Munich, GERMANY.

Aim/Introduction: Advanced medical treatments, such as cell and 
gene therapies, necessitate a reliable diagnostic method to image 
transgenes quantitatively. We developed a novel reporter gene 
system encoding a radiochelate-binding protein, which is suitable 
for both quantification of the in vivo biodistribution and proliferation 
of chimeric antigen receptor (CAR) T-cells and monitoring of the in 
vivo transduction of cells by adeno-associated viral (AAV) vectors. 
Materials and Methods: The reporter protein, called DTPA-R, 
comprises an extracellular binding protein (Anticalin CL31d), which 
binds rare earth Me•DTPA complexes with sub-nanomolar affinity 
[1], the V5-tag and a membrane anchor domain. For PET imaging of 
this reporter protein, we have synthesized a [18F/natTb] radiohybrid 
ligand that can be efficiently labeled with fluorine-18, dubbed 
18F-DTPA. Radiosynthesis was automated on an Eckert&Ziegler 
module and can be completed within 60 min. Results: Human 
T-cells were stably transduced with different versions of the 
reporter gene, achieving high expression levels of ~1 million 
receptors per cell for DTPA-R. The reporter protein did not alter 
the proliferation, viability, or cytotoxic effector function of T-cells, 
as confirmed by flow cytometry and a real time cell killing assay. 
The specificity of DTPA-R to the corresponding radioligand 18F-DTPA 
was confirmed in comparative binding studies in cell culture. PET-
studies with CD1-nude mice revealed high accumulation of the 
radioligand in DTPA-R+ PC3 xenograft tumors with exceptional 



Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751  S122

contrast and a generally low background (PC3DTPA-R-to-PC3control 
ratio: 43-fold at t=60 min; 23.4±2%ID/g vs. 0.5±0.06%ID/g). In 
AAV9 treatment studies, we could clearly detect viral transduction 
of even tiny anatomic structures such as adrenal glands, which 
correlated with immunohistochemistry. Finally, we were able to 
image and quantify expansion and migration of human DTPA-R+ 
CAR T-cells in mice bearing a CD19-positive lymphoma over a 
1-month CAR-T treatment course. Bone metastases with CAR-T 
infiltration resulted in a maximal 18F-DTPA uptake of 23.4%ID/g in 
the upper body at day 14, while the control mouse only showed a 
maximal uptake of 1.4%ID/g. Conclusion: This novel reporter gene 
provides a promising tool to elevate the understanding of cell and 
gene therapies to a new level and support the development of 
precision medicine. Notably, the low potential immunogenicity of 
the Anticalin and the usage of an already clinically used chelator 
paves the way for clinical translation. References: [1] Kim HJ et al. 
(2009) J Am Chem Soc 131 (10):3565-76

OP-363
Pharmacokinetic imaging and therapeutic efficacy of the 
bispecific CD3xTRP-1 antibody in syngeneic mouse tumor 
models
G. Sandker1, J. Middelburg2, E. Wilbrink1, J. Molkenboer-Kuenen1, E. 
Aarntzen1, T. van Hall2, S. Heskamp1;  
1Department of Medical Imaging, Radboud Institute for 
Molecular Life Sciences, Radboud university medical center, 
Nijmegen, NETHERLANDS, 2Department of Medical Oncology, 
Leiden University Medical Center, Leiden, NETHERLANDS.

Aim/Introduction: Immunotherapeutic CD3-bispecific antibodies 
(bsAbs) are designed to cross-link T-cells with tumor cells to induce 
local anti-tumor T-cell responses. To optimize the efficacy of this 
approach, we need to elucidate their precise working mechanisms 
and pharmacokinetics. CD3xTRP-1 bsAb, binding mouse-CD3ε 
and mouse melanoma associated antigen TRP-1, enables relevant 
preclinical studies into this class of immunotherapeutics.1 Here, we 
study 1) the in vivo pharmacokinetics of radiolabeled CD3xTRP-1 
and relevant control bsAbs by microSPECT/CT and ex vivo 
biodistribution studies, and 2) the therapy-induced effects in the 
tumor microenvironment. Materials and Methods: CD3xTRP-1 and 
control bsAbs (CD3xMock and TRP-1xMock) were DTPA-conjugated, 
radiolabeled with indium-111 (111In) or iodine-125 (125I), and their 
binding specificity was confirmed in vitro. C57BL/6 mice bearing 
both KPC3-TRP-1pos and KPC3-TRP-1neg tumors on contralateral 
flanks, were injected intraperitoneally with a therapeutic dose 
of CD3xTRP-1, CD3xMock, or TRP-1xMock labeled with 1) 111In for 
repeated microSPECT/CT, or 2) a 1:1 mixture of 111In and 125I for 
ex vivo evaluation of in vivo biodistribution and internalization 
at 24, 72, and 168 hours p.i.. Therapeutic effects in tumors were 
assessed by monitoring tumor growth and immunohistochemistry 
for CD8, Ly6G, and F4/80. Results: SPECT/CT imaging and ex vivo 
biodistribution studies revealed that 111In-CD3xTRP-1 accumulated 
in CD3-rich tissues, such as spleen (14.5±2.2%ID/g 24h p.i.), and 
KPC3-TRP-1pos tumors (18.8±3.0%ID/g 24h p.i.), while only limited 
accumulation was observed in KPC3-TRP-1neg tumors (4.1±0.7%ID/g, 
24h p.i). After 24h p.i., uptake in all tissues slowly decreased. 
Comparing tissue activities of cellular effluxing 125I to cellular 
residing 111In indicated in vivo internalization of CD3xTRP-1 in 
KPC3-TRP-1pos tumors (125I/111In-ratio 24h p.i.: 0.45±0.03) and spleen 
(125I/111In-ratio 24h p.i.: 0.20±0.01). Biodistribution patterns showed 
CD3xMock and TRP-1xMock accumulation in lymphoid organs and 

KPC3-TRP1pos tumors, respectively, thus indicating target specificity 
of CD3xTRP-1. KPC3-TRP-1pos tumors of CD3xTRP-1 treated mice 
showed a reduction in tumor growth. Furthermore, CD8+ T-cell and 
Ly6G+ neutrophil infiltration was strongly increased with an altered 
intratumoral distribution, while F4/80+ macrophage infiltration was 
only slightly increased. These effects were not observed in KPC3-
TRP-1neg tumors, nor upon injection of control bsAbs. Conclusion: 
We show that CD3xTRP-1 specifically accumulates in KPC3-TRP-1pos 
tumors with a peak uptake at 24h p.i.. Even though CD3xTRP-1 is 
partly internalized by KPC3-TRP-1pos tumors and CD3-rich lymphoid 
organs, which decreases the therapeutically available dose, it still 
induces anti-tumor T-cell responses and effectively inhibits tumor 
growth. References: 1. Benonisson, et al., CD3-Bispecific Antibody 
Therapy Turns Solid Tumors into Inflammatory Sites but does..., Mol 
Cancer Ther, 2019.

OP-365
Head-to-head comparison of nuclear imaging approaches 
to quantify tumor CD8+ T-cell infiltration
G. Sandker1, R. Raavé1, I. Antunes2, M. Boswinkel1, L. Cornelissen3, 
G. Franssen1, J. Molkenboer-Kuenen1, D. Boreel3, P. Wierstra1, I. 
Hagemans4, J. Bussink3, G. Adema3, E. Aarntzen1, M. Verdoes4, S. 
Heskamp1;  
1Department of Medical Imaging, Radboud Institute for Molecular 
Life Sciences, Radboud university medical center, Nijmegen, 
NETHERLANDS, 2Department of Nuclear Medicine and Molecular 
Imaging, University Medical Center Groningen, University Medical 
Center Groningen, Groningen, NETHERLANDS, 3Department of 
Radiation Oncology, Radboud Institute for Molecular Life Sciences, 
Radboud university medical center, Nijmegen, NETHERLANDS, 
4Department of Tumor Immunology and the Institute for Chemical 
Immunology, Radboud Institute for Molecular Life Sciences, 
Radboud university medical center, Nijmegen, NETHERLANDS.

Aim/Introduction: CD8+ T-cells are key effector cells in anti-tumor 
immune responses. Immunotherapies (re)activating these cells 
are promising cancer treatments. However, limited treatment 
responses combined with prevalent adverse effects require 
predictive biomarkers. Previous studies showed that nuclear 
imaging using anti-CD8 antibodies, IL2, and ex vivo labeled T-cells 
can noninvasively evaluate whole-body and tumor residing T-cells 
over time. Here, we performed a head-to-head comparison of 
these approaches to assess their applicability and limitations to 
monitor CD8+ T-cell infiltration. Materials and Methods: C57BL/6 
mice bearing B16F10/ova tumors were randomized in 3 groups 
(n=10) to receive either: 1) 89Zr-labeled DFO-conjugated Fc-silent 
anti-CD8 antibodies (89Zr-aCD8), 2) ex vivo 89Zr-oxine labeled OT1 
T-cells (89Zr-OT1), or 3) 18F-labeled RESCA-IL2 (18F-IL2). Mice were 
injected intravenously with 89Zr-aCD8 72 hours, 89Zr-OT1 48 hours, 
and 18F-IL2 10 minutes before PET/CT imaging and dissection. 
Relevant tissues were collected for ex vivo biodistribution analysis 
and to evaluate the number of CD8+ T-cells by flow cytometry 
and immunohistochemistry. Autoradiography was performed 
to visualize intratumoral radiolabel distributions. Results: 
Biodistribution data shows tumor targeting of 89Zr-aCD8, 89Zr-OT1 
and 18F-IL2 above background levels (tumor uptake: 25.3±10.4 
%ID/g, 1.9±0.4 %ID/g, and 11.9±0.4 %ID/g, and tumor-to-muscle 
ratios: 35.0±17.0, 2.8±1.7 and 1.9±0.5, respectively). Furthermore, 
accumulation of 89Zr-aCD8 and 89Zr-OT1 was observed in the spleen 
(1689±178 %ID/g and 590±54.1 %ID/g, respectively) and lymph 
nodes. 18F-IL2 accumulated in the spleen (25.8±4.6 %ID/g), and in 
duodenum, lung and excretory organs. The uptake of 89Zr-aCD8 
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in lymphoid organs and 18F-IL2 in the spleen indicates their target 
specificity, whereas the lymph node accumulation of 89Zr-OT1 
indicates their viability in vivo. Autoradiography shows heterogenous 
89Zr-aCD8 distribution within the tumor whereas 89Zr-OT1 appeared 
to accumulate in foci. Further analysis will investigate 1) correlations 
between the PET signal and the number of CD8+ T-cells, and 2) 
spatial correlations between CD8-immunohistochemistry and 
autoradiography. Conclusion: These data suggest that each of the 
imaging approaches, 89Zr-aCD8, 89Zr-OT1, and 18F-IL2, allows for in 
vivo tracking of T-cells. As a consequence of their characteristics, 
each approach highlights different aspects of T-cell infiltration of 
tumor lesions (e.g. number of residing T-cells or their migration 
capacity into the tumor). Our study supports that selecting the 
optimal imaging approach depends on the research question 
and application of interest.  Acknowledgements: This research 
received funding from the Innovative Medicines Initiatives 2 
Joint Undertaking under grant agreement No 116106. This Joint 
Undertaking receives support from the European Union’s Horizon 
2020 research and innovation program and EFPIA.

OP-366
Development of anti-CD103 PET imaging tracer for 
noninvasive assessment of cancer immunotherapy
X. Fan, A. Kol, M. Wazynska, N. Perujo-Holland, H. Nijman, P. 
Elsinga, M. d. Bruyn;  
University of Groningen, Groningen, NETHERLANDS.

Aim/Introduction: Positron emission tomography (PET) provides 
a noninvasive, real-time dynamic, whole body, surveillance of a 
specific biomarker’s change in the tumour. Various studies indicate 
that CD103+ tumour-infiltrating lymphocyte (TIL) load is a potential 
biomarker for determining immunotherapy response1-2. In this 
study, we generated three different types of CD103 radiotracers that 
specifically recognise human CD103 for immuno-PET imaging and 
compare their different performances in immunocompromised 
mouse models. Materials and Methods: Three anti-human 
CD103 PET tracers were developed, namely 89Zr-hCD103 antibody 
(mAb) tracer, 89Zr-hCD103 antibody fragment (Fab) tracer, and 
68Ga-hCD103 Fab tracer. Nude mice (BALB/cOlaHsd-Foxn1nu) 
with established CD103 expressing CHO or CHO wildtype (CHO. 
K1) xenografts were used for in vivo evaluation of the tracers, as 
mice were injected with tracer and underwent serial PET imaging, 
followed by ex vivo bio-distribution. Results: All three tracers 
were able to visualise CD103-positive cells in hCD103-positive 
xenografts. PET scans of CHO.CD103 tumour-bearing mice with 
all tracers demonstrated a higher tumour uptake when compared 
with the control group (CHO. K1 tumour-bearing mice), which was 
further confirmed by SUVmean quantification (for 89Zr-hCD103.Mab 
tracer: 2.7 vs 0.9; for 89Zr-hCD103.Fab tracer: 0.25 vs 0.09; for 68Ga-
hCD103.Fab: 0.83 vs 0.43; for CHO. CD103 vs CHO. K1 respectively). 
Ex vivo biodistribution analysis on day 6 showed high CD103 
specific 89Zr-hCD103 mAb tracer tumour uptake for CHO.CD103 
in comparison with CHO.K1 (mean:17.0 vs 7.8 %ID/g; P=0.05). 
Tumour-to-blood ratio of 89Zr-hCD103 mAb tracer increased over 
time and was significantly higher than the unspecific control 
group (p <0.0001 at day 6). Ex vivo biodistribution analysis after 3 
hours showed higher 68Ga-hCD103.Fab-specific tumour uptake for 
CHO.CD103 in comparison with CHO.K1 (mean: 5.4 vs 3.7 %ID/g; 
p = 0.0571). Ex vivo biodistribution analysis after 24 hours showed 
significantly higher 89Zr-hCD103.Fab specific tumour uptake for 
CD103+ than in CD103- tumour (mean: 2.1 vs 0.9 %ID/g; p=0.0079). 
Conclusion: Human CD103 immuno-PET tracers will be used for 

future noninvasive tumour-reactive T cell infiltration assessments. 
Consequently, hCD103 immuno-PET tracers should be translated to 
the clinical setting for the future stratification of patients who could 
benefit from immune checkpoint inhibition therapy. References: 
1. Banchereau, R. et al. Intratumoral CD103+ CD8+ T cells predict 
response to PD-L1 blockade. J. Immunother. Cancer 9, e002231 
(2021).2. Edwards, J. et al. CD103(+) Tumor-Resident CD8(+) T Cells 
Are Associated with Improved Survival in Immunotherapy-Naïve 
Melanoma Patients and Expand Significantly During Anti-PD-1 
Treatment. Clin. cancer Res. an Off. J. Am. Assoc. Cancer Res. 24, 
3036-3045 (2018).

OP-367
Tumor cells drive 18 kDa translocator protein (TSPO) PET 
tracer signals of experimental and clinical glioblastoma
L. Bartos1, S. Kirchleitner1, J. Blobner1, K. Wind1, A. Holzgreve1, L. 
Gold1, L. Kunze1, M. Antons1, S. T. Kunte1, P. Beumers1, S. Quach1, 
D. Messerer1, P. Bartenstein1, J. C. Tonn1, L. von Baumgarten1, M. J. 
Riemenschneider2, N. L. Albert1, M. Brendel1;  
1University Hospital of Munich, Munich, GERMANY, 
2University of Regensburg, Regensburg, GERMANY.

Aim/Introduction: The 18 kDa translocator protein (TSPO) 
emerges as an important biomarker in research and clinical 
assessment of glioblastoma. However, various cellular sources 
hamper interpretation and biological understanding of TSPO in 
the tumor environment. Thus, we established a novel combination 
of immunomagnetic cell sorting after radiotracer injection 
(scRadiotracing) to elucidate sources of TSPO as a biomarker 
for PET imaging. Materials and Methods: Mice with implanted 
glioblastoma (n=20, GFP(+)) or after sham implantation (n=14) were 
injected with the TSPO tracer [18F]GE-180 (20±2 MBq in 200 µl saline) 
and received PET imaging. 75 min p.i., the tumor was dissociated 
and microglia/macrophages (TAMs; CD11b(+)) and tumor isolation 
kits were used in combination with magnetic cell separation 
(MACS) to generate cell specific pellets which were subsequently 
measured by gamma counter and flow cytometry, resulting in 
calculated activity per cell. Single cell data were correlated with 
in vivo TSPO-PET quantification. Translation was performed by in 
vitro scRadiotracing of tissue of glioma patients (n=11), applying 
tracer incubation and cell sorting immediately after tumor biopsy 
or resection. Results: Single tumor cells of orthotopic implanted SB-
28 glioblastoma mice indicated 1.4-fold higher TSPO tracer uptake 
when compared to TAMs. Intercorrelated TSPO tracer uptake of 
single tumor and immune cells (R = 0.88, p < 0.0001) explained 
heterogeneity and regional distribution of TSPO-PET signals across 
the cohort of SB-28 mice (R = 0.85, p < 0.0001). Translation of in 
vitro scRadiotracing to patients with glioma (high-grade-glioma: 
n=5, low-grade-glioma: n=6) after tumor resection showed 1.6-fold 
higher single cell TSPO tracer uptake of tumor cells when compared 
to immune cells. Patients with high-grade-glioma indicated 6.2-
fold higher TSPO tracer uptake of single tumor cells (p = 0.002) and 
2.4-fold higher TSPO tracer uptake of single TAMs (p = 0.26) when 
compared to patients with low-grade-glioma. TSPO tracer uptake 
of single tumor cells was stronger correlated with TSPO-PET (R = 
0.91; p < 0.001) when compared to immune cells (R = 0.52; p = 0.15). 
Conclusion: In summary, our data indicate that tumor cells need to 
be acknowledged as a strong contributor to TSPO as a biomarker 
in glioblastoma. scRadiotracing may facilitate prognostication by 
cell-type specific TSPO quantification in individual patients with 
glioblastoma. 
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OP-368
Novel Fibroblast Activation Protein Targeting Radioligands 
for Improved Theranostic Application
C. D. van der Heide, M. W. H. Hoorens, Y. Seimbille, S. U. Dalm;  
Erasmus MC, Rotterdam, NETHERLANDS.

Aim/Introduction: Fibroblast activation protein (FAP), expressed 
on cancer-associated fibroblasts that are present in the tumor 
microenvironment, is a promising target for radionuclide 
interventions. Current FAP-targeting radioligands demonstrate 
successful pan-tumor PET imaging, however, because of their 
short retention time, they are suboptimal for radionuclide 
therapy. We aim to develop and preclinically evaluate novel FAP-
targeting radioligands with improved pharmacokinetics for safe 
and effective theranostic application. Materials and Methods: 
We have developed six novel FAP-targeting radioligands (eFAP1-6) 
and determined their FAP affinity, cell uptake, target specificity and 
cell efflux and re-uptake, in FAP-transfected human fibrosarcoma 
HT1080-huFAP cells. FAP affinity was determined in a competition 
binding assay by incubating cells with [111In]In-FAPI-46 together 
with 10-6 to 10-12 M unlabeled eFAP1-6. To determine cell uptake 
and target specificity, cells were incubated with 10-9 M [111In]
In-FAPI-46 or [111In]In-eFAP1-6 for various time points (5-120 
minutes) in the presence and absence of 10-6 M of the unlabeled 
FAP binding compound UAMC-1110. Radioligand efflux and re-
uptake were determined in an externalization assay. For this, 
cells were incubated with [111In]In-FAPI-46 or [111In]In-eFAP1-6 
until peak uptake was reached. Hereafter cells were left for 5-120 
minutes in fresh medium with and without 10-6 M UAMC-1110. For 
all experiments, radioligand uptake in cells was measured with a 
γ-counter. Data are expressed as percentage added dose (%AD). 
Results: eFAP-6 demonstrated the highest affinity of the panel. 
With an IC50 of 0.5 nM its FAP affinity is superior to that of FAPI-46 
(2.0 nM). The IC50 of eFAP1-5 ranged between 16.3 and 69.4 nM. 
[111In]In-eFAP-6 showed rapid internalization with a peak of 23.3% 
AD after 15 minutes, whereas FAPI-46 has a peak uptake of 29.9% 
AD after 45 minutes. After 60 minutes of externalization, while re-
uptake was blocked, only 10.7% of [111In]In-FAPI-46 remained in the 
cells. This was 9.1% for [111In]In-eFAP-6. Furthermore, low re-uptake 
of [111In]In-eFAP-6 was observed. More re-uptake occurred for FAPI-
46, however the re-uptake rate decreased over time. Conclusion: 
eFAP-6 has a high FAP affinity and shows rapid FAP-specific uptake. 
Unfortunately, the radioligand did not show an improved retention 
time in vitro; the efflux rate is similar to that of FAPI-46. In addition, 
eFAP-6 uptake peaks already at 15 minutes and little tracer re-
uptake occurred. This differs from FAPI-46, indicating a different 
biological interaction between eFAP-6 and FAP. The superior affinity 
and faster accumulation of eFAP-6 in FAP-positive cells indicate that 
eFAP-6 can potentially be superior to FAPI-46 for nuclear imaging. 

OP-369
Targeted diagnostic applications of tumor stroma using 
radiolabeled fibroblast activation protein (FAP) inhibitors. 
Preclinical evaluation of a series of FAP-based probes 
labeled with 68Ga
S. Imlimthan1, E. Menéndez1, A. Escudero-Castellanos1, E. Moon2, T. 
Läppchen1, H. Rathke1, A. Afshar-Oromieh1, F. Rösch2, A. Rominger1, 
E. Gourni1;  
1University Hospital Bern, Department of Nuclear Medicine, 
Bern, SWITZERLAND, 2Department of Chemistry – TRIGA site, 
Johannes Gutenberg - University Mainz, Mainz, GERMANY.

Aim/Introduction: As a crucial component of tumor 
microenvironment, cancer-associated fibroblasts (CAFs), play a 
critical role in tumor progression. CAFs can be identified by the 
expression of several markers like, α-smooth muscle actin, fibroblast-
specific protein 1, fibroblast activation protein (FAP) and platelet-
derived growth factor receptor (PDGFR) α/β. In particular, FAP, 
amongst other diseases, is a key player in cancer development by 
promoting tumorogenesis and rapid tumor growth. It is essentially 
absent in normal adult tissues and in non-malignant tumors and 
this in combination with the aforementioned functions renders 
it an appealing drug target. The current study aims at evaluating 
novel FAP-specific inhibitors suitable to serve as precursors for the 
generation of radiopharmaceuticals with the potential to be used 
for theranostics of FAP-positive tumors. Materials and Methods: 
The FAP inhibitor UAMC1110 was functionalized with the chelators 
2,2′ ,2′′ ,2′′′-(1,4,7,10-tetraazacyclododecane-1,4,7,10-tetrayl)
tetraacetic acid (DOTA), 5-[1,4-bis tertbutoxycarbonylmethyl-6-
(tert-butoxycarbonylmethyl-methyl-amino)-[1,4] diazepan-6-yl]-
pentanoic acid (DATA5m-3tBu) and 2,2′,2”-(10-(2,6-dioxotetrahydro-
2H-pyran-3-yl)-1,4,7,10-tetraazacyclododecane-1,4,7-triyl)triacetic 
acid (DOTAGA) via the squaric acid-based spacer. The generated 
precursors DOTA.SA.FAPi (1), DATA5m.SA.FAPi (2) and DOTAGA.(SA.
FAPi)2 (3) were labeled with 68Ga. Their lipophilicity and tendency 
to bind to human plasma proteins was investigated. They were also 
evaluated in vitro (saturation and internalization binding studies) 
using the human hTERT PF179T CAF cells which overexpress FAP 
as proven by western blot and immunofluorescence staining. 
Furthermore, in vivo studies were performed in PC3 tumor xenografts. 
Results: 68Ga-1, 68Ga-2 and 68Ga-3 were prepared in radiochemical 
purity >95% and molar activities 13, 15 and 16 GBq/µmol exhibiting 
a logDoctanol/PBS of -3.4, -3.7 and -1.7, respectively. The % of the 
radioactivity bound to human serum proteins was 9 for 68Ga-1 and 
68Ga-2 and 18 for 68Ga-3 after 30 min of incubation. 68/natGa-1, 68/

natGa-2 and 68/natGa-3 exhibited high affinity for the CAF cells, with 
Kd values of 0.41±0.03, 0.92±0.23 and 1.15±0.26 nM, respectively. 
Specific internalization was found in cell culture with a maximum 
of 23%, 21% and 15% for 68Ga-1, 68Ga-2 and 68Ga-3, respectively, 
with 93% of the total cell associated activity internalized after 1h of 
incubation with the cells. Preliminary biodistribution studies using 
68/natGa-1 showed specific tumor uptake (4.21±1.09 %IA/g) in PC3 
xenografts at 1 h p.i. with the tumor being the second tissue with 
the highest uptake after pancreas (5.06±0.73 %IA/g, 1 h p.i.). These 
findings were also illustrated by PET imaging. Conclusion: The 
results demonstrated herein provide preliminary evidence for the 
potential use of 68Ga-1, 68Ga-2 and 68Ga-3 as diagnostic radiotracers 
for stromal tumor imaging via FAP targeting. 
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OP-370
A Population Pharmacokinetic Model Using Imaging 
Data to Assess Variability in Pharmacokinetics of [177Lu]
Lu-PSMA-617 in Low Volume Metastatic Prostate Cancer 
Patients
H. Siebinga1,2, B. M. Privé3, S. M. B. Peters3, J. Nagarajah3, B. J. de Wit 
- van der Veen2, A. D. R. Huitema1,4,5, J. J. M. Hendrikx1,2;  
1Department of Pharmacy & Pharmacology, The Netherlands 
Cancer Institute, Amsterdam, NETHERLANDS, 2Department 
of Nuclear Medicine, The Netherlands Cancer Institute, 
Amsterdam, NETHERLANDS, 3Department of Radiology 
and Nuclear Medicine, Radboud University Medical Center, 
Nijmegen, NETHERLANDS, 4Department of Clinical Pharmacy, 
University Medical Center Utrecht, Utrecht, NETHERLANDS, 
5Department of Pharmacology, Princess Máxima Center 
for Pediatric Oncology, Utrecht, NETHERLANDS.

Aim/Introduction: Therapeutic efficacy and toxicity of radioligand 
therapy with Lutetium-177 Prostate Specific Membrane Antigen 
([177Lu]Lu-PSMA) are both proportional to absorbed radiation 
doses, suggesting that personalized dosing might result in a better 
therapeutic index. Population pharmacokinetic (PK) modeling 
based on post-treatment scans, is a promising tool to enhance 
quantification of [177Lu]Lu-PSMA uptake profiles at a population 
level. However, imaging data show higher quantification variability 
than blood sampling data and are not regularly used as input for 
such models. Our primary aim was to evaluate the potential of 
using uptake profiles derived from 177Lu-SPECT/CT as input for a 
population PK model. In addition, a population PK dosimetry model 
was developed to get a better understanding of PK parameters, 
and assess variability in organ and tumor uptake for [177Lu]Lu-
PSMA-617 in patients with low volume metastatic prostate cancer. 
Materials and Methods: Data of 10 patients receiving two cycles 
of [177Lu]Lu-PSMA-617 (~3 and ~6 GBq, 8-weeks interval) were 
available from a prospective clinical study (NCT03828838). After 
each administration, nine blood samples and five SPECT/CT scans 
were acquired. An initial model was developed using both (decay 
corrected) blood sample and scan data (NONMEM software version 
7.4), and was expanded to a multi-compartment model, with 
extra compartments representing relevant tissues, such as salivary 
glands, liver, kidney, tumor lesions and a rest compartment. Results: 
A six compartment model was developed and (blood) activity data 
obtained from SPECT scans could be used as model input. Model 
estimations showed that tumor uptake (kin) and tumor excretion 
(kout) was slower compared to other organs. In general, interpatient 
variability on clearance from central compartment and uptake 
in non-target tissues was rather small (10% for clearance, 17% for 
kidney, 1.2% for liver), for salivary glands (45%) and tumor (55%) 
this was higher. Tumor uptake differed (intra-patient) between 
cycles with 35.2% (%CV) and salivary gland uptake decreased 
in cycle 2 (33% estimated population decrease). Conclusion: A 
[177Lu]Lu-PSMA-617 population PK model was developed using 
(blood) activity concentrations derived from SPECT/CT scans. The 

final model adequately described uptake into the relevant tissues; 
salivary glands, kidney, liver and tumors. This study demonstrated 
that using a population PK approach, based on imaging data, 
enables one to obtain information regarding population PK 
parameters and its variability within the population. Future research 
using this approach could focus on comparing different PSMA-
ligands, extrapolating this model to a population with larger tumor 
burden or enhancing dose predictions for individual patients. 

OP-371
Tumour dosimetry after Lutetium-177 PSMA Therapy: a 
new voxel-based approach with time-integration at the 
volume level
R. Danieli, C. Marin, C. Artigas, Q. Shagera, B. Vanderlinden, N. 
Reynaert, P. Flamen, H. Levillain;  
Institut Jules Bordet, Anderlecht, BELGIUM.

Aim/Introduction: Lutetium-177 Prostate-Specific Membrane 
Antigen (PSMA) Therapy is an increasingly adopted modality for 
treating metastatic prostate cancer patients. In current practice, 
tumour dosimetry after 177Lu-PSMA is performed using the sphere 
model. Recent advancements in the field, however, suggest the use 
of more sophisticated approaches based on the patient-specific 
activity distribution and geometry derived from SPECT and CT 
images, respectively. This study aims to compare a new voxel-based 
approach with time-integration at the volume level to the current 
methodology for tumour dosimetry after 177Lu-PSMA. Materials 
and Methods: 22 prostate cancer patients treated with 177Lu-PSMA 
were included. Tumours were segmented on the 68Ga-PSMA-PET/
CT acquired at baseline using a gradient-based tool. The same 
tumours were segmented on the 177Lu-PSMA-SPECT/CTs acquired 
at 24 and 168 hours post-injection, using a region-growing tool 
to reach the same volume as on the PET. According to the current 
approach (OLD), the mean activity in each tumour was converted 
into dose-rate using sphere S-factors. In the new approach (NEW), 
activity-maps were convolved with a dose-voxel-kernel to obtain 
dose-rate-maps. For both methods, mean dose-rates at 24 and 
168 hours were fitted to a mono-exponential function and time-
integrated assuming a constant trend from injection to the first time-
point to obtain the effective half-life (Teff ) and the absorbed dose 
(AD). To compare NEW vs OLD, the % root-mean-square deviation 
(RMSD) of Teff and AD were calculated (OLD taken as reference). 
The Student’s t-test was used to compare Teff and AD computed 
with the two approaches. Their agreement was analyzed with Lin’s 
concordance correlation coefficient (CCC) and the Bland-Altman 
analysis was performed to identify systematic differences (biases) 
and the 95% limits of agreement (LoA). Results: 123 tumours were 
analyzed. Average Teff and AD were 61±17h and 14±12Gy for 
OLD, and 60±17h and 13±11Gy for NEW, respectively. RMSD of 
Teff and AD were 3% and 9%, respectively. There were statistically 
significant differences between the two approaches, with NEW 
presenting slightly lower Teff (p<0.0001) and AD (p<0.0001) than 
OLD. Lin’s CCC was 0.9932 (r=0.9950) and 0.9858 (r=0.9961) for Teff 
and AD, respectively. The bias(LoA) was -1.0h(-4.5,2.6) for Teff and 
-1.2Gy(-4.3,1.9) for AD. Conclusion: Our results showed that Teff 
and AD computed according to the new approach are concordant 
with those obtained with the current methodology. Moreover, 
observed differences are reasonably low and justifiable. This new 
method, enabling personalized dosimetry in a fully integrated way, 
represents a better alternative to tumour dosimetry after 177Lu-
PSMA. 
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OP-372
Clinical dosimetry in [177Lu]Lu-PSMA therapy: fewer 
imaging time points, still useful
D. de Vries-Huizing, E. Rijkhorst, E. Owers, B. de Wit-van der Veen;  
Netherlands Cancer Institute, Amsterdam, NETHERLANDS.

Aim/Introduction: Image-based dosimetry can provide valuable 
information on [177Lu]Lu-PSMA therapy, as efficacy and toxicity are 
proportional to absorbed doses. So far, after each administration 
post-therapy imaging is ideally performed at 3-6 time points to 
enable patient-specific dosimetry analysis. The goal of this study 
was to evaluate the dosimetric error when reducing the number 
of time points from three to two to reduce departmental workload 
and burden for patients. Materials and Methods: Patients were 
treated with 7.4 GBq [177Lu]Lu-PSMA-I&T and 3-bed SPECT/CT was 
acquired at 4h, 24h, and 5-7 days after administration on Symbia 
T and Intevo Bold systems. Imaging parameters included: MEGP 
collimator, 208±10% keV with 10% downscatter, 14 sec/view, 64 
views, continuous mode, and FLASH3D (6i8ss) reconstructions 
with attenuation and scatter correction. Segmentation and 
quantification was performed in PLANET Dose. Spherical 20 mm 
diameter VOIs were centred on the highest uptake in salivary 
glands and tumour lesions. The kidney cortex was segmented 
on CT, and liver and spleen were sampled with 30 and 40 mm 
diameter VOIs. The reference absorbed dose using three time 
points was calculated using a publicly available tri-exponential 
fit [1, 2]. This was compared to a mono-exponential fit using 
the 24h and 5-7 day time points. Analysis included descriptive 
statistics and the intra-class correlation coefficient (ICC, two-
way mixed, absolute agreement). Results: Data from 21 patients 
treated with 38 therapy cycles were included in this analysis. The 
median difference in mean absorbed dose and percentage error 
is presented. The absolute difference between the two and three 
time point mean absorbed dose was 0.2Gy [ICC 0.998; error 2.7%] 
and 0.3Gy [ICC 0.998; error 2.3%] for soft tissue and bone lesions. 
For parotid and submandibular glands, the difference in mean 
absorbed dose was -0.6Gy [ICC 0.931; error -17%] and -0.3Gy [ICC 
0.961; error -14%]. For kidneys, spleen and liver differences of -0.6Gy 
[ICC 0.912; error -16%], -0.1Gy [ICC 0.698; error -37%], and -0.1Gy 
[ICC 0.841; error -27%] were observed. Conclusion: Dosimetry 
calculations using two instead of three time points result in a ~2% 
overestimation for tumour lesions and ~15% underestimation for 
salivary glands and kidneys. Larger errors and lower ICC-values were 
observed for the other organs. Next steps in this research include 
evaluation of population-based models. References: 1. Jackson et 
al. Radiation Dosimetry in (177)Lu-PSMA-617 Therapy Using a Single 
Posttreatment SPECT/CT Scan: A Novel Methodology to Generate 
Time- and Tissue-Specific Dose Factors. J Nucl Med, 2020. 2. https://
github.com/jacksonmedphysics/TriExponential-Solver.

OP-373
Bone marrow dosimetry in low volume hormone mHSPC 
receiving Lu-177-PSMA therapy using SPECT/CT
D. Grob1, B. M. Privé1, J. Nagarajah1, M. W. Konijnenberg2,1, S. M. B. 
Peters1;  
1Radboud University Medical Center, Nijmegen, NETHERLANDS, 
2Erasmus Medical Center, Rotterdam, NETHERLANDS.

Aim/Introduction: Bone marrow toxicity in advanced prostate 
cancer patients who receive Lu-177-PSMA is a well-known concern 
[1]. In early stage patients; e.g. low volume metastatic hormone 
sensitive prostate cancer (mHSPC) patients, prevention of late bone 

marrow toxicity is even more crucial due to longer life expectancy. 
To date, bone marrow dosimetry is primarily performed using 
blood sampling. Unfortunately, this method is invasive and it is 
unclear how accurate it is in patients with multiple metastases. 
Therefore other methodologies are investigated. We calculated the 
bone marrow absorbed dose for Lu-177-PSMA in mHSPC patients 
using SPECT/CT imaging and compared it to the blood sampling 
method as reference. Materials and Methods: Eight mHSPC 
patients underwent two cycles (3 and 6 GBq) of Lu-177-PSMA-617 
therapy. After each cycle, five time point (1h,24h,48h,72h,168h) 
SPECT/CT was performed at kidney level. Red bone marrow 
dosimetry was performed using commercial software for drawing 
ten 1.5 cm diameter spheres in the lowest ten vertebrae (if visible). 
Noise/background was subtracted from the bone marrow spheres 
using a similar sphere in fat at the same height of each vertebra. 
The time-activity curve was determined for all vertebrae in both 
cycles using a single-exponential curve. 70% red bone marrow 
per vertebra volume was assumed (ICRP 70) to determine the 
activity in the total body red bone marrow (1170 gram, ICRP 89). 
The corresponding S-value for red marrow (OLINDA, only self-
dose) was used for calculating the absorbed dose. Blood-based 
dosimetry was based on the blood sampling method according 
to the EANM guidelines [3]. A paired t-test was used for statistics 
(p<0.05 significant difference). Results: All patients had at least 
eight vertebrae visible to perform calculations. The dose per activity 
was a mean of 0.019±0.008 Gy/GBq and 0.017±0.003 Gy/GBq for 
the imaging-based and blood-based method, respectively (not 
significantly different, p=0.36). There is a large difference in dose per 
activity per vertebra: Vertebra L1 had the highest dose per activity 
0.032±0.025 Gy/GBq, while vertebra T8 had the lowest: 0.009±0.004 
Gy/GBq. Conclusion: The present data suggest that imaging-based 
dosimetry for red bone marrow could be a possible replacement 
for blood sampling dosimetry. The next step is to compare the 
dosimetry in patients with multiple bone metastases. For clinical 
implementation, simplification of this protocol is crucial, therefore 
we will investigate the minimum number of time-points and 
vertebrae needed for reliable dosimetry. References: [1] Sartor et 
al,2021 [2] Privé et al,2021 [3] Hindorf et al,2010

OP-374
Investigation of the biodistribution and dosimetry for 
combined Lu-177/Ac225-PSMA-I&T therapy using multi-
isotope quantitative SPECT imaging
A. Delker, M. Schleske, G. Liubchenko, I. Berg, M. J. Zacherl, M. 
Brendel, F. J. Gildehaus, A. Harbach, M. Rumiantcev, S. Resch, L. 
Kaiser, J. Brosch-Lenz, V. Wenter, L. Unterrainer, P. Bartenstein, S. 
Ziegler, L. Beyer, G. Böning;  
Department of Nuclear Medicine, LMU 
Hospital, Munich, GERMANY.

Aim/Introduction: Ac-225-PSMA and Lu-177-PSMA therapy evolved 
as promising treatment option for advanced prostate cancer. 
Tandem use of Ac-225/Lu-177-PSMA therapy can be beneficial to 
increase the therapeutic window, i.e. to balance treatment effect 
and organ toxicity. Simultaneous therapy with Ac-225/Lu-177-
PSMA offers the unique opportunity to compare the compound-
specific biodistribution and to derive absorbed dose estimates for 
lesions and organs-at-risk. Materials and Methods: Eight patients 
received simultaneous administration of 7.96+/-0.03 MBq Ac-225-
PSMA-I&T and 1057+/-20 MBq Lu-177-PSMA-I&T. A multi-isotope 
SPECT/CT of the abdomen was acquired 24 h p.i., i.e. the Lu-177-
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photopeak at 208 keV (width: 15 %) and the peak at 440 keV (width: 
20 %) originating from the Ac-225-progeny Bi-213. Imaging was 
performed on a Siemens Symbia Intevo T16 SPECT/CT with one 
hour total scan time (high-energy collimator, 16 projections p. head, 
210 s step time, 128x128 pixel). An additional 20-minute whole-
body Lu-177-SPECT/CT was acquired at 48 h, using a conventional 
Lu-177 protocol. Reconstruction employed an in-house MAP 
algorithm with CT-based attenuation and window-based scatter 
correction and resolution modelling. Lesion (threshold) and kidney 
(CT) SUV for both compounds were compared at 24 h. To improve 
comparability of Ac-225-PSMA-I&T and Lu-177-PSMA-I&T uptake 
patterns with regard to noise and resolution, appropriate post-filters 
were determined via SIMIND phantom simulations. A Gaussian 
post-filter of 30 mm and 45 mm FWHM was employed for 440 keV 
and 208 keV, respectively. Dosimetry was performed according 
to MIRD, using a mono-exponential fit and the Lu-177-PSMA-I&T 
biological pharmacokinetic as a surrogate for Ac-225-PSMA-I&T. 
Results: The SUV for kidneys and 26 lesions showed a strong and 
significant correlation for both compounds (kidneys: Pearsons’s 
r=0.94, p<0.01; lesions: Pearson’s r=0.97, p<0.01). MATLAB Wilcoxon-
signed-rank revealed a significant difference for the kidney SUV 
(p<0.01), while no significant difference was found for lesion SUV. 
The mean kidney SUV was 2.1+/-0.9 and 2.5+/-0.8 for 177Lu-PSMA-
I&T and 225Ac-PSMA-I&T. Respective values for the not recovery-
corrected lesion SUV from post-filtered data were 1.8+/-1.3 and 
1.8+/-1.1. The RBE-weighted absorbed dose per unit administered 
activity was found to be significantly different for both, kidneys 
and lesions (p<0.01), i.e. on average 17.7+/-12.0 % and 60.2+/-58.7 
% higher for 225Ac-PSMA-I&T for kidneys and lesions, respectively. 
Conclusion: Although, Ac-225-PSMA-I&T and Lu-177-PSMA-I&T 
show similar pharmacokinetics at 24 h, significantly higher kidney 
SUV were found for the 440-keV-peak of the Ac-255-progeny Bi-
213, that might be caused by freely circulating Bi-213. However, first 
kidney dosimetry estimates revealed no critical values. 

OP-375
Absorbed dose estimation for 177Lu-HA-DOTATATE therapy 
using a PBPK model or a mono-exponential fit
V. Vasic, B. Schemmer, C. Orlov, V. Prasad, A. Beer, G. Glatting;  
Department of Nuclear Medicine, Ulm University 
Medical Centre, Ulm, GERMANY.

Aim/Introduction: Radioligand therapy (RLT) is a treatment option 
for gastroenteropancreatic neuroendocrine tumours (GEP-NETs). 
The absorbed dose (AD) calculation requires the determination 
of the time-activity curve (TAC). If only a few measurement points 
are available, the fitting is possible only with a mono-exponential 
function. Therefore, a physiologically-based pharmacokinetic (PBPK) 
model designed for 177Lu-HA-DOTATATE (HA, high-affinity) is used to 
calculate ADs in organs and tumours and compared to a mono-
exponential fit function. Materials and Methods: Four patients 
aged (53±15) years with diagnosed GEP-NETs were analysed. 
Patients received (63±13) nmol and (6.5±0.8) GBq [177Lu]Lu-HA-
DOTATATE. Three planar images (1 h, 1 and 2 d after administration) 
and one SPECT/CT per cycle (1 d after administration) were used 
(2.5D-dosimetry). One patient completed 3 cycles and 3 patients 
completed 4 cycles. Organ and tumour volumes were determined 
from PET/CT images measured 1 week before treatment. Patient 
information (e.g. age, weight, glomerular filtration rate (GFR), 
release rates) are used as input for the PBPK model implemented 

in Simbiology/MATLAB. The receptor density and degradation 
rate of organs and tumours were fitted to 15 biokinetic data per 
patient. ADs for the left kidneys and tumour lesions were evaluated 
additionally with a mono-exponential fit using the software 
NUKDOS[1]. ADs were compared using a Wilcoxon matched-
pairs signed rank test with p<0.05 considered significant. Results: 
The median [min,max] ADs using the PBPK model were found to 
be 6.4 [3.2,10.0] Gy and 15.3 [3.1,45.9] Gy in the kidneys and the 
tumours, respectively; the corresponding ADs determined with 
the mono-exponential function were 7.4 [1.7,15.8] Gy and 12.8 
[3.9,63.5] Gy. There was no significant difference in ADs between 
the PBPK model and the mono-exponential function. The median 
absolute difference between both methods is however 3.5 Gy 
and 4.0 Gy in kidneys and lesions, respectively. Conclusion: The 
investigated time sampling schedule containing only 3 early 
measurements combined with the use of a mono-exponential 
fit function (2 parameters) is not suited for the calculation of ADs 
due to the high scatter/uncertainty in the obtained values. Using a 
PBPK model (13 fit parameters) for fitting organs and whole-body 
kinetic data together yields ADs with a higher precision and, most 
probably, also accuracy. The advantage of estimating ADs with a 
PBPK model is the inclusion of prior knowledge, e.g. the values of 
the release rates which determine the long-term behaviour of the 
radiopharmaceutical in the patient. References: [1] Kletting et al. Z 
Med Phys 2015;25:264-274

OP-376
Implementation of Simplified Protocol for Tumour 
Dosimetry in Molecular Radiotherapy with 177Lu-DOTATATE
R. Danieli, G. Marin, M. Mileva, B. Vanderlinden, I. Karfis, N. 
Reynaert, P. Flamen, H. Levillain;  
Institut Jules Bordet, Anderlecht, BELGIUM.

Aim/Introduction: Dosimetry after Molecular Radiotherapy 
requires Multi-Time Point (TP) imaging after each cycle, which 
is burdensome for patients and clinic. Dosimetry protocols with 
reduced number of TPs are therefore essential. This study aims to 
investigate three simplified protocols for tumour dosimetry after 
177Lu-DOTATATE. Materials and Methods: Patients with advanced 
gastroenteropancreatic neuroendocrine neoplasms were treated 
with 4 cycles of 177Lu-DOTATATE. Reference protocol included 
serial SPECT/CT acquisitions at 4, 24 and 168 hours post-injection 
after each cycle. Tumours were segmented on the 68Ga-DOTATATE 
PET/CTs performed prior to each cycle using a gradient-based 
technique. The same tumours were segmented on the 177Lu-
DOTATATE SPECT/CTs with a region-growing tool to reach the 
target volume determined on PET. The mean activity inside 
tumours was converted into dose-rate using the sphere model. 
Absorbed dose (AD) was obtained time-integrating the dose-
rate (trapezoidal method up to 24 hours and mono-exponential 
decay derived from the last two TPs). We selected three simplified 
protocols: A: 3-TP dosimetry in cycle 1 (C1) and C3, no imaging in 
C2 and C4 (same AD per injected activity as in the preceding cycle 
assumed);B: 2-TP dosimetry (24 and 168 hours) in each cycle, mono-
exponential decay used;C: 2-TP dosimetry in C1 (24 and 168 hours) 
and 1-TP dosimetry (24 hours) in subsequent cycles (same effective 
half-life as in C1 assumed).For each tumour, we calculated the 
cumulative AD (cum_AD) obtained with reference and simplified 
protocols. For B/C, AD after C1 (AD_C1) was also investigated. 
% root-mean-square deviations (RMSD) of cum_AD and AD_C1 
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were computed. Bland-Altman analysis quantified biases and 95% 
limits of agreement (LoA). The agreement between simplified and 
reference protocols was assessed by Lin’s concordance correlation 
coefficient (CCC). Results: Average cum_AD in 57 tumours from 27 
patients was 122±59Gy, 128±64Gy, 125±60Gy and 124±60Gy for 
reference, A, B and C, respectively. Average AD_C1 was 36±21Gy 
for the reference and 37±21Gy for B/C. RMSD of cum_AD were 
12%, 2%, 8% for A, B and C, respectively; 3% for AD_C1. Cum_AD 
bias(LoA) was 6Gy(-22,34), 2Gy(-1,6) and 2Gy(-17,21) for A, B and C, 
respectively. The bias(LoA) for AD_C1 was 0.7Gy(-0.5,1.8). Lin’s CCC 
were 0.9693(r=0.9778), 0.9987(r=0.9998), 0.9857(r=0.9863) for AD_
cum computed with A, B, and C, respectively, and 0.9991(r=0.9998) 
for AD_C1. Conclusion: Simplified tumour dosimetry with imaging 
at 24 and 168 hours post-injection (B) provided reasonably low 
differences compared to our reference protocol. Its implementation 
into the clinical routine would significantly reduce the number of 
image acquisitions. 

OP-377
Effects of imaging time points on uncertainty in absorbed 
dose to the kidneys in patients with neuroendocrine 
tumours receiving 177Lu-DOTATATE therapy
M. Sandstrom1,2, E. Ilan1,2, C. Widström1, A. Sundin2, M. 
Lubberink1,2;  
1Medical Physics, Uppsala, SWEDEN, 2Nuclear 
Medicine and PET, Uppsala, SWEDEN.

Aim/Introduction: Fractionated molecular radiotherapy with 
177Lu-DOTATATE is an effective treatment option for patients with 
generalized neuroendocrine tumors. Calculation of the absorbed 
doses (AD) to solid organs have been suggested in the attempt to 
optimize the treatment. The uncertainty of the calculated absorbed 
doses is dependent on both how well the activity concentrations 
are determined and when they are determined. The current aim 
was to study the uncertainty dependence on the timepoints of the 
imaging. Materials and Methods: A typical kidney time-activity 
curve was created based on average values of late imaging (24, 96 
and 168 h after start of infusion) in one thousand patients also data 
from six patients who underwent early imaging using both dynamic 
PET with 68Ga-DOTATATE and SPECT with 177Lu-DOTATATE at 0.5, 1, 2, 
4 and 8 h p.i.. For this typical curve the absorbed dose was 4 Gy 
for a 7.4 GBq cycle. Seven datasets with different timepoints were 
calculated with timepoints between 24 and 168h. The results of 
two commonly used sets (24h, 96h and 168h for dataset 1 and 24h, 
48h and 72h for dataset 2) are presented in the abstract. A normally 
distributed uncertainty of 10% was used for all measurement points 
as input to the 200000 sets of datapoints created using random 
numbers in MatLab. A single exponential curve was then fitted to 
the datapoints of all 200000 sets and from this the absorbed dose 
and effective half-life was calculated for all sets individually. Results: 
The median (10% percentile - 90% percentile) for the absorbed dose 
was, in Gy per 7.4 GBq, 4.1 (3.5 - 4.6) in dataset 1 and 4.0 (3.4 - 5.1) in 
dataset 2. The effective half-life for dataset 1 was 49 (40 - 63) h and 
for dataset 2 46 (32 - 80) h. Variability in absorbed dose and effective 
half-life was lowest when there was a long time between the first 
and last measurement point. This effect was much more important 
if the effective half-life than in absorbed dose. Conclusion: To 
minimize uncertainties in the absorbed dose calculations it is 
important to minimize extrapolations due to imaging time point as 
much as clinically possible. 

OP-378
Optimal sampling of a single-time-point dosimetry for 
peptide receptor radionuclide therapy using a non-linear 
mixed effects model and a sum of exponential functions
G. Glatting1,2, A. Riana3, A. J. Beer2, D. Hardiansyah3;  
1Medical Radiation Physics, Department of Nuclear Medicine, 
Ulm University, Ulm, GERMANY, 2Department of Nuclear 
Medicine, Ulm University, Ulm, GERMANY, 3Medical Physics and 
Biophysics, Physics Department, Faculty of Mathematics and 
Natural Sciences, Universitas Indonesia, Depok, INDONESIA.

Aim/Introduction: An accurate and precise estimation of the 
absorbed doses (ADs) is desirable for individualized treatment 
planning in peptide-receptor radionuclide therapy (PRRT). The 
aim of this study was to determine the optimal single-time-point 
dosimetry to calculate the ADs of 111In-DOTATATE in PRRT using a 
non-linear mixed effects (NLME) model and a sum of exponential 
(SOE) functions. Materials and Methods: Biokinetic data of 111In-
DOTATATE in tumours and kidneys were obtained from eight 
patients using planar imaging at T1=(2.9±0.6) h, T2=(4.6±0.4) h, 
T3=(22.8±1.6) h, T4=(46.7±1.7) h and T5=(70.9±1.0) h post injection. 
The SOE function A(t)=(ka*ke)*c/(ka-ke)*[exp(-ke*t)-exp(-ka*t)], an 
NLME model and a single imaging at different time points were 
used to calculate ADs in tumours and kidneys. The single-time-
point imaging absorbed dose (ADST) at different time points in 
tumours and kidneys were obtained using the injected activity that 
can deliver 20 Gy to the kidneys. The differences DELTA between the 
ADST and the actual ADs for 20 Gy ADs to the kidneys were analysed. 
The optimal time point with the lowest joint root mean square error 
(RMSE) of the DELTA values in kidneys and tumour was determined. 
The RMSE was also calculated for the mean patient to mimic a 
cohort-based dosimetry. The ratio of the RMSE from the single-time-
point dosimetry to the RMSE from the mean patient were analysed. 
Results: Using SOE-NLME modelling and a single-time-point data 
resulted in a good fit (visual inspection and coefficient of variation 
<50%). The estimated fixed effect parameters from all-time-point 
fittings, i.e. for the mean patient, were [ka=1.3×10-2/h, ke=3.3×10-

4/h and c=19.8], and [ka=1.0×10-2/h, ke=2.8×10-4/h and c=133.1] for 
tumour and kidneys, respectively. The RMSE values for single-time-
point dosimetries were 36.9, 24.5, 7.8, 6.8, and 15.2 Gy for T1, T2, T3, 
T4 and T5, respectively. T4 was identified being the time point with 
the lowest RMSE value for a single-time-point dosimetry. The RMSE 
value for the cohort-based dosimetry (using the mean patient) 
was 162.2 Gy. Conclusion: The calculation of individual ADs using 
a single-time-point data, an SOE function and an NLME model in 
PRRT yields the best RMSE at T4=(46.7±1.7) h p.i.. Compared to the 
case of using a cohort-based dosimetry (i.e. for the mean patient), 
the T4-RMSE decreases by a factor of 23.8, demonstrating the 
considerable improvement of the (individualised) single-time-point 
dosimetry compared to the cohort-based dosimetry. 
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OP-379
Multi-cycle dosimetry of [177Lu]Lu-PSMA-617 for the 
treatment of metastatic castration-resistant prostate 
cancer: results from the VISION trial sub-study
J. Kurth1, K. Rahbar2, M. Eiber3, R. Sparks4, N. Baca4, B. J. Krause1, 
M. Lassmann5, W. Jentzen6, D. Chicco7, P. Klein8, L. Blumenstein9, J. 
Basque10, K. Herrmann6;  
1Rostock University Medical Center, Rostock, GERMANY, 
2University Hospital Münster, Münster, GERMANY, 3Technical 
University of Munich, Munich, GERMANY, 4CDE Dosimetry 
Services, Knoxville, TN, UNITED STATES OF AMERICA, 5University 
Hospital Würzburg, Würzburg, GERMANY, 6University Hospital 
Essen, Essen, GERMANY, 7Advanced Accelerator Applications, 
a Novartis Company, Turin, ITALY, 8Novartis Institutes for 
BioMedical Research, East Hanover, NY, UNITED STATES OF 
AMERICA, 9Novartis Institutes for BioMedical Research, Basel, 
SWITZERLAND, 10Novartis Pharma AG, Basel, SWITZERLAND.

Aim/Introduction: The phase 3 VISION trial of lutetium (177Lu) 
vipivotide tetraxetan ([177Lu]Lu-PSMA-617; 177Lu-PSMA-617) in 
patients with PSMA-positive metastatic castration-resistant prostate 
cancer (mCRPC) showed that 177Lu-PSMA-617 plus standard of 
care (SoC) significantly improved overall survival and radiographic 
progression-free survival vs. SoC alone. A VISION dosimetry sub-
study aimed to quantify the absorbed dose of 177Lu-PSMA-617 in 
organs at risk of radiotoxicity. Materials and Methods: Dosimetry 
was performed in a separate cohort of 29 eligible non-randomized 
participants receiving SoC plus 177Lu-PSMA-617 7.4 GBq for up to 
6 cycles (44.4 GBq maximum cumulative activity). Whole-body 
conjugate planar-image scintigraphy and abdominal single-
photon emission computed tomography/computed tomography 
(SPECT/CT) images were collected. Whole-body and specific organ 
absorbed doses for cycles 2-6 were derived using single time point 
data and time-activity curves generated for cycle 1. Dosimetry 
outcomes were absorbed dose per unit activity (Gy/GBq) during 
cycle 1 and cycles 2-6, and predicted and observed cumulative 
absorbed dose (Gy) over all 6 cycles. Cumulative absorbed doses 
were predicted by extrapolation from cycle 1 doses in all patients 
and were measured in patients who completed all 6 cycles. Results: 
Of 29 patients enrolled in the sub-study, 21 received 2 or 3 cycles, 
18, 4 cycles; 13, 5 cycles; and 11, 6 cycles. During cycles 2-6, at-risk 
organs receiving the largest absorbed doses per cycle were lacrimal 
and salivary glands, with mean values ± standard deviation in Gy/
GBq of 1.80 ± 0.61 and 0.63 ± 0.30, respectively; followed by kidneys 
with 0.44 ± 0.21 and red marrow with 0.0310 ± 0.0071. Heart uptake 
was low (0.17 ± 0.12 Gy/GBq). Over all 6 cycles (n = 11), observed 
cumulative absorbed doses (in Gy) were 78 ± 22, 29 ± 14, 16 ± 7 
and 1.30 ± 0.31 in the lacrimal glands, salivary glands, kidneys, and 
red marrow, respectively, which was similar to 6-cycle cumulative 
absorbed doses predicted by extrapolation from cycle 1 data (N = 
29). Toxicity affecting at-risk organs during cycles 2-6 was consistent 
with safety in VISION. No patient experienced renal toxicity of 

CTCAE grade ≥ 3. Changes in QTcF were minimal during the first 
24h of treatment. Conclusion: Cumulative absorbed doses in at-
risk organs over multiple cycles were extrapolated with acceptable 
accuracy from cycle 1 dosimetry data in patients with mCRPC 
treated with 177Lu-PSMA-617. 177Lu-PSMA-617 had a good safety 
profile over 6 cycles with low cardiac toxicity and radiotoxicity in 
at-risk organs. 

OP-380
VISION read criteria of 68Ga-PSMA-11 PET scans for 
patient eligibility to 177Lu-PSMA-617 therapy: a simple 
and reproducible methodology
P. Kuo1, D. C. Yoo2, R. Avery3, M. Seltzer4, J. Calais5, J. Nagarajah6, W. 
A. Weber7, W. P. Fendler8, M. S. Hofman9, B. J. Krause10, A. Catafau11, 
E. Kpamegan12, M. Brackman13, A. T. Kendi14;  
1University of Arizona, Tucson, AZ, UNITED STATES OF AMERICA, 
2Warren Alpert Medical School of Brown University, Providence, 
RI, UNITED STATES OF AMERICA, 3Northwestern University, 
Evanston, IL, UNITED STATES OF AMERICA, 4Geisel School of 
Medicine at Dartmouth, Hanover, NH, UNITED STATES OF 
AMERICA, 5Ahmanson Translational Theranostics Division, 
Department of Molecular and Medical Pharmacology, 
University of California, Los Angeles, CA, UNITED STATES OF 
AMERICA, 6Department of Medical Imaging, Radboud University 
Medical Center, Nijmegan, NETHERLANDS, 7TUM School of 
Medicine, Technical University of Munich, Munich, GERMANY, 
8Department of Nuclear Medicine, University of Duisburg-Essen 
and German Cancer Consortium (DKTK)-University Hospital 
Essen, Essen, GERMANY, 9Cancer Imaging, Prostate Theranostics 
and Imaging Centre of Excellence (ProsTIC), Peter MacCallum 
Cancer Centre, Melbourne, AUSTRALIA, 10Rostock University 
Medical Center, Rostock, GERMANY, 11Advanced Accelerator 
Applications, a Novartis Company, Geneva, SWITZERLAND, 
12Novartis Pharmaceuticals Corporation, East Hanover, NJ, 
UNITED STATES OF AMERICA, 13Novartis Pharmaceuticals 
Corporation, Indianapolis, IN, UNITED STATES OF AMERICA, 
14Mayo Clinic, Rochester, MN, UNITED STATES OF AMERICA.

Aim/Introduction: Radioligand imaging agent [68Ga]Ga-PSMA-11 
(gallium (68Ga) gozetotide) is used to identify prostate-specific 
membrane antigen (PSMA)-positive tumours on PET/CT scans. 
In the phase 3 VISION study, 68Ga-PSMA-11 imaging was used to 
determine eligibility of patients with mCRPC for radioligand therapy 
(RLT) with [177Lu]Lu-PSMA-617 (177Lu vipivotide tetraxetan), based 
on pre-defined read criteria using a simple method not requiring 
quantification or additional 18F-fluorodeoxyglucose PET scan. This 
independent sub-study aimed to investigate inter- and intra-reader 
agreement of 68Ga-PSMA-11 PET/CT scans visual assessment 
using VISION read criteria for RLT eligibility and evaluate agreement 
between these and VISION eligibility read results. Materials 
and Methods: In VISION, 68Ga-PSMA-11 PET/CT scans were 
visually assessed as ‘inclusion cases’ if they had ≥1 PSMA-positive 
lesion with 68Ga-PSMA-11 uptake higher than liver, without CT-
measurable PSMA-negative lesions. Here, 125 VISION PET/CT scans 
were randomly selected to obtain 75 inclusion/50 exclusion cases 
(pre-determined). Scans were retrospectively assessed by three 
independent central readers not previously involved in VISION. 
A randomly selected subset of 20 inclusion/exclusion cases was 
re-coded for intra-reader reproducibility evaluation. Cases were 
classified as ‘inclusion’ or ‘exclusion’ based on VISION read criteria. 
Inter-reader variability was assessed by Fleiss’ Kappa statistics, and 
pair-wise variability and intra-reader reproducibility by Cohen’s 
Kappa statistics. Agreement rate between sub-study independent 
reads and VISION eligibility reads was calculated as percentage of 
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inclusion cases in VISION vs. cases assessed as inclusion by each 
independent reader. Results: For inter-reader variability, readers 
agreed on 96/125 (77%) cases (overall average agreement rate: 0.85; 
Fleiss’ Kappa: 0.60 [95% CI, 0.50─0.70]). Pair-wise agreement rate was 
0.82, 0.88, and 0.84 and corresponding Cohen’s Kappa was 0.54 (95% 
CI, 0.38─0.71), 0.67 (0.52─0.83), and 0.59 (0.43─0.75), respectively. For 
intra-reader reproducibility, agreement rate was 0.90, 0.90, and 0.95 
and corresponding Cohen’s Kappa was 0.78 (95% CI, 0.46─0.99), 
0.76 (0.46─0.99), and 0.89 (0.67─0.99), respectively. Number of actual 
VISION inclusion cases/total number of cases scored as ‘inclusion’ 
by each reader was 71/93 (agreement rate, 0.76; 95% CI, 0.66─0.85) 
for reader 1, 70/88 (0.80; 0.70─0.87) for reader 2, and 73/96 (0.76; 
0.66─0.84) for reader 3. Of 29 discordant cases, readers’ assessment 
differed for lymph node (6), bone metastasis, liver, or cases with 
no positive lesion (5 each), prostate/bladder (4), lung (2), adrenal 
gland (2), and kidney (1). Conclusion: VISION read rules show good 
technical performance, with reader variability results similar to 
literature, and comprises a simple patient selection method that 
does not require quantification or additional PET scans.

OP-381
Safety and efficacy of PSMA targeted radionuclide therapy 
with 177Lu-ITG-PSMA-1 in metastatic castration resistant 
prostate cancer patients: preliminary results of a Swiss 
wide prospective multicentre registry study
G. Nicolas1, A. Chirindel1, A. Bauman1, M. Fani1, N. Schaefer2, D. 
Wild1, SSNM Therapy Working Group;  
1University Hospital Basel, Basel, SWITZERLAND, 2University 
Hospital Lausanne, CHUV, Lausanne, SWITZERLAND.

Aim/Introduction: To assess the safety and efficacy of 177Lu-ITG-
PSMA-1 (177Lu-PSMA I&T) therapy in patients with progressive 
metastatic castration resistant prostate cancer (mCRPC), 
implemented in the day-to-day clinical practice in Switzerland. 
Materials and Methods: Prospective data collection in a multicenter 
national registry (EKNZ 2021-01271) for patients with progressive 
mCRPC treated with 177Lu-ITG-PSMA-1. The primary endpoint 
is safety, based on laboratory parameters monitored biweekly, 
adverse events (graded according to CTCAE v5.0) and a validated 
patient-reported xerostomia questionnaire. Efficacy outcome 
measures comprise best biochemical (PSA50: PSA decrease >50% 
from baseline) and imaging response (based on all available images 
modalities: CT, MRI, quantitated PSMA SPECT- or PET-CT), time to 
progression, overall survival and quality-of-life (EORTC PR25, EORTC 
QLQ-C30 and Brief Pain Inventory Questionnaires). Descriptive 
and comparative statistics will be used to evaluate therapy safety 
and response. Kaplan-Meier statistics will be used to evaluate 
time-to-outcome event. Results: We analyzed the first 93 patients 
(age: 74±8, mean±SD)) treated since May 2020 until March 2022 
with at least 1 cycle (number of cycles, median [IQR]: 3 [2-4],) and 
1 follow-up. The activity per cycle (median [IQR]) was 7.1 [6.3-7.5] 
GBq. Treatment related Grade ≥3 anemia and thrombocytopenia 
were found in 10 (11%) and 3 (3%) patients, respectively. Analysis of 
the Xerostomia-Questionnaire1 (XQ) showed an XQ-score increase 
from 7±10 to 10±11 (mean score from 0 to 80 ±SD) between the 
first and the last cycle, p=0.009 (paired t-test n=75), while an XQ-
score increase ≥10 was observed in 16 patients (21%). Biochemical 
response (PSA50) was achieved in 37/79 (47%) whereas any PSA 
decrease was observed in 56/79 (71%) patients. At the time of 
analysis, 14 patients have not yet reached the first follow-up visit. 
On molecular Imaging, partial response (PR) was observed in 47/89 
patients (53%). PR occurred at cycle 2 in 68% (32/47), at cycle 3 
in 19% (9/47), at cycle 4 in 6% (3/47) and after the 4th cycle in 6% 

(3/47) of patients. Survival and Quality-of-life life analysis will also be 
reported. Conclusion: Our preliminary analysis shows that 177Lu-ITG-
PSMA-1 therapy is safe and efficacious in most progressive mCRPC 
patients. Anemia appears to be the most frequent and clinically 
relevant subacute myelotoxicity; while during treatment, a marked 
XQ-score increase is reported only in a small minority of patients. 
Biochemical or imaging-based tumor response, was recorded in 
approximately half of the patients. References: 1 Eisbruch A, et al. 
Int J Radiat Oncol Biol Phys. 2001 Jul 1;50(3):695-704.

OP-382
Effect of 177Lu-PSMA-617 radioligand therapy on quality of 
life in patients with advanced metastatic prostate cancer
C. Scheer, M. Jüptner, Y. Zhao, M. Zuhayra, U. Lützen;  
Department of Nuclear Medicine, Molecular Diagnostic 
Imaging and Therapy, University Hospital of Schleswig-Holstein 
(UKSH), Karl Lennert Cancer Center North, Kiel, GERMANY.

Aim/Introduction: We evaluated the impact on the quality of life 
(QoL) of patients with advanced metastatic castration-resistant 
prostate cancer (mCRPC) treated with 177Lu-PSMA-617 in a palliative 
setting. According to the WHO definition of palliative care, an increase 
in patients’ QoL should be expected. Therefore, during radioligand 
therapy (RLT), we focused on three main topics: QoL, side effects, 
and progression of tumor burden. Based on these cornerstones, we 
examined the chances of success for a significant and sustainable 
improvement in QoL of patients receiving 177Lu-PSMA-617-RLT. 
Materials and Methods: 44 patients (age 57-84 years) with mCRPC 
were enrolled in this prospective study. QoL was assessed at the 
beginning of every treatment using the EORTC-questionnaire. 
Serum PSA-values were evaluated before each treatment as an 
indicator of tumor burden and the same applies to renal- and 
salivary glands function to detect possible side effects using 
scintigraphy with 99mTc-MAG-3 and 99mTc-pertechnetate 
respectively. Furthermore, the side effects on suppression of bone 
marrow were examined. Results: The analysis showed that 10/44 
patients continue their treatment up to 4, 3/44 Patients up to 3, 
15/44 patients up to 2 applications, and 16/44 patients up to 1 
application of RLT at an 8-to-10-week interval.In group 1 (4-cycle) 
mean QoL-score- started at 43/100, increased up to 63/100, 62/100, 
and finally decreased to 55/100. Mean PSA-values in this group 
started from 613 µg/l, dropped to 156 µg/l, and increased up to 332 
µg/l. In group 2 (3-cycle) baseline mean QoL-sore was 52/100, then 
74/100, and finally 64/100. Mean PSA-values in group 2 developed 
from 260 µg/l to 234 µg/l and finally to 324 µg/l. The mean QoL-
score in group 3 (2-cycles) remained nearly constant (51/100 and 
52/100). Mean PSA-values in group 3 raised from 747 µg/l up to 846 
µg/l.Currently, our data did neither indicate a relevant loss of salivary 
gland- nor renal function. All groups started with a decreased 
hemoglobin-value in serum (group 2 10,8 g/dl, group 3 11,9 g/dl 
and group 4 11,4 g/dl). During treatment, the average serum values 
of leucocytes, erythrocytes, thrombocytes, and hemoglobin for all 
groups remained nearly constant. Conclusion: Our results indicate 
that RLT with 177Lu-PSMA-617 has a positive effect on QoL, even 
though the tumor burden of the patients increased slightly during 
therapy, especially if the patients were able to receive multiple 
applications. So far, no relevant therapy-associated side effects 
concerning bone marrow suppression, salivary gland, and kidney 
function have occurred.
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OP-383
Clinical Outcomes and Contribution to Progression-Free 
Survival of Radionuclide Therapy with 225Ac-PSMA in 
Metastatic Castration-Resistant Prostate Cancer (mCDPK)
G. Beydagi1, N. Alan Selcuk1, E. Demirci1, M. Ocak2, T. Toklu1, K. 
Akcay1, B. Caner1, L. Kabasakal3;  
1Yeditepe University, Department of Nuclear Medicine, 
Istanbul, TÜRKIYE, 2Istanbul University, Faculty of 
Pharmacy, Department of Pharmaceutical Technology, 
Istanbul, TÜRKIYE, 3Istanbul University-Cerrahpasa 
Department of Nuclear Medicine, Istanbul, TÜRKIYE.

Aim/Introduction: Options for the treatment of advanced mCRPC 
are limited. Treatments with alpha radiopharmaceuticals have 
gained importance in recent years. The successful results obtained 
with 225Ac-PSMA are promising in this group of patients. In this 
study, the contribution of 225Ac-PSMA treatment to the survival 
of the cases was investigated. Materials and Methods: Cases who 
underwent 225Ac-PSMA treatment at Yeditepe University between 
December 2018 and March 2022 were analyzed retrospectively and 
progression-free survival analyzes were performed based on the 
date of first treatment. Results: In the study, 21 cases of advanced 
stage (stage 3-4) mCDPK were evaluated retrospectively. The mean 
age of the patients was 70.71±9.11. All of the patients had previously 
been treated with 177 Lu PSMA, and the patients were progressed 
and/or unresponsive under 177-Lu PSMA treatment (mean: 4.9 
cures). All of the cases received androgen deprivation therapy, 12 
patients received second generation anti-androgen therapy and 
19 patients received chemotherapy. 1 patient received 4 courses, 
2 patients received 3 courses, 6 patients received 2 courses, and 12 
patients received 1 course of 225-Ac PSMA. Among them, 177Lu-
PSMA and 225 Ac-PSMA combined treatment were applied to 2 
patients. It was determined that the average time between the two 
courses was 93 days. 225Ac-PSMA was applied at an average activity 
of 7.61 MBq (7-10 MBq) in each cycle. Grade 3 hematological toxicity 
developed in one patient after the second cycle. While the best 
PSA response (over 50% in PSA) after alpha therapy was observed 
in 6 patients (%35 of patients), any PSA response was observed in 
10 patients (%59 of patients). Treatment response was evaluated 
according to RECIST and PERCIST criteria in 15 patients whose Ga-
68 PSMA PET/CT images were available before and after the first 
course of 225Ac-PSMA treatment. Accordingly, partial response 
was observed in 5 patients (33.3%), stable disease was observed 
in 5 patients (33.3%), and progression was observed in 5 patients 
(33.3%). The mean progression-free survival of this group of patients 
was 129 days; mean overall survival was 269 days. Conclusion: In 
this study, it was observed that alpha therapy was effective even in 
cases with advanced stage mCRPC in which all treatment options 
were exhausted. 225Ac-PSMA shows promise with its high disease 
control rate and low toxicity. Alpha therapy is a new treatment 
option and more prospective studies are needed.

OP-384
Tandem Therapy Versus Single Agent 177Lu-PSMA and 
225Ac-PSMA Therapy of Advanced Stage Metastatic 
Castration Resistant Prostate Carcinoma: Clinical Trial 
From Azerbaijan
F. Novruzov1, E. Mehdi1, N. Orucova1, G. Aliyeva1, F. Guliyev2, F. 
Giesel3, J. Aliyev4;  
1Azerbaijan National Centre of Oncology, Department of Nuclear 
Medicine, Baku, AZERBAIJAN, 2Azerbaijan National Centre of 
Oncology, Department of Uro-Oncology, Baku, AZERBAIJAN, 
3University Hospital Düsseldorf, Department of Nuclear 
Medicine, Dusseldorf, GERMANY, 4Azerbaijan National Centre Of 
Oncology, Department of General Surgery, Baku, AZERBAIJAN.

Aim/Introduction: Prostate-specific membrane antigen (PSMA) 
is a unique target in metastatic castration resistant prostate 
carcinoma (mCRPC). Combining adjusted doses of alpha emitting 
225Ac with beta emitter 177Lu may reduce adverse effects, while 
potentially increasing the therapeutic efficacy. Here, we report 
our clinical experience with 177Lu/225Ac-PSMA tandem therapy 
in comparison with monotherapy of both agents. Materials and 
Methods: The study included 50 patients receiving single-agent 
225Ac-PSMA-617 (n=7) and 177Lu-PSMA-617 (n=11), tandem 
therapy with both agents (n=22), and mixed therapy including 
cycles of single-agent and tandem therapy protocols (n=10). 
PSA was measured every 2-4 weeks and 68Ga-PSMA PET/CT was 
used for functional response assessment before each subsequent 
treatment cycle. Serial full blood count, renal and liver function 
tests were evaluated to determine treatment-related side effects. 
Results: Patients on the single-agent 225Ac treatment received 
median activity of 7 MBq (IQR 6-8); patients on 177Lu were treated 
with median activity of 7.2 GBq (IQR 6-7.4); while those on the 
tandem protocol received a combination of 225Ac and 177Lu 
with median activities of 4MBq (IQR 4-5) and 4GBq (IQR 4-5), 
respectively. Overall, 14 cycles were given to the patients on 225Ac 
therapy with a median of 2 cycles per patient (IQR 1-2), while the 
patients on 177Lu treatment received a total of 17 cycles with a 
median of 1 cycle (IQR 1-2). Patients on tandem therapy protocol, 
received 44 cycles with a median of 2 cycles (IQR 1-3). The median 
time on treatment was 4.7 months (95% CI 5.4-11.2). There was a 
significant difference between xerostomia grades of the three 
treatment groups (χ2(3)=7.472, p=0.024), with tandem treatment 
accounting for the lowest grade. The survival distributions of the 
three interventions were significantly different (χ2(2)=21.764, 
p<0.0005), with tandem therapy accounting for the highest 
survival rate followed by 225Ac. Average lifespan of the cohort was 
11.2 months, while average lifespan with satisfied quality was 9.5 
months. Significantly different (χ2(2)=5.238, p<0.022) survival was 
observed in patients with and without liver metastases. Conclusion: 
Although limited data are available on the clinical efficacy and side 
effects of 225Ac-PSMA targeted radionuclide treatment, it appears 
to provide successful solutions for advanced prostate cancer. 
Tandem 177LuPSMA+225Ac-PSMA therapy showed promising 
disease control rate, even when all other therapeutic options were 
exhausted, with low treatment-related toxicities.

OP-385
177Lu-PSMA Radioligand Therapy in metastatic castration-
resistant prostate cancer: preliminary results of a IRST 
- “Dino Amadori” prospective phase II clinical trial in 80 
patients
M. Caracciolo1, M. Sansovini2, S. Nicolini2, I. Grassi2, C. Cittanti1,3, 
F. Foca4, V. Di Iorio5, I. Marini6, M. L. Belli7, L. Urso1, A. Di Paolo2, G. 
Paganelli2, S. Severi2;  
1Nuclear Medicine Unit, University Hospital of Ferrara, Ferrara, 
ITALY, 2Nuclear Medicine, IRCCS Istituto Romagnolo per lo Studio 
dei Tumori (IRST) “Dino Amadori”, Meldola (FC), ITALY, 3Department 
of Translational Medicine, University of Ferrara, Ferrara, ITALY, 4Unit 
of Biostatistics and Clinical Trials, IRCCS Istituto Romagnolo per 
lo Studio dei Tumori (IRST) “Dino Amadori”, Meldola (FC), ITALY, 
5Oncology Pharmacy, IRCCS Istituto Romagnolo per lo Studio 
dei Tumori (IRST) “Dino Amadori”, Meldola (FC), ITALY, 6Nuclear 
Medicine, IRCCS Istituto Romagnolo per lo Studio dei Tumori (IRST), 
Meldola (FC), ITALY, 7Medical Physics, IRCCS Istituto Romagnolo per 
lo Studio dei Tumori (IRST) “Dino Amadori”, Meldola (FC), ITALY.
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Aim/Introduction: 177Lu-PSMA-617 Radioligand Therapy is a 
new promising implement for progressive Metastatic Castration-
Resistant Prostate Cancer (mCRPC) treatment. In this phase II trial, 
patients were treated at two different therapeutic schemes in 
according to age and previous therapies. The main objective is the 
evaluation of PSA response rate defined by a reduction of at least 
50% from baseline value. Secondary aims are acute and late toxicity, 
Progression Free Survival (PFS) and Overall Survival (OS) evaluation. 
Materials and Methods: Patients aged more than 75 years and/or 
already treated with chemotherapy received 3.7-4.4 GBq/cycle of 
177Lu-PSMA-617, while subjects who refused or were unfit to be 
treated with docetaxel received 5.5 GBq/cycle. Both arms performed 
4 cycles, every 8-12 weeks. Some of the patients received up to 2 
additional cycles (100-120 or 150 mCi, depending to the dosage 
assigned). Participants were required to have adequate renal, 
haematological and liver function and ECOG≤2. Before therapy 
administration, patients have been pre-treated with intravenous 
infusion of 500 mL of a 10% mannitol solution, to reduce kidney 
uptake. In order to decrease salivary gland uptake, cold pad has 
been placed on patient’s neck and polyglutamate folate tablets 
have been orally administrated before, during and after infusion. 
Results: Between April 2017 and July 2021, 80 patients with a 
median age of 71 years (66-83) were evaluated. Median Gleason 
Score at diagnosis was 8 (7-9), while median PSA level was 50.7 ng/
ml (17.0-146). Twenty-nine patients (36.2%) had already received 
three lines of previous therapy regimens. PSA decreased of ≥30% 
in 43 patients (53.7%) and 33 patients (41.3%) had a decline more 
than 50%. In the 5.5 GBq/cycle subgroup (n = 40), fifteen patients 
had a PSA reduction at least of 50%. Median PFS is 7.2 (5.6-8.9) for 
high dosage and 7.0 months (4.2-9.5) for the low. The 12 months 
OS is 70.0 % (57.3-79.6). The majority of patients, including those 
treated with 3.7 GBq, showed a remarkable decrease in tumour 
uptake at whole-body scan after the second or third cycle. RLT was 
safe and well tolerated, with no cases of G3-4 toxicity. Conclusion: 
177Lu-PSMA-617 is a rapidly developing therapy option for mCRPC 
patients, safe and effective. In selected patients, 3.7GBq/cycle 
are well tolerated and could be considered as minimum dosage 
capable of producing a response according to these preliminary 
results, although 5.5 GBq/cycle for 4-6 cycles appears to be the 
most appropriate dosage to achieve a biochemical response. 

OP-386
ProstACT TARGET: oligometastatic prostate cancer treated 
by external beam and Theranostics radioligand therapy
L. Ravasi1, N. Lenzo2, T. Lim2, S. Sia2, D. Meyrick1, M. Jessel1;  
1Telix Radiopharmaceuticals, Melbourne, AUSTRALIA, 
2Genesis Care, Alexandria, AUSTRALIA.

Aim/Introduction: Lutetium-177 radiolabeled prostate specific 
membrane antigen (PSMA) targeting ligands are entering the 
treatment of metastatic castrate resistant prostate cancer (mCRPC) 
1,2. The preliminary efficacy and safety of use of 177Lu-DOTA-HuJ591 
(177Lu-TLX591) for the treatment of mCRPC that has progressed 
despite prior treatment with a novel androgen axis drug has 
been established 2-6.Assessing 177Lu-TLX591 efficacy combined 
with external beam radiation therapy (EBRT) in patients with 
biochemical recurrence (BCR) and oligometastatic disease is our 
study objective. Materials and Methods: ProstACT-TARGET is a 
multicentre, prospective, single arm, open-label, Phase 2 trial that 
aims at assessing the combined effect of 177Lu-TLX591 with EBRT on 
50 BCR patients with PSMA-ligand avid pelvic nodal oligometastatic 

disease. Ten participants will undergo a dosimetry sub-study to 
monitor safety and tissue radioexposure to 177Lu-DOTA-TLX591 
when combined with EBRT.Treatment schedule: EBRT will be 
administered according to standard of care. 177Lu-TLX591 will be 
injected at 4 and at 6 weeks after EBRT completion. Results: Primary 
endpointsPSA progression defined as time of PSA increase > 25%. 
Secondary: Overall Survival (OS), Objective Tumour Response 
Rate (OTRR), Radiographic Progression Free Survival (rPFS), site/s 
of tumour progression, Health Related Quality of Life (HRQoL), 
frequency and severity of adverse events.Follow upParticipants will 
be followed up 3-monthly for 24 months after end of treatment. 
Trial registration. ClinicalTrials.gov Identifier: NCT05146973Trial 
status. Not yet recruiting Conclusion: The rational of our research 
hypothesis is that 177Lu-TLX591 to PSMA-expressing BCR PC with 
oligometastatic lymph nodes in combination with EBRT will yield 
a treatment response and acceptable safety profile. An enhanced 
progression-free survival may result from delivering higher 
radiation doses to the tumour via this combination therapy, and 
from the possible targeting of non-visualised micro-metastatic 
disease that exists outside the radiotherapy field. References: 
1. Hofman et al. Lancet Oncol. 2018;19(6):825-33. 2. Tagawa et al. 
Cancer. 2019;125(15):2561-9.3. Bander et al. J Clin Oncol. 2005 Jul 
20;23(21):4591-601. 4. Batra JS et al. Urol Oncol. 2020 Nov;38(11):848.
e9-848.e16. 5. Tagawa et al. Clin Cancer Res. 2013 Sep 15;19(18):5182-
91. 6. Telix Pharmaceuticals 177Lu-TLX591-CHO (177Lu-DOTA-HuJ591-
CHO) 20 August 2021.

OP-387
Treatment efficacy and safety of 177Lu-PSMA Radioligand 
Therapy in Octogenarians with metastatic castration-
resistant prostate cancer
T. Langbein1, M. Retz2, C. D’Alessandria1, S. Grigorascu1, K. 
Hansen1, H. Wester3, J. Gschwend2, W. Weber1, M. Eiber1, R. Tauber2;  
1Technical University of Munich, School of Medicine, 
Klinikum rechts der Isar, Department of Nuclear Medicine, 
Munich, GERMANY, 2Technical University of Munich, 
School of Medicine, Klinikum rechts der Isar, Department 
of Urology, Munich, GERMANY, 3Technical University of 
Munich, Chair of Radiopharmacy, Garching, GERMANY.

Aim/Introduction: Lutetium-177 prostate-specific membrane 
antigen radioligand therapy (177Lu-PSMA-RLT) is a promising option 
for treatment of metastatic castration-resistant prostate cancer 
(mCRPC) and has received recent FDA approval. Due to its low 
toxicity profile it is increasingly used in elderly patients or in patients 
with critical comorbidities. Purpose of this retrospective study was 
to evaluate the safety and efficacy of 177Lu-PSMA-RLT in patients 
≥ 80 years of age. Materials and Methods: Seventy-nine mCRPC 
patients who underwent 177-lutetium-labeled PSMA-I&T RLT under 
a compassionate use protocol at the age of 80 or older (median 
age 82, IQR:81-84) between March 2016 and September 2021 were 
retrospectively selected from our institutional database. Eligibility 
criteria for Lu-PSMA were in accordance with current guidelines. 
Patients have previously been treated by androgen receptor-
directed therapy with abiraterone or enzalutamide, received 
taxane-based chemotherapy or were chemotherapy-ineligible. 
All patients showed high PSMA-ligand uptake at baseline PSMA-
PET. Treatment was performed with a total number of 344 cycles 
(median 4 cycles, range:1-12) and a median cumulative activity of 
27.9 GBq (IQR:14.9-43.9) on a 4 to 6 weeks interval base. Toxicity 
data were acquired until 6 months after last treatment cycle, best 
PSA-response, clinical progression-free survival (cPFS) and overall 
survival (OS) were obtained based on availability. Results: Median 
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number of previous mCRPC treatment regimens was two, 50/79 
(63.3%) patients were chemotherapy-naïve (CTx-naïve) before Lu-
177-PSMA therapy, 14/79 (17.7%) patients had visceral metastases. 
A PSA decline of 90% was achieved in 25/79 (31.6%), a 50%-PSA 
decline in 38/79 (48.1%) patients. CTx-naïve patients showed higher 
PSA response rates compared to CTx-pretreated patients (55.1% vs. 
44.0% 50%-PSA-decline). Overall median cPFS and OS were 9.5 and 
16.5 months, respectively. Median cPFS and OS of CTx-naïve patients 
were significantly longer compared to CTx-pretreated patients (11.3 
months vs. 6.4 months and 20.4 vs. 14.0 months, respectively, both 
p<0.01). Treatment related grade 3 toxicities were anemia in 4/79 
(5%), thrombocytopenia in 3/79 (4%) and chronic renal impairment 
in 6/79 (8%) patients, no nonhematologic grade 3 and no grade 4 
toxicities were observed. Most frequent clinical side effects were 
grade 1-2 xerostomia, fatigue and inappetence. Conclusion: Our data 
indicate that tumor response rate and toxicity of 177Lu-PSMA RLT 
in elderly mCRPC patients are comparable to previously published 
data. Chemotherapy-naïve patients constituted the majority of this 
cohort and showed a better and longer response to therapy than 
chemotherapy-pretreated patients. 177Lu-PSMA RLT seems to be a 
meaningful treatment option for old patients. 
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OP-388
The Diagnostic Value of 18F-Fluorocholine PET/CT for 
Medullary Thyroid Cancer Detection
J. Jamsek1, M. Hocevar2, D. Bergant2, K. Zaletel1, S. Rep1, L. Lezaic1;  
1UMC Ljubljana, Ljubljana, SLOVENIA, 2IO 
Ljubljana, Ljubljana, SLOVENIA.

Aim/Introduction: The role of nuclear medicine imaging in 
medullary thyroid cancer (MTC) is currently limited. The purpose 
of our research was to assess [18F]FCH PET/CT as a diagnostic tool 
in patients with primary and recurrent MTC (pMTC and rMTC). 
Materials and Methods: 25 newly diagnosed pMTC (15 female; 34-
92 years) and 32 confirmed rMTC (17 female; 33-75 years) patients 
performed [18F]FCH PET/CT for initial staging and restaging. [18F]
FCH PET/CT included a three-phase scan of the head, neck and 
upper mediastinum (at 5, 45 and 90 min p.a.) and a whole-body 
scan (60 min p.a.). Previous and follow-up neck-US, ceCT, ceMRI and 
bone scan reports were analysed, alongside with calcitonin and 
CEA levels. True lesion status was assessed using histopathology, 
fine-needle aspiration biopsy, follow-up imaging and laboratory 
results. Results with p < 0.05 were considered statistically significant. 
Results: pMTC: [18F]FCH PET/CT in had higher sensitivity (100% vs 
50%; p = 0.025) and NPV (100% vs 81%; p = 0.026) than neck-US for 
N1b staging. Neck-US was more specific (100% vs 70%; p = 0.002) for 
N1a and N1b staging. The optimal SUVmax cut-off to differentiate 
malignant from benign neck lesions was 2.56 (AUC = 0.87). Patients 
with M1 stage on PET/CT had higher calcitonin (median of 5,372 vs 
496.6 pg/ml; p = 0.005) and CEA concentrations (median of 95.8 vs 
18.65 μg/l; p = 0.034) compared to M0 stage. rMTC: [18F]FCH PET/
CT was positive in 18/32 patients (56%) with calcitonin > 10 ng/l, 

and in 13/21 patients (62%) with calcitonin > 150 ng/l. Patients 
positive on [18F]FCH PET/CT had higher calcitonin (median 350.7 
[IQR 143.8-2445.3] vs 152.3 [IQR 46.9-276.6] ng/l, p = 0.1056) and 
CEA levels (median 10.8 [IQR 6.3-31.3] vs 5.5 [IQR 3.4-8.6] µg/l, p = 
0.03062) in comparison to [18F]FCH PET/CT negative patients. For 
neck N1b staging [18F]FCH PET/CT had 78% sensitivity (95% CI 56-
93%) and 77% specificity (95% CI 68-84%). The sensitivity of [18F]FCH 
PET/CT for the detection of distant metastases was 60% (95% CI 32-
84%). Conclusion: [18F]FCH appears to be a promising radiotracer 
for staging pMTC, and detecting regional metastases in rMTC. To 
elucidate the utility of [18F]FCH PET/CT in the management of pMTC 
and rMTC, additional follow-up investigations and comparisons 
with other imaging modalities are needed. References: Jamsek, 
J., Hocevar, M., Bergant, et al. (2021). Diagnostic value of [18F]
Fluorocholine PET/CT in detection of primary medullary thyroid 
cancer. Annals of Nuclear Medicine, 35(4), 429-437. https://doi.
org/10.1007/s12149-021-01579-7

OP-389
Impact of pre-ablation Thyrogen stimulated FDG PET/CT 
on the management of high-risk thyroid cancer patients 
post thyroidectomy
A. Abdelrahman, S. Gavane;  
Icahn School of Medicine at Mount Sinai, New 
York, NY, UNITED STATES OF AMERICA.

Aim/Introduction: FDG PET/CT has a well-established role in the 
long-term follow-up for patients with differentiated papillary thyroid 
cancer (DTC) after treatment with radioactive iodine (RAI). However, 
there is little data in the literature investigating the impact of FDG 
PET/CT as a prognostic indicator and management plan modifier 
before RAI therapy. In this study, we aim to investigate the risk factors 
leading to increased uptake on pre-ablation FDG PET/CT, as well as 
its impact on management plan for these patients. Materials and 
Methods: From 1/1/2016 to 11/15/2021, 64 patients who were 
diagnosed with DTC, underwent FDG PET/CT imaging following 
total thyroidectomy, and before RAI therapy were included. Surgical 
pathological findings including tall cell features, primary tumor size, 
tumor focality, metastatic lymph node size, number, and stations were 
used for risk stratification. Patients were divided into three categories 
based on their recurrence risk in to high-risk, intermediate risk, and 
low risk patients based on American Thyroid Association (ATA) 2015 
guidelines. Patients were further subdivided into two groups based 
on FDG positivity to FDG positive and FDG negative disease. Linear 
regression analysis was used to compare risk subgroups with FDG 
positive and negative groups. Multivariate analyses were used to 
further stratify each individual pathological risk factor independently. 
Additionally, patients were divided into two groups based on the 
impact of FDG PET/CT on management. Results: 21 patients had 
FDG avid lesions of which; 12 patients had intensely FDG avid disease; 
2 patients had moderately FDG avid LNs which their biopsy results 
were negative; 7 patients were followed by serial ultrasound and 
thyroglobulin without biopsy confirmation. 43 patients didn’t have 
FDG avid lesions. FDG PET/CT has changed the management plan for 
12/64 (19%) of the patients as detailed in Table1. 2 patients were found 
to have incidental neoplasms other than thyroid cancer. Conclusion: 
Our initial results demonstrate the impact on management as well 
as the clinical benefit of pre-ablation FDG PET in (12/64)19% of the 
patients that had positive PET findings. FDG PET/CT has prognostic 
role in patients with DTC with high-risk features. Incorporation of FDG 
PET/CT in the restaging work up following thyroidectomy can change 
management plan and decrease the risk of recurrence. Additional 
quantitative PET parameters are being evaluated in this setting. 
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OP-390
Prognostic Value of Hybrid PET/MR Imaging in Patients 
with Differentiated Thyroid Cancer
L. Piscopo1, C. Nappi1, F. Volpe1, V. Romeo1, E. Nicolai2, R. 
Gallicchio3, A. Giordano3, G. Storto3, L. Pace4, C. Cavaliere2, M. 
Salvatore2, M. Klain1, A. Cuocolo1;  
1Department of Advanced Biomedical Sciences, University 
Federico II, Naples, ITALY, 2IRCCS Synlab SDN, Naples, 
ITALY, 3IRCCS CROB, Referral Cancer Center of Basilicata, 
Rionero in Vulture, ITALY, 4Department of Medicine, Surgery 
and Dentistry, University of Salerno, Salerno, ITALY.

Aim/Introduction: Hybrid positron emission tomography (PET) 
and magnetic resonance (MR) is an emerging imaging modality 
with a great potential to provide complementary data acquired 
at the same time, under the same physiological conditions. The 
aim of this study was to evaluate the prognostic value of hybrid 
18F-fluorodeoxyglucose (FDG) PET/MR in patients with differentiated 
thyroid cancer (DTC) who underwent total thyroidectomy and 
radioactive iodine therapy for suspicion of disease relapse. Materials 
and Methods: Between November 2015 and February 2017, 55 
patients underwent hybrid 18F-FDG PET/MR. Assessment of positive 
MR was made considering all sequences in terms of malignancy 
based on morphological T2 weighted features and presence of 
restricted diffusivity on diffusion weighted imaging images and both 
needed to be positive on the same lesion. Both foci with abnormal 
18F-FDG uptake, which corresponded to tissue abnormalities on the 
MR, and tracer accumulation, which did not correspond to normal 
morphological structures, were considered positive. Results: 
During follow-up (mean 42 ± 27 months), 29 patients (53%) had 
disease recurrence. At Cox univariate regression analysis age, serum 
Tg level ≥2 ng/mL, positive short tau inversion recovery (STIR) 
and positive PET resulted significant predictors of DTC recurrence. 
Kaplan-Meier survival analyses showed that patients with Tg ≥2 ng/
mL had poorer outcome compared to those with serum Tg level <2 
ng/mL (P < 0.05). Similarly, patients with positive STIR and positive 
PET had a worst outcome compared to those with negative STIR (P 
< 0.05) and negative PET (P < 0.005). Survival analysis performed in 
the subgroup of 36 subjects with Tg level ≥2 ng/mL revealed that 
patients with positive PET had a worst outcome compared to those 
with negative PET (P < 0.05). Conclusion: Age, serum Tg level ≥2 
ng/mL, positive STIR and positive 18F-FDG PET resulted predictors 
of DTC recurrence. Hybrid PET/MR imaging has the potential to 
improve the information content of one modality with the other 
and would offer new opportunities in patients with DTC. 

OP-392
Diagnostic Value of 18F-Flurocholine PET/CT in Detecting 
Primary Hyperparathyroidism - A First-Line Imaging 
Approach in a Large Population Cohort
S. Seyedinia1, S. Mirshahvalad2, G. Schweighofer-Zwink1, H. 
Lukas1, C. Pirich1, M. Beheshti1;  
1Division of Molecular imaging and Theranostics 
Department of Nuclear Medicine, University Hospital 
Salzburg, Paracelsus Medical University, Salzburg, AUSTRIA, 
2Joint Department of Medical Imaging, University Health 
Network, University of Toronto, Toronto, ON, CANADA.

Aim/Introduction: To evaluate the diagnostic performance of 
18F-Flurocholine PET/CT (FCH PET/CT) as the imaging approach 
in patients with clinically suspected primary hyperparathyroidism 
(PHP). Materials and Methods: FCH PET/CT data of patients with 
the clinical diagnosis of PHP were reviewed in this retrospective 
study. The data were considered for analysis if FCH PET/CT was 

performed as a first-line imaging approach. The patients with 
mild PHP (normal level of either the serum PTH or Ca), vitamin D 
deficiency or familial hypocalciuric hypercalcemia, and insufficient 
or lack of clinical follow-up data were excluded from the analysis. The 
most prominent lesion in the parathyroid region with the highest 
tracer uptake was considered the index lesion. Semi-quantitative 
parameters (SUVmax, SUVmean, SULpeak, SULmean) and short-axis 
diameter (SAD) were extracted. The histopathological and clinical 
follow-ups were considered the reference standard. Pearson’s 
correlation was conducted to assess the correlative significance of 
continuous variables. The student’s t-test for parametric variables 
was applied as appropriate to determine the significance of 
differences. All statistical analyses were performed using the R 
statistical software. Two-sided p-values<0.05 were considered 
statistically significant. Results: A total of 271 patients were studied. 
In them, 257 index lesions were detected on FCH PET images, 
and three patients showed false-negative results according to the 
pathology report. In addition, 10 patients were classified correctly 
as true-negative, and 1 patient was incorrectly found to be positive 
(false-positive). The positive index lesions on the FCH PET/CT scan 
showed average SUVmax, SUVmean, SULpeak, and SULmean of 9.1, 
5.3, 6.3, and 3.7, respectively. All semi-quantitative parameters and 
SAD measurements were significantly correlated with the serum 
PTH level. Moreover, SUVmax, SULpeak, and SAD were significantly 
associated with the serum Ca level. Furthermore, all FCH PET/CT 
parameters were significantly correlated with the histology results, 
including the size and volume of the pathologic glands. At patient-
level, FCH PET/CT showed sensitivity, specificity, positive predictive 
value, negative predictive value, and accuracy of 0.99, 0.91, 1.00, 
0.80, and 0.99, respectively. As a subgroup (n=24), all patients with 
the multiglandular disease were correctly diagnosed. Conclusion: 
This retrospective study with a large population cohort revealed the 
high diagnostic performance of FCH PET/CT in the early detection 
of PHP. FCH PET/CT showed the potential to be considered the 
first-line imaging modality in the PHP diagnosis. However, its cost-
benefit concerning the clinical impact of early PHP detection 
should be investigated in future studies. 

OP-393
Impact of 18F-Fluorocholine PET/CT in the Assessment of 
Patients with Normocalcemic or Normohormonal Primary 
Hyperparathyroidism
S. Mirshahvalad1, S. Seyedinia2, G. Rendl2, L. Hehenwarter2, C. 
Pirich2, M. Beheshti2;  
1Joint Department of Medical Imaging, University Health 
Network, Toronto, ON, CANADA, 2Division of Molecular Imaging & 
Theranostics, Department of Nuclear Medicine, University Hospital 
Salzburg, Paracelsus Medical University, Salzburg, AUSTRIA.

Aim/Introduction: To evaluate the diagnostic performance of 
18F-Fluorocholine (FCH) PET/CT in the assessment of normocalcemic 
or normohormonal mild primary hyperparathyroidism (mPHP). 
Materials and Methods: Clinical and imaging data of 50 
consecutive patients with mPHP and FCH PET/CT were reviewed. 
Inclusion criteria were: 1) Normocalcemic mPHP (NCmPHP): patients 
with normal serum calcium level and increased serum intact 
parathormone (iPTH) level; 2) Normohormonal mPHP (NHmPHP): 
patients with normal serum iPTH level and increased serum calcium 
level. A focus of non-physiological FCH uptake (+/-underlying CT 
abnormality) was considered parathyroid hyperfunctioning tissue. 
Semi-quantitative metabolic parameters were measured, including 
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SUVmax, SUVmean, SULpeak, and SULmean. Histopathology 
was counted as the reference standard. When not available, the 
laboratory 6-month follow-up was considered the reference 
standard. Non-parametric t-test was applied to determine the 
significance of differences for continuous variables. Diagnostic 
performances were calculated at patient and lesion levels, including 
sensitivity, specificity, positive predictive value (PPV), negative 
predictive value (NPV), and accuracy. According to the standard of 
reference, the receiver operating characteristic (ROC) curve fitted 
for sensitivity and specificity was drawn. Also, the area under the 
curve (AUC) was calculated. All statistical analyses were performed 
using SPSS (ver. 26, IBM) software. Two-tailed p-values<0.05 were 
considered statistically significant. Results: Overall, 50 consecutive 
patients (age=67±12) were studied, including 39(78%) and 11(22%) 
patients with NCmPHP and NHmPHP, respectively. Of them, 
32/39 and 9/11 patients showed positive results on FCH PET/
CT, respectively (true-positive). Moreover, FCH PET/CT correctly 
detected four and two negative results in NCmPHP and NHmPHP 
groups, respectively (true-negative). The metabolic parameters 
showed no significant difference between the two groups. Overall, 
FCH PET/CT showed sensitivity, specificity, PPV, NPV, and accuracy 
of 0.93, 0.75, 0.95, 0.67, and 0.90, respectively. The drawn ROC curve 
showed an AUC of 0.84.At the lesion level analysis (n = 200), 156 
and 44 glands were included in the NCmPHP and NHmPHP groups, 
respectively. All positive glands on pathology results were also 
positive on FCH PET/CT images. The remainder of the glands were 
evaluated considering follow-up laboratory results. At this level, 
sensitivity, specificity, PPV, NPV, and accuracy were 0.92, 0.98, 0.94, 
0.97, and 0.97, respectively. Conclusion: FCH PET/CT showed high 
diagnostic performance in assessing patients with mPHP. It appears 
to have a high clinical impact on the management of NCmPHP and 
NHmPHP patients. Also, it may accurately differentiate between 
patients who benefit from surgical intervention and those who are 
more likely to gain from clinical disease monitoring. 

OP-394
Choline PET/CT for the diagnosis of parathyroid adenoma: 
is there any role for a dual time-point imaging?
J. Bastidas1, L. Garcia Belaustegui1, A. Bronte1, V. Betech1, H. Casal-
de Andres2, J. J. Rosales1, F. Minguez1, M. Garcia-Goñi2, P. Salvador3, 
J. Arbizu1;  
1Clínica Universidad de Navarra. Medicina Nuclear, 
Pamplona, SPAIN, 2Clínica Universidad de Navarra. 
Endocrinología., Pamplona, SPAIN, 3Hospital Universitario 
de Navarra. Cirugia Endocrina, Pamplona, SPAIN.

Aim/Introduction: Assess the utility of late images of PET/CT 
with 11C-Choline (CHOL-PET) in detecting parathyroid adenoma 
(PTA), in patients with clinical and biochemical diagnosis of 
hyperparathyroidism (HPT). Additionally, we aimed to determine 
the contribution of late images using the maximum standardized 
uptake value (SUVmax) of the PTA, and in the kinetics of the 
radiotracer with respect to neighboring structures. Materials and 
Methods: A prospective study of 57 patients with clinical diagnosis 
of hyperparathyroidism where studied. Standard CHOL-PET images 
were acquired 10 minutes and 60 minutes after the administration 
of 600-900MBq of 11C-Ch. Clinical and histopathological data 
related to HPT were collected. PET images were assessed visually, 
and semiquantitatively using SUVmax of the suspected PTA and 
SUVR to thyroid (SUVR-Thyr), parotids (SUVR-P), submandibular 
gland (SUVR-Sbm), liver (SUVR-Liver), and mediastinum (SUVR-

Med). We used paired sign test to compare basal and delayed 
SUVmax and SUVR, and Spearman’s rank correlation coefficient 
to explore the correlations between semiquantitative values and 
PTH levels. Results: CHOL-PET was positive in 49/57 patients (86%) 
for PTA, and the most frequent location was in the thyroid inferior 
poles. PTA was confirmed histopathologically in the 49 patients 
referred to surgery treatment. PTA SUVmax values (5.98 +/-3.31) 
did not increased on delayed time-point images (5.94+/-3.12; 
p=077). However, a significant increase was observed when using 
SUVR-Med (initial=5.18+/-2.76, delayed=10.1+/-6.11; p<.001; 48/49 
subjects displayed an increase), and SUV-Thyr (initial=1.83+/-.87, 
delayed=2.01+/-1.02; p=.002; 36/49 subjects displayed an increase). 
In contrast, SUVR-P and SUVR-Liver values decreased significantly 
on delayed time-point images (p=.004 and p<.001 respectively), 
and SUVR-Sbm remained equally.Interestingly, both initial and 
delayed time-point PTA SUVmax values showed a significant 
correlation with PTH levels at CHOL-PET (p=.01; rs=.41), and post-
surgery (p=.01; rs=.44); as well as initial SUVR-Med (PTH at CHOL-
PET: p=.05, rs=.36; PTH post-surgery: p=.01, rs=4.2), and delayed 
SUVR-Med (PTH post-surgery: p=.01, rs=.39). Conclusion: CHOL-
PET is of particular interest in the diagnosis of PTA, with a moderate 
significant correlation with PTH levels. Nevertheless, dual time-
point CHOL-PET has a limited impact on the diagnostic accuracy 
of positive PTA. The increases of SUVR-Med and SUVR-Thyr on 
delayed time-point images could be helpful in questionable cases, 
particularly when thyroid is enlarged. 

OP-395
Comparison Between Analogic and Digital PET-CT 
Imaging with 18F-Fluorocholine in the Diagnosis of Primary 
Hyperparathyroidism, a Reliability Study
M. Meneses Navas, P. Romero Fernández, A. Ortega Candil, C. 
Rodríguez Rey, J. C. Rodríguez Gómez, M. F. Ollarves Carrero, P. 
Nespral Torres, G. Cuesta Domingo, M. N. Cabrera Martín;  
Nuclear Medicine Department ,Health Research Institute 
of Hospital Clínico San Carlos., Madrid, SPAIN.

Aim/Introduction: Parathyroid adenoma is the most common 
cause of primary hyperparathyroidism (PHPT), constituting 
about 94% of the cases. When feasible, surgical resection is the 
treatment of choice in the management of parathyroid adenoma. 
Therefore, preoperative diagnosis and precise localization of the 
parathyroid gland with adenoma is crucial.Positron Emission 
Tomography-CT (PET-CT) with 18F-fluoromethyl-dimethyl-2- 
hydroxyethylammonium (18F-fluorocholine) has been widely used 
in clinical practice to detect hyperparathyroid disease in cases with 
negative or inconclusive findings by ultrasound and scintigraphy 
with 99mTc-MIBI. We hypothesize that the use of digital PET-CT scans 
improves interobserver concordance in the detection of parathyroid 
adenomas compared with analog scans. Materials and Methods: 
This retrospective study was conducted on a series of consecutive 
patients (n=107) with hyperparathyroidism who underwent 
18F-fluorocholine PET-CT to detect hyperparathyroid disease: 74 
analog PET-TC and 33 digital PET-TC scans. The inclusion criteria did 
not change during the period covered by the analysis. Patients were 
classified according to age and sex and images were interpreted 
by two observers, one with more than 10 years of experience 
and one with 3 years of experience. Cohen’s kappa coefficient of 
concordance and bias index were calculated. Results: 73.8% were 
women with a mean age of 62.1 +/- 12.3 years. The positivity rate 
for detecting hyperfunctioning tissue with PET-CT using an analog 
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scanner for the experienced observer was 59.5% and 45.9% for the 
inexperienced observer. Whereas with PET-CT with a digital scanner 
the positivity rate for both examiners increased considerably to 
84.8% (p=0.01) and 78.8% (p=0.002), respectively. Digital PET-
CT showed a superior concordance coefficient (0.595) (standar 
error (SE) 0,180) compared to analog PET-CT (0.521) (SE 0,095) for 
detecting choline uptakes suggestive of parathyroid adenomas. 
The bias index was also reduced with the use of digital PET (6.06% 
vs 13.5%). Both observers agreed that the most frequent location 
was the periphery of the left thyroid lobe (≥ 50%) in both digital 
and analog PET-CT. In the same way, digital PET-CT showed a higher 
concordance coefficient (0.936) compared to analog PET-CT (0.878) 
for the location of such uptake. Conclusion: 18F-fluorocholine PET-
CT with digital scanner offers higher interobserver agreement 
in the detection of parathyroid adenomas compared to analogic 
scanners, although it is also important to take into account the 
experience of the observer. 

OP-396
The Relationship between 18F-FCH uptake intensity and 
Cell Content in Parathyroid Lesions
M. Araz, C. Soydal, H. Kivrak, S. D. Sak, G. Sutcu, M. K. Kir, O. N. 
Kucuk;  
Ankara University, Ankara, TÜRKIYE.

Aim/Introduction: To investigate a possible relationship between 
cell content and histopathological features of parathyroid lesions 
and 18F-FCH uptake intensity on PET/CT images Materials and 
Methods: Following ethics committee approval, patients with 
primary hyperparathyroidism (age >18) who were referred to 
18F-FCH PET/CT before parathyroidectomy were involved. All 
patients underwent parathyroidectomy and Hematoxyline & Eosin 
slides of pathology specimens were re-examined. The greatest 
dimension of the lesions, the proportion of each cell type (chief, 
oncocytic, water clear), the presence of nonneoplastic parathyroid 
tissue rim around the lesion, band-forming fibrosis within the 
lesion, presence and percentage of acinar/follicular organization 
were recorded. SUVmax, serum PTH, Ca, P levels, histopathological 
parameters and a parameter calculated by the diameter and the 
percentage of chief cell content called as product, reflecting the 
absolute amount of chief cells were taken into account in statistical 
analysis. Factors correlated with SUVmax were statistically analysed. 
P values<0.05 were considered significant. SPSS version 25 was used 
for statistical analysis. Results: A total of 41 samples from 36 patients 
(6M,30F, Mean age:53,03±14.02, min:14, max:84) who had a positive 
18F-FCH PET/CT localizing at least one parathyroid lesion were 
involved. In the whole study group, SUVmax was found correlated 
with the greatest diameter of the lesion (P=0.012) but no significant 
correlation between SUVmax and chief cell proportion was found. 
However, SUVmax was correlated with the product (p=0.027) and 
there was a reverse correlation between oxyphyllic cell content and 
SUVmax (P=0.008). Median SUVmax values were higher among the 
samples with normal parathyroid rim at the periphery, as compared 
to those without (P=0.043). Unlike the whole study group, in the 
subgroup analysis of 31 samples with longest diameter>1cm, 
there was a significant correlation between chief cell content and 
SUVmax (P=0.038). The correlation between SUVmax and product 
became stronger in this subgroup (p=0.005). Serum PTH levels 
were found correlated with the longest diameter and product 
(p=0.003 and p=0.03). In the subgroup analysis with tumors>1cm, 

serum PTH was correlated with product (p=0.03). Conclusion: This 
pilot study revealed that there might be a relationship between 
18F-FCH uptake and normal parathyroid rim at the periphery in 
patients with parathyroid adenoma. Additionally in adenomas with 
longest diameter>1cm, SUVmax and chief cell content seems to 
be corelated. Further studies with larger patient groups would be 
beneficial to clarify relationship between histopathological features 
of parathyroid adenomas and 18F-FCH uptake 
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OP-397
The role of a deep learning attenuation correction 
software in the performance of MPI using a cardio 
dedicated CZT camera with ICA correlation
M. Ochoa Figueroa, A. Davidsson, V. Sanchez-Rodriguez, M. 
Ressner, P. Norberg, E. Good, J. Frias-Rose, C. Pagonis;  
Universitetssjukhuset i Linköping, Linköping, SWEDEN.

Aim/Introduction: Evaluate the diagnostic performance of a deep 
learning attenuation correction software (DLACS) for myocardial 
perfusion imaging (MPI) using a cadmium-zinc-telluride (CZT) 
cardio dedicated camera with invasive coronary angiography 
(ICA) correlation for the diagnosis of coronary artery disease in a 
high risk population. Materials and Methods: Retrospective study 
of adult subjects referred to MPI to our centre between the 1st 
of September 2014 and the 30th of December 2018 (n=2884). 
Subjects with left-bundle branch block, congenital heart disease, 
cardiac transplantation and a forced expiratory volume in 1 second 
(FEV1) <1L were excluded. This resulted in the inclusion of 263 
patients who underwent ICA within 6 months after the MPI study. 
Of those 75% were male, with a mean age of 68 (range 36-89) 
years. The most common clinical indication for the MPI study was 
exertional angina and/or dyspnoea (=259 patients). The mean pre-
test probability score for coronary disease according to the ESC 
criteria was 36% for the whole population. None of the patients had 
cardiac events or myocardial revascularization in the time period 
between the MPI and the coronary angiography examination. 
The MPI was performed in a CZT cardio dedicated camera with a 
two-day protocol, according to the EANM guidelines. The images 
were then assessed visually with and without the DLACS by two 
different nuclear medicine consultants (each with at least 10 years 
of experience in MPI) by using the 17-segment model of the left 
ventricle and a conventional 4-point grading system: 0, normal 
uptake; 1, equivocal; 2, moderate; and 3, severe reduction of uptake. 
Only segments with an uptake score ≥2 at stress were considered 
to have a definite uptake reduction. Of these, (1) segments with 
reversible defects (ischaemic defects) were defined as those with 
a ≥1- point decrease in uptake score on the rest acquisition and 
(2) the other segments were considered to have a fixed defect 
(myocardial infarction segments) except for those with a definitely 
normal contractility on gated SPECT and for which the final 
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diagnosis was attenuation artefact. Results: The overall diagnostic 
accuracy of MPI without the DLACS to identify patients with any 
obstructive CAD at ICA was 86%, Sensitivity 93%, Specificity 54%, 
PPV 90% and NPV 63%. MPI using DLACS achieved a diagnostic 
accuracy of 92%, Sensitivity 93%, Specificity 85%, PPV 97% and NPV 
73%. Conclusion: The DLACS increases the performance of the MPI, 
particularly reducing the number of FP results. 

OP-398
Quantification of absolute myocardial blood flow 
from13N-NH3PET images is more affected by the choice of 
compartment models and time-of-flight than by the use of 
different time frames and reconstruction algorithms
S. Akil1,2, A. Székely1, B. Olsson1, F. Hedeer1, S. Saran1, H. Engblom1, 
C. Hindorf3,4;  
1Clinical Physiology, Department of Clinical Sciences Lund, Lund 
University, Skåne University Hospital, Lund, SWEDEN, 2Division 
of Clinical Physiology, Department of Laboratory Medicine, 
Karolinska Institutet, Stockholm, SWEDEN, 3Department of 
Medical Physics and Nuclear Medicine, Karolinska University 
Hospital, Stockholm, SWEDEN, 4Department of Medical 
Radiation Physics, Lund university, Lund, SWEDEN.

Aim/Introduction: The calculation of absolute myocardial blood 
flow (MBF) from dynamic PET images is a multistep process 
that can, according to the recent procedural guidelines for 
quantification of myocardial perfusion with PET/CT, be influenced 
by several factors. Therefore, the aim was to investigate to what 
extent the quantification of absolute MBF from dynamic 13N-
NH3 PET images is affected by different factors, including the use 
of time-of-flight (ToF), the choice of compartment model, time 
frames and reconstruction algorithms. Materials and Methods: A 
total of 20 dynamic 13N-NH3 cardiac PET/CT scans (rest and stress) 
were performed in 10 patients with known or suspected chronic 
coronary syndrome. The first four minutes of the 15 min list mode 
acquisition were truncated into dynamic images with time frame 5s 
for the first minute, using the algorithm ordered subset expectation 
maximization (OSEM) and without ToF. In addition, reconstructions 
with time frames 2s and 10s for the first minute, reconstructions 
using the algorithm Q.Clear (QC400) and reconstructions using 
ToF were made for comparison. The reconstructed images were 
analyzed using the software Carimas (version 2.10) that includes 
three compartment models (Degrado, Hutchins and Krivocapic). 
Left ventricular endo- and epicardial borders were delineated 
automatically and adjusted manually when needed. The absolute 
MBF2s OSEM Degrado, MBF5s OSEM Degrado, MBF10s OSEM 
Degrado, MBF5s OSEM Hutchins, MBF5s OSEM Krivocapic, MBF5s 
Q.Clear Degrado, and MBF5s OSEM Degrado ToF were calculated 
in ml/min/g (mean±SD), where the MBF5s OSEM Degrado was 
considered to be the standard value that all calculated MBFs 
were compared to. A p-value <0.05 was considered statistically 
significant. Results: A significantly higher mean MBF was found 
when utilizing ToF and when changing the compartment model 
(MBF5s OSEM Degrado:1.53 ± 0.77 vs MBF5s OSEM Degrado 
ToF:1.61± 0.81, p=0.002; MBF5s OSEM Hutchins:1.64± 0.85, p<0.001 
and MBF5s OSEM Krivocapic:2.09±0.84, p<0.001). However, no 
significant difference in mean MBF was found when different 
time frame protocols and reconstruction algorithms were chosen 
(MBF5s OSEM Degrado:1.53 ± 0.77 vs MBF2s OSEM Degrado:1.55± 
0.78, p=0.24; MBF10s OSEM Degrado:1.52± 0.77, p=0.49 and MBF5s 
Q.Clear Degrado:1.54± 0.76, p=0.58). Conclusion: The utilization of 

ToF and the choice of compartment model affects the quantification 
of absolute MBF from dynamic 13N-NH3 PET images. These factors 
should thereby be kept constant for accurate comparisons between 
examinations and patients. The use of different time frame protocols 
(2, 5, and 10s) and reconstruction algorithms (OSEM and Q.Clear), 
however, does not significantly alter the quantified absolute MBF. 

OP-399
Assessment of the systolic left ventricular function from 
gated [Rb-82] Silicon-Photomultiplier (SiPM) PET/CT: 
A head-to-head comparison against two-dimensional 
planimetry transthoracic echocardiography
C. Kamani, M. Ducchini, M. Dietz, P. Monney, J. Prior;  
University Hospital Lausanne, Lausanne, SWITZERLAND.

Aim/Introduction: Myocardial perfusion imaging using [82Rb] 
PET/CT is a well-establish method for the assessment of patients 
with suspected coronary artery disease. Above the quantitation 
of myocardial perfusion parameters, [82Rb] PET/CT allows for the 
assessment of left ventricular ejection fraction (LVEF) using the 
conventional electrocardiography-gated (ECG-gated) acquisitions, 
as well as the new motion management features, namely the 
CardioFreeze ECG-gated (single-gated) and the CardioFreeze ECG- 
and respiratory-gated (dual-gated) acquisitions. In comparison to 
the ECG-gated acquisition, the Cardiofreeze acquisitions use the 
entirety of the acquired data, allowing for cardiac and respiratory 
motion correction based on mass preservation optical flow. Since 
relevant clinical and therapeutics decisions can be based on 
the LVEF, we aimed to evaluate the accuracy of [82Rb] PET/CT to 
assess LVEF, using 2Dplan transthoracic echocardiography (TTE) 
as reference. Materials and Methods: In total, we included n=118 
patients who underwent [82Rb] SiPM PET/CT and 2Dplan TTE within 
7 days between July 2018 and December 2020. The local ethical 
committee approved the study and the included patients signed 
the informed consent. We assessed LVEF from ECG-, single- and dual-
gated [82Rb] SiPM-PET/CT. These values were compared with those 
obtained from 2Dplan TTE. Bland-Altman limits of agreement (BA-
LA), concordance correlation coefficient (rho) and bias correction 
factor (Cb) were calculated for all measurements. Results: There 
was an excellent concordance between LVEF ECG-gated (rho=0.79; 
p<0.0001) and 2Dplan TTE; and a moderate concordance between 
single- and dual-gated LVEF and 2Dplan TTE (rho=0.74; p<0.0001). 
Moreover, there was an excellent Cb between ECG-gated (Cb = 
0.94), single-gated (Cb = 0.89) and dual-gated (Cb = 0.9) LVEF and 
LVEF obtained from 2Dplan TTE, allowing to derive precisely TTE 
LVEF from PET LVEF (y=0.84·x+12% for ECG-gated acquisitions). 
BA-LA shown relevant mean bias of 5±9%, 7±9% and 6±9% with 
BA-LA of [-12%; 21%], [-10%; 24%] and [-11%; 24%] for ECG-, single- 
and dual-gated [82Rb] SiPM-PET/CT, respectively. Conclusion: Using 
2Dplan TTE as reference, we observed an underestimation of LVEF 
as assessed by [82Rb] SiPM-PET/CT, with potential impact on the 
classification of the LV function when based on the LVEF PET data. 
However, based on the excellent concordance and bias correction 
factor, there is a reliable relationship between the PET-derived LVEF 
and 2Dplan TTE LVEF that can be applied. Single and dual-gated 
acquisitions have minor effect on the assessment of LVEF.
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OP-400
The Influence of Anthropometric Variables on Count Rate 
in 82Rubidium myocardial perfusion imaging with PET/CT
D. Agnarsdóttir, T. W. Gustafson, B. Zerahn, L. D. L. Duchstein, B. 
Kristensen;  
Herlev Hospital, Herlev, DENMARK.

Aim/Introduction: Dosage for myocardial perfusion imaging with 
PET (82Rb-PET) is currently suggested to be given by weight1. We 
aimed to test if age, gender and height could further explain the 
variation in max count rate to establish an improved and more 
individualized dosage planning. Materials and Methods: Inclusion 
ran from December 2020 to May 2021. Patients with known or 
suspected ischemic heart disease (IHD) who underwent 82Rb-
PET were enrolled retrospectively if max count rate (MCR) was 
registered. Subsequent data were collected on gender, height, 
weight, infusion duration, delivered activity, stress or rest study, and 
flow rate. 82Rb-PET scans were performed with a PET/CT scanner. A 
dose of 7.5 MBq/kg 82Rb was administered intravenously to each 
patient. Acquisitions performed with infusion duration longer than 
37 seconds were excluded from the statistical modelling. Results: 
Statistics: Linear mixed models (LMMs) were applied using the ‘R’ 
package ‘lme4’ due to the correlated response (individual rest and 
stress MCR) and missing values. Data from 206 scans on 116 patients 
(70 males) were analyzed. Means ±SD were: age (years); 70.5 ±11.0; 
height (cm); 173 ±9.8; weight (kg) 79.4 ±15.2; MCR (kcts/s); 12387 
±2393; Mosteller body surface area (BSA)(m2): 1.95 ±0.22. The LMMs 
showed a significant association between MCR and BSA, age, and 
gender. Pseudo-R2 for Generalized Mixed-Effect models was 0.64 
for weight alone with an increase to 0.73 when substituted with 
BSA, age, and gender. Conclusion: Individual dosage planning 
for 82Rb-PET can potentially be improved by using data on body 
surface area, age and gender rather than body weight alone. We 
are currently testing the efficacy of the proposed prediction model 
with regard to obtaining less variation in MCR and overall reduction 
in patient dose without compromising image quality. References: 
1. van Dijk, J. D., Dotinga, M., Jager, P. L., Slump, C. H., Ottervanger, 
J. P., Mouden, M., & van Dalen, J. A. (2021). Body weight-dependent 
Rubidium-82 activity results in constant image quality in myocardial 
perfusion imaging with PET. Journal of nuclear cardiology: official 
publication of the American Society of Nuclear Cardiology, 28(4), 
1536-1544. https://doi.org/10.1007/s12350-019-01875-w

OP-401
xSPECT-based myocardial perfusion scintigraphy: 
feasibility of myocardial uptake quantitation in patients 
with suspected coronary artery disease - a pilot study
F. Caobelli1, D. Wild2, C. Eigler2, I. Kohlberger2, A. H. Vija3, M. 
Reymann3, P. Haaf2, M. J. Zellweger2;  
1Universitätsspital Inselspital Bern, Bern, SWITZERLAND, 
2Universitätsspital Basel, Basel, SWITZERLAND, 
3Siemens Healthineers AG, Erlangen, GERMANY.

Aim/Introduction: Myocardial perfusion SPECT (MPS) is generally 
analyzed for the presence of relative regional perfusion defects, 
which does not account for possible interindividual differences in 
myocardial blood flow (MBF). Several attempts have been made to 
absolutely quantify MBF with SPECT/CT, with inconsistent results 
mainly due to the suboptimal kinetic of 99mTc-labelled perfusion 
tracers. An independent, standardized, and reliable parameter 
able to assess the presence of perfusion defects in clinical practice 

is highly warranted, and a quantitation of myocardial uptake at 
the “steady state” may fit this need. We performed a pilot study in 
phantoms and humans. Materials and Methods: MPS imaging was 
acquired with a quantitatively calibrated Symbia Intevo 16 (Siemens 
Healthineers) using a prototype of xSPECT Cardiac (xSc). xSc employs 
retrospective gating, automated motion correction, and data driven 
respiratory motion correction and yields voxelized uptake in Bq/
ml. We used an anthropomorphic thorax phantom with simulated 
ECG-gating to assess consistency of quantified myocardial uptake. 
We performed initial human studies on 9 patients (5 males, aged 
50-83yrs). All underwent on the same day a stress/rest 82Rb-PET/
CT (1110 MBq each), a Ca-score CT and a stress 99mTc-Sestamibi 
quantitative MPS (250 MBq). A quantitative MPS in rest condition 
was performed on the following day. Quantified uptake (Bq/ml, 
SUVmax and SUVpeak) was calculated for the myocardium (40% 
threshold segmentation). MPS-based coronary reserve (MPS-CR) 
was defined as stress-SUVmax/rest-SUVmax. Quantified 99mTc-
Sestamibi uptake was compared to PET-derived global MBF. 
Results: The quantitation of 99mTc-activity was accurate using the 
torso phantom. In clinical studies, 8 Patients had unremarkable 
MBF on PET, while one patient had 3-vessel disease with globally 
reduced MBF. Patients with unremarkable PET had both higher 
stress MBF (3.55±0.50 ml/g/min) and stress-SUVmax (7.94±1.40) 
compared to the patient with 3-vessel disease (MBF 2.15 ml/g/
min, stress-SUVmax 6.3, p=0.01). Similarly, patients with normal 
PET had higher myocardial flow reserve (3.01±0.90) and MPS-CR 
(1.19±0.05) compared to the patient with 3-vessel disease (2.12 and 
0.88, respectively, P<0.01). There was a good correlation between 
stress-MBF and stress-SUVmax (r=0.80, p<0.01). Conclusion: 
Absolute quantitation of myocardial uptake is feasible using the 
defined protocol and xSPECT Cardiac prototype. This is expected to 
yield improved diagnostic accuracy over standard MPS and will be 
evaluated in our subsequent study (1) References: (1) ClinicalTrials.
gov Identifier: NCT04583787)..

OP-402
Accuracy of Gated Rubidium PET for the Determination 
of Left Ventricular Ejection Fraction: Validation 
Using Cardiovascular Magnetic Resonance and 
Echocardiography
S. Townrow, M. Burniston, L. Price, S. Tyebally, L. Menezes;  
Barts Health NHS Trust, London, UNITED KINGDOM.

Aim/Introduction: To retrospectively compare the agreement of 
Left Ventricular Ejection Fraction (LVEF) by echocardiography (echo), 
and cardiovascular magnetic resonance (CMR) with Rubidium (Rb) 
PET in patients with known or suspected ischaemic heart disease. 
It is important to know whether the results of each modality are 
interchangeable. Cross modality comparisons with myocardial 
perfusion scintigraphy have been made before, but none with 
Rubidium PET Materials and Methods: The radiology information 
system database was queried to identify patients who had Rb PET 
imaging between November 2019 and March 2022 and who had 
also undergone CMR or echo within Barts Health NHS Trust since 
the start of 2019. Patients were included if they had Rb imaging 
and either CMR or echo within 180 days, with 62 and 812 patients 
respectively meeting this criteria. Clinically reported LVEFs were 
extracted from the imaging reports. 4 patients were excluded from 
the Rb PET/ CMR comparison due to patients being unable to 
complete the study (3) or ambiguous ejection fractions reported (1). 
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For echo, biplane measurements were used for comparison; studies 
with no biplane LVEF were excluded. For CMR, LVEF was measured 
manually using the Simpson disk summation method. For Rb PET, 
LVEF was automatically computed using dedicated PET cardiac 
software. Correlation, paired sample t-tests and Bland Altman plots 
were used to compare Rb PET LVEF values with those from CMR 
and echo. Results: The average interval between Rb PET and CMR 
studies was 12.7 ± 93.0 days. The average interval between Rb PET 
and echo studies was 12.2 ± 39.0 days. Correlations between the Rb 
PET and CMR LVEF were strong (n=58, R2 = 0.78) though the Rb PET 
values were lower (p<0.001), on average by 5.2%, and with a Bland 
Altman range of 32.6%. The correlation between Rb PET and echo 
(biplane) LVEF values was slightly lower (n = 82, R2 = 0.64), with no 
statistically significant difference and a slightly larger Bland Altman 
range of 36.1%. Conclusion: LVEF measurements from Rb-82 MPI 
agree well with those from CMR or echo, though there appears to 
be a small negative offset compared with CMR. 

OP-403
Myocardial Perfusion Imaging and Coronary Flow Reserve 
using 82RbCl on an Extended Bore Length Solid-State 
Digital-BGO PET/CT System
S. Massalha, J. A. Kennedy, T. Palchan-Hazan, A. Nemirovsky, N. 
Mazzawi, Z. Keidar;  
Rambam HealthCare Campus, Haifa, ISRAEL.

Aim/Introduction: Myocardial perfusion imaging (MPI) and 
coronary flow reserve (CFR) using positron emission tomography 
(PET) are well established methods for investigating chest pain. 
PET MPI and CFR studies using 82RbCl ([18Rb]-rubidium-chloride) 
were performed on a digital solid-state PET/CT system (PET/CT) 
with silicon photomultipliers coupled to bismuth germanium 
oxide scintillating crystals (digital-BGO) over an extended axial 
field-of-view (FOV) of 32 cm. Materials and Methods: Methods: 
For calibration, an anthropomorphic torso phantom with a 120 
mL “cardiac” insert was used to acquire dynamic images (duration 
> 5 half-lives) of an 82RbCl infusion (1100 to 3000 MBq) simulating 
myocardial blood flow. MPI and CFR were retrospectively analyzed 
for 22 consecutive hospitalized patients (n=3 female) referred rule 
out ischemia. All patients had a pharmacological stress test with 
adenosine. For CFR, dynamic scans (duration 7 minutes) were 
obtained with an injected activity 960 ± 84 MBq (mean ± std. dev.) 
of 82RbCl for rest and 960 ± 83 MBq for stress. Virtual acquisitions 
from listmode data spanning the last 4 minutes of acquisition 
provided for MPI images. Images were visually assessed for quality 
including any truncation of the myocardium. Image quantitative 
analysis was performed on commercial software. Results: Results: 
The digital-BGO scanner was found to accurately reproduce 82RbCl 
activity up to 1300 MBq with less than 10% bias, as determined by 
the cardiac phantom. The quality of the studies was excellent. There 
was no truncation of the myocardium in the images of all patients, 
facilitated by the extended axial FOV. Of 22 studies, 9 were positive 
(41%) with 6 patients having ischemia, 2 had scar and one with both. 
All 7 positive patients for ischemia had a coronary angiography 
during hospitalization (78%). All MPI positive patients for ischemia 
and reduced CFR had anatomically significant coronary artery 
stenoses (100%), (as determined subsequently by catheterization 
showing a narrowing of ≥ 50% stenosis in the left main coronary 
artery or ≥ 70% in the rest of the coronary tree). These patients 
were revascularized except for one due to high risk procedure. 

Conclusion: Conclusion: A solid-state 32 cm axial FOV digital-BGO 
PET/CT system provides high quality and quantitatively accurate 
images at typical 82RbCl activities enabling highly diagnostic MPI 
and CFR measurements. 

OP-404
Repeatability of myocardial flow reserve measurement 
using quantitative dynamic SPECT perfusion imaging
M. Bailly1, F. Thibault1, G. Metrard1, M. Courtehoux2, D. 
Angoulvant2, M. Ribeiro2;  
1CHR Orléans, Orleans, FRANCE, 2CHRU Tours, Tours, FRANCE.

Aim/Introduction: Dedicated CZT cardiac cameras provide 
accurate measurements of absolute myocardial blood flow (MBF) 
and flow reserve (MFR). Reproducibility of MBF and MFR remains 
unclear, but critical for reliable clinical use. In this study, we 
evaluated the reproducibility of SPECT MBF and MFR measurement 
in patients referred for coronary artery disease (CAD) screening. 
Materials and Methods: We retrospectively analyzed 124 patients 
referred for Myocardial Perfusion Imaging (MPI). SPECT data were 
acquired on a CZT-based pinhole cardiac camera (Discovery 
NM530c, GE Healthcare, Haïfa, Israël) in listmode using a stress 
(251 ± 13 MBq) / rest (512 ± 27 MBq) one-day Tc-99m-tetrofosmin 
protocol. Kinetic analyses were done with Corridor4DMTM software 
using a 1-tissue-compartment model and converted to MBF using 
a previously determined extraction fraction correction. MFR was 
analyzed and compared globally and regionally. Motion detection 
was applied, but no attenuation correction. Results: 124 patients 
(64 male, 60 female) were included, and SPECT acquisitions were 
twice reconstructed by the same nuclear medicine board certified 
physician for 50 patients and by two different physicians for 74. 
Mean global MFR was 2.39 ± 0.89. MFR wasn’t significantly different 
between the two measurements (p=0.68); mean difference was 
0.008 (from - 1.86 to 1.51). This result was similar regarding intra- 
and inter-observer variation but tend to be better when the 
measurement is repeated by the same physician (p=0.93 vs p=0.67; 
spearman correlation coefficient of 0.88 and 0.84 respectively 
for intra- and inter-). The average discrepancy between the two 
evaluations on the Bland-Altmann was -0.003, with 95% limits of 
agreement of -0.82 to 0.81, with similar results on the intra- and 
inter-observer comparisons. Using the MFR threshold of 2, we 
noticed a good agreement when the two measurements were 
made by the same physician, whereas it was moderate when the 
observer were different (kappa of 0.75, 95%IC: 0.56-0.94 vs 0.56, 
95%IC:0.36-0.75 respectively). Conclusion: MFR remains globally 
similar between different measurements, whether the analysis is 
performed by the same or by two different physicians. However, the 
limits of agreement seem to be quite wide regarding the threshold 
of MFR. An automatization of the reconstruction and analysis could 
help to improve the reproducibility. 
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OP-406
Good Manufacturing Practice in Radiochemistry Principles 
- Standard Operating Procedures and Documentation
A.S. Capacho; 
Fundação Champalimaud, Nuclear Medicine/Radiopharmacology 
Department and Pharmacy Department, Lisbon, PORTUGAL.

OP-407
GMP Elements - Quality Control & Quality Management
N. Hartman; 
Faculty of Medicine (Swansea University), Head of nuclear 
medicine, Singleton Hospital, Swansea, UNITED KINGDOM.

OP-408
Radiopharmaceutical Metabolism Activity - How to Trace 
What’s Left?
G. Luurtsema; 
Department of Nuclear Medicine and Molecular 
Imaging, University of Groningen, University Medical 
Center Groningen, Groningen, NETHERLANDS.
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Plenary 3: Theranostics - More Than Just the 
Future of Nuclear Medicine

OP-409
Introduction by Chairpersons

OP-410
Theranostics Overview
W. Weber; 
TUM, Nuclear Medicine, Munich, GERMANY

OP-411
Why Theranostics should be NM´s Driver to Independence
J. Czernin; 
University of California Los Angeles,Nuclear 
Medicine/Molecular and Medical Pharmacology, 
Los Angeles, UNITED STATES OF AMERICA.

OP-412
How to Successfully Set Up a Theranostics Center
A.D. Bacelar; 
National Physical Laboratory, Teddington, UNITED KINGDOM.

OP-413
How to Raise Awareness for Theranostic Concepts
C. Nanni; 
IRCCS AOU di Bologna Policlinico S.Orsola-
Malpighi, Nuclear Medicine, Bologna, ITALY.

OP-414
Getting Ready for the Next Wave of Theranostic Studies
L. Emmet; 
St. Vincent’s Hospital Sydney, University of New South 
Wales, Kensington, NSW, Department of Theranostics 
and Nuclear Medicine, Sydney, AUSTRALIA.

OP-415
Theranostics - The Catalyst for Nuclear Medicine Growth
A. Iagaru; 
Stanford University, Radiology / Nuclear Medicine and 
Molecular Imaging, Stanford, UNITED STATES OF AMERICA.

OP-416
Summary by Chairpersons
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CME 7 - Radiation Protection Committee: 
Radiation Protection in Radionuclide Therapy – 
Insight on New and Emerging Therapies

OP-417
General Issues of Radiation Protection in NM Therapies
F. Jamar; 
Cliniques universitaires St-Luc, Nuclear Medicine 
Department, Brussels, BELGIUM.

OP-418
Radiation Protection Issues for SIRT (90Y and 166Ho)
C. Leijen; 
University Medical Centre, Department of Radiation 
Protection, Utrecht, NETHERLANDS.

OP-419
Radiation Protection Issues for 177Lu-Based Therapies 
(SMS and PSMA)
J. Kurth; 
Hospital/Institute, Rostock University Medical Centre, 
Nuclear Medicine Department, Rostock, GERMANY.

OP-420
Radiation Protection Issues for Alpha Emitters
A. Craig; 
The Royal Marsden NHSFT, Joint Department 
of Physics, London, UNITED KINGDOM.

OP-421
Wrap-Up by Chairpersons
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OP-428
EANM Sanjiv Sam Gambhir Award – Battle and Win!
Moderators: S. Fanti1, J. Morigi2; 
1University of Bologna, Radiological Sciences - Nuclear Medicine, 
Bologna, ITALY, 2Royal Darwin Hospital, Darwin, AUSTRALIA. 
Award Nominees: D. Kersting1, R. Laudicella2, S. Veldhuijzen van 
Zanten3, B. Privé4, O. Ivashchenko5, I. Alberts6; 
1Department of Nuclear Medicine, University Hospital Essen, 
University of Duisburg-Essen, Essen, GERMNAY, 2Nuclear 
Medicine Unit, Department of Biomedical and Dental Sciences 
and Morpho-Functional Imaging, University of Messina, 
Messina, ITALY, 3Erasmus MC, Rotterdam, NETHERLANDS, 
4Radboudumc, Nuclear Medicine, Nijmegen, NETHERLANDS, 
5University Medical Center Groningen, Nuclear Medicine and 
Molecular imaging, Groningen, NETHERLANDS, 6Inselspital 
Bern, Department of Nuclear Medicine, Bern, SWITERLAND.
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OP-429
Challenges of Introducing Imaging Biomarkers as End-
Points into Clinical Trials
S. Litière; 
European Organisation for Research and Treatment 
of Cancer (EORTC), Brussels, BELGIUM.

OP-430
How do I share my Trial Data?
M. Smits; 
Erasmus MC, Department of Radiology and Nuclear 
Medicine, Rotterdam, NETHERLANDS.

OP-431
What is the Shelf-Life of Imaging Data?
L. Bidaut; 
University of Lincoln, College of Science, Lincoln, UNITED KINGDOM.
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OP-432
Comparison of the Biodistribution and Efficacy of a Novel 
Theranostic Agent [203/212Pb]PSC-PEG2-TOC with [203/212Pb]
DOTAMTATE and [177Lu]DOTATATE for Image-Guided 
Therapy for SSTR2 Positive Tumors in Mice
D. Liu1, M. Li1, B. S. Cagle1, Z. Dai2, D. Lee3, E. Sagastume1, K. Orcutt1, 
N. J. Baumhover1, I. Vance1, A. Hedt1, F. L. Johnson1, M. K. Schultz1,2;  
1Viewpoint Molecular Targeting Inc., Coralville, IA, UNITED STATES 
OF AMERICA, 2University of Iowa, Iowa City, IA, UNITED STATES OF 
AMERICA, 3Korea Military Academy, Seoul, KOREA, REPUBLIC OF.

Aim/Introduction: Peptide-based targeted alpha-particle 
radiotherapy has emerged as a promising approach to cancer 
treatment. 203Pb/212Pb is the only elementally identical pairing for 
this application. Tyr3-Octreotide (TOC) peptide ligands targeting 
SSTR2 have been widely investigated preclinically and clinically. 
[177Lu]DOTATATE was approved by the US FDA to treat patients 
with gastroenteropancreatic neuroendocrine tumors. However, the 
objective response rate (18%) reported in the Phase III trial leaves 
significant room for improvement. In this study, we modified TOC 
with a Pb specific chelator (PSC) and PEG2 linker and evaluated the 
in vivo biodistribution profiles and efficacy of [203/212Pb]PSC-PEG2-
TOC in mouse model in comparison with [203/212Pb]DOTAMTATE 
and [177Lu]DOTATATE. Materials and Methods: PSC-PEG2-TOC and 
DOTAMTATE were radiolabeled with 203Pb and 212Pb by published 
methods. [177Lu]DOTATATE was synthesized and radiolabeled using 
published methods. Biodistributions were conducted in female 
athymic nu/nu mice bearing AR42J tumor xenografts following 
intravenous injection of 74 kBq of 203Pb-labeled PSC-PEG2-TOC 
and DOTAMTATE at 1, 3, 6 and 24 h post-injection (pi). Single or 
fractionated doses of [212Pb]PSC-PEG2-TOC or [212Pb]DOTAMTATE 
(total activity 4.44 MBq) were administered to mice bearing AR42J 
tumors for efficacy evaluation. Administered doses of [177Lu]
DOTATATE were based on previous literature in this model. Tumor 
volume, body weight, complete blood count, and serum chemistry 
were monitored. Results: PSC-PEG2-TOC and DOTAMTATE labeled 
efficiently with 203Pb (> 92% yield) at high specific activity (50-100 
MBq/nmol). 24-h radiochemical purity was maintained at 96% for 
[203Pb]PSC-PEG2-TOC and 59% for [203Pb]DOTAMTATE in excipients 
(50% ethanol in H2O containing sodium ascorbate). In vivo 
biodistribution studies demonstrated high tumor uptake (peaked 
13.5% ID/g at 1 h and 8.2% ID/g at 24 h pi for [203Pb]PSC-PEG2-TOC; 
and 14.8 %ID/g and 5.1% ID/g at 3 h and 24 h pi for [203Pb]DOTAMTATE, 
respectively). However, [203Pb]PSC-PEG2-TOC cleared much faster 
via kidneys than [203Pb]DOTAMTATE (1.7 % ID/g vs. 6.9%ID/g at 24 
h pi), and remained at negligible levels in other organs and tissues, 
as compared to 1.6-4.8% ID/g of [203Pb]DOTAMTATE in stomach, 
lung, adrenal glands and pancreas at 24 h pi. The current ongoing 
efficacy study renders 4 fractionated doses at 2-week intervals and 
extends previous studies which achieved 70% complete response 
in mice bearing AR42J xenografts following 3 fractionated doses of 
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[212Pb]PSC-PEG2-TOC (total 3.7 MBq activity) and was well-tolerated. 
Conclusion: [203/212Pb]PSC-PEG2-TOC has demonstrated desirable in 
vitro and in vivo profiles targeting SSTR2 that suggest a favorable 
therapeutic window can be identified for image-guided alpha-
particle radionuclide therapy for SSTR2 positive tumors. 

OP-433
Optimisation of αvβ6-specific peptides for use in targeted 
radionuclide therapy
R. Kashani, N. Khan, J. Foster, J. Young, J. Marshall, J. K. 
Sosabowski;  
Queen Mary University, Molecular Oncology, 
London, UNITED KINGDOM.

Aim/Introduction: The epithelial-specific αvβ6 integrin is 
upregulated in inflammation, wound healing, development and 
on a range of different carcinomas; including pancreatic and breast 
cancers. Its increased expression in a number of malignancies 
has often correlated with poorer prognosis, making αvβ6 an 
excellent target for molecular imaging, staging and subsequent 
treatment. We previously identified a 20-mer peptide A20FMDV2 
(NAVPNLRGDLQVLAQKVART), derived from the VP1 coat-protein of 
foot-and-mouth-disease virus that exhibits high selectivity to αvβ6. 
The aim of our studies is to develop an A20FMDV2 analogue suitable 
for radiopharmaceutical therapy of αvβ6 expressing cancers; 
however, when radiolabelled with metal radionuclides, the peptide 
shows high kidney retention [1] and thus potential dose-limiting 
toxicity. This study sought to reduce kidney retention of 68Ga-68-
DOTA-A20 and analogues using co-administration of positively 
charged amino acids as well as modification of the peptide 
sequence. Materials and Methods: Radiolabelling efficiency of 
three 68Ga-DOTA-A20 compounds was confirmed by reverse-
phase high-pressure chromatography (RP-HPLC) and instant 
thin layer chromatography (iTLC), and allowed the estimation of 
colloidal material formation (successfully removed post labelling 
purification). Kd, Bmax and αvβ6 specificity were determined in vitro 
using saturation binding assays on αvβ6 expressing cells A375-β6 
over non-αvβ6-expressing A375-puro cells. In vivo biodistribution 
of 68Ga-DOTA-A20 with and without lysine kidney block was tested, 
along with a 68Ga-DOTA-A20-RK analogue and Ac-Cys-mal-(68Ga-
NOTA)-G6A20 [2]. Results: The equilibrium dissociation constant 
(Kd) and receptor concentration (Bmax) were determined by 
saturation binding assays of 68Ga-DOTA-A20, 68Ga-DOTA-A20-RK 
and Ac-Cys-mal-(68Ga-NOTA)-G6A20 compounds to be very similar, 
Kd in the low nanomolar range (1 - 5 nM). Biodistribution studies 
showed uptake in αvβ6 expressing tumours with minimal uptake 
observed in the A375-puro tumours. As expected, high retention 
in kidney was seen for 68Ga-DOTA-A20 and this was reduced by 
116% with the pre-administration of lysine and by 53% due to 
modification of the peptide sequence (68Ga-DOTA-A20-RK). Ac-
Cys-mal-(68Ga-NOTA)-G6A20 showed unexpectedly high kidney 
retention, 3 fold higher than 68Ga-DOTA-A20. Conclusion: 68Ga-
DOTA-A20 and 68Ga-DOTA-A20-RK have been shown to specifically 
bind to αvβ6 expressing tumours over non-expressing tumours 
and reduction in kidney retention effected via pre-administration 
of lysine or by modification of the peptide sequence. References: 
1. 1. Saha, A., et al., High Resolution in vivo imaging of breast cancer 
by targeting the pro-invasive integrin αvβ6. Journal of pathology, 
2010.222(1):52-63 2. Masashi Weda, T U et al., Development and 
characterization of a 68Ga-labelled A20FMDV2 peptide probe 
for the PET imaging of αvβ6 integrin-positive pancreatic ductal 
adenocarcinoma. Bioorganic & Medicinal Chemistry, 2020 (28)

OP-434
177Lu-FAPI-dimer showes enhanced anti-tumor efficacy in 
patient-derived xenografts, comparsion with 177Lu-FAPI-46
J. Chen, L. Zhao, Y. Pang, H. Chen, Q. Lin;  
The First Affiliated Hospital of Xiamen University, Xiamen, CHINA.

Aim/Introduction: Fibroblast activation protein (FAP), a 
fundamental component of the tumour stroma, is overexpressed 
in cancer-associated fibroblasts (CAFs). As a promising theranostic 
probe, the relatively short tumour-retention time of FAP inhibitors 
(FAPIs) needs to be improved when labelled with therapeutic 
nuclides for radionuclide therapy applications. In this study, we 
aimed to evaluate whether the FAPI dimer (DOTA-2P[FAPI]2) is 
more effective than its monomeric analogues for FAP-targeted 
radionuclide therapy. Materials and Methods: DOTA-2P(FAPI)2 was 
synthesised based on FAPI-46 and radiolabelled with 68Ga or 177Lu. 
The radionuclide labelled compounds were assayed in a stability 
study, small-animal PET and SPECT imaging, biodistribution, and 
radionuclide therapy to comprehensively evaluate their preclinical 
pharmacokinetics. The pharmacokinetics of 68Ga-DOTA-2P(FAPI)2 
and 177Lu-DOTA-2P(FAPI)2 were determined in FAP-positive 
hepatocellular carcinoma patient-derived xenografts (PDXs) and 
HT-1080-FAP cell-derived xenografts (CDXs). Results: 68Ga-DOTA-
2P(FAPI)2 and 177Lu-DOTA-2P(FAPI)2 were stable in phosphate-
buffered saline for 4 h. The tumour retention of 68Ga-DOTA-2P(FAPI)2 
was better than that of 68Ga-FAPI-46 in HT-1080-FAP CDXs, while 
healthy organs showed low tracer uptake and fast body clearance. 
Regarding small-animal SPECT imaging, 177Lu-DOTA-2P(FAPI)2 
showed higher uptake and longer retention for tumours in both 
PDXs and CDXs from 1 h to 48 h, which was consistent with the 
biodistribution study. Regarding FAP-targeted radionuclide therapy, 
177Lu-DOTA-2P(FAPI)2 showed the best inhibition of tumour growth 
in PDXs and CDXs. Conclusion: DOTA-2P(FAPI)2 has increased 
tumour uptake and retention properties compared to FAPI-46, 
which significantly improves the use of FAPI-based vectors for PET 
imaging and radionuclide therapy. Our preliminary data suggest 
that 177Lu-DOTA-2P(FAPI)2 is a safe and effective method for the 
treatment of malignant tumours with positive expression of FAP. 

OP-435
[177Lu]Lu-DPI-4452, a new radiopeptide targeting Carbonic 
Anhydrase IX, displays strong anti-tumoral activity in 
colorectal cancer and clear cell renal cell carcinoma mouse 
models
A. Attinger1, N. Wiedemann1, M. Paschke2, D. Zboralski2, A. 
Schumann2, A. Bredenbeck2, F. Osterkamp2, A. Hoehne2;  
1Debiopharm International S.A., Lausanne, SWITZERLAND, 
23B Pharmaceuticals GmbH, Berlin, GERMANY.

Aim/Introduction: The transmembrane metalloprotease Carbonic 
Anhydrase IX (CAIX) is an attractive diagnostic and therapeutic 
target with expression in many hypoxic tumor types such as 
colorectal cancer (CRC) and clear cell renal cell carcinoma (ccRCC) 
and limited expression in healthy organs. DPI-4452 is a CAIX-
targeting cyclic peptide carrying a DOTA cage allowing labelling 
with several different radionuclides. Here we characterized the 
in vitro binding of DPI-4452 to CAIX and the in vivo therapeutic 
performance of [177Lu]Lu-DPI-4452 in CRC and ccRCC models. 
Materials and Methods: DPI-4452 affinity and binding kinetics for 
CAIX were assessed using a cell-free Surface Plasmon Resonance 
(SPR) assay and radioligand binding assays on CAIX-expressing 
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cell lines. For in vivo characterization, CAIX-positive human cancer 
cell lines HT-29 (CRC) or SK-RC-52 (ccRCC) were subcutaneously 
implanted in immunodeficient mice. CAIX expression in both 
models was confirmed ex vivo by IHC and by autoradiography using 
[111In]In-DPI-4452. Biodistribution was assessed in animals bearing 
simultaneous grafts of both tumor cell lines. Animals were injected 
with [111In]In-DPI-4452 and SPECT/CT imaging was performed at 1, 
4, 24, and 48 hours post-injection to assess % injected dose/gram of 
tissue in tumors and different organs. Specificity of [111In]In-DPI-4452 
binding to CAIX was assessed by co-administrating an excess of 
unlabeled DPI-4452. Anti-tumoral activity was evaluated for both 
tumor types after a single administration of 100MBq or 33MBq of 
[177Lu]Lu-DPI-4452, or three weekly administrations of 33MBq of 
[177Lu]Lu-DPI-4452. Results: In vitro, DPI-4452 bound human CAIX 
with sub-nanomolar affinity, showing slow dissociation kinetics 
(t1/2 50-120 min) and high specificity versus the potential anti-
targets CAIV, CAXII, and CAXIV (> 3 orders of magnitude higher KD). 
Comparable affinity for dog CAIX was observed, whereas affinity 
to mouse CAIX was approximately two orders of magnitude lower. 
Ex vivo, strong CAIX expression in HT-29 and SK-RC-52 mouse 
xenografts was confirmed both by IHC and autoradiography. In 
vivo, [111In]In-DPI-4452 administration led to rapid accumulation 
of radioactivity in tumors and a high tumor-to-background ratio. 
Kidneys showed the highest non-target organ uptake with the 
tumor-to-kidney ratio remaining above 1 at all time points. Co-
administration of excess of unlabeled DPI-4452 completely 
abolished [111In]In-DPI-4452 uptake in tumors. All [177Lu]Lu-DPI-4452 
treatments were well tolerated, and a strong and dose-dependent 
tumor growth inhibition was observed in the 33 and 100 MBq 
single-dose groups (maximal Treated/Control <20%) as well as the 
3x33 MBq treatment group for both models. Conclusion: [177Lu]
Lu-DPI-4452 displays promising therapeutic potential for treating 
CAIX-expressing tumors.

OP-436
Nectin-4 targeted PET imaging of urothelial carcinoma 
with newly synthesized 68Ga labeling bicyclic peptide
D. Wu1, Y. Zhao2, X. Zhong3, J. Chen1, G. Shao4, L. Zhang1;  
1Department of pediatrics, Nanjing First Hospital, Nanjing 
Medical University, Nanjing, CHINA, 2Department of Nuclear 
Medicine, Nanjing First Hospital, Nanjing Medical University, 
Nanjing, CHINA, 3Department of pediatrics, Taizhou People’s 
Hospital, Nanjing University of Chinese medicine, Nanjing, 
CHINA, 4Department of nuclear medicine, Nanjing First 
Hospital, Nanjing Medical University, Nanjing, CHINA.

Aim/Introduction: Nectin-4 targeted antibody-drug conjugate 
(ADC) treatment attracted great attention due to nectin-4 
overexpression in numerous tumours and restricted expression 
in maturity epithelial cells. The aim of this study was to synthesize 
Nectin-4 targeted 68Ga labeling bicyclic peptide (68Ga-NTBP) and 
evaluate the value of 68Ga-NTBP PET-CT imaging for Nectin-4 
expression quantification in urothelial carcinoma. Materials and 
Methods: NTBP were prepared via solid phase peptide synthesis, 
mixed with TATA for cyclization and radiolabeled with 68Gallium. 
In vitro cell binding affinity and specificity experiments were 
performed after quality control of 68Ga-NTBP in tumor cells with 
varying levels of nectin-4 expression. MicroPET-CT imaging and ex 
vivo biodistribution of 68Ga-NTBP were performed in mice bearing 
urothelial carcinoma, breast cancer and neuroblastoma xenografts. 
Tumor uptake of 68Ga-NTBP were compared with nectin-4 

expression calculated from IHC of tumor xenografts. Results: 
68Ga-NTBP was synthesized with high radiochemical yield and 
radiochemical purity. It was stable in PBS, NS and FBS for 6 hours 
with radiochemical purity more than 96%. Cell binding specificity 
was confirmed by nectin-4 blockage and positive correlation was 
found between cell uptake of 68Ga-NTBP and nectin-4 expression 
level. 68Ga-NTBP was mainly excreted via kidney rapidly. Tumor 
uptake of 68Ga-NTBP (percentage of injected dose, %ID/g) at 1h, 
2h, 3h was (2.30.2), (2.7±0.4) (3.2±0.1) and (0.7±0.1) at the block 
group. Tumor uptake of 68Ga-NTBP at 2h post tail vein injection 
was positively corelated with nectin-4 expression revealed on IHC 
with R2 being 0.85. Conclusion: 68Ga-NTBP, as one newly prepared 
Nectin-4 targeted radiolabeled peptide, maybe promising for 
nectin-4 expression evaluation and urothelial carcinoma patient 
screen for nectin-4 targeted ADC treatment. 

OP-437
Development and preclinical evaluation of novel 177Lu-
labelled radiohybrid CCK-2R-targeted ligands based on 
[177Lu]Lu-DOTA-PP-F11N
N. Holzleitner1, T. Günther1, C. Lapa2, H. J. Wester1;  
1Technical University of Munich, Munich, GERMANY, 
2University Hospital Augsburg, Augsburg, GERMANY.

Aim/Introduction: In order to enable 18F- and 177Lu-labelling within 
the same molecule, we introduced a silicon fluoride acceptor (SiFA) 
moiety into the hexa-D-glutamate chain of DOTA-PP-F11N (DOTA-
(d-Glu)6-Ala-Tyr-Gly-Trp-Nle-Asp-Phe-NH2) via the side chain of 
a D-2,3-diaminopropionic acid (D-Dap). In addition, radiohybrid 
(rh)-based minigastrin analogues with a prolonged D-glutamate 
chain were synthesized and evaluated. Preclinical results of [177Lu-]
Lu-DOTAGA-rhCCK-1 to -9 were compared with [177Lu-]Lu-DOTA-PP-
F11N and [177Lu-]Lu-CP04 ([177Lu-]Lu-DOTA-(D-Glu)6-Ala-Tyr-Gly-Trp-
Met-Asp-Phe-NH2)). Materials and Methods: All compounds were 
synthesised via standard Fmoc-based solid-phase peptide synthesis 
(SPPS). 177Lu-labelling was carried out at 90 °C within 20 min (1.0 M 
NaOAc buffer, pH = 5.5, 0.1 M sodium ascorbate). CCK-2R affinity 
(IC50) was evaluated using AR4-2J cells. Lipophilicity (logD7.4) was 
determined. Biodistribution studies at 24 h post-injection (p.i.) and 
μSPECT/CT imaging at 1, 4 and 24 h p.i. were carried out in AR4-
2J tumour-bearing CB17-SCID mice. Results: Synthesis via SPPS 
yielded 4-8% RP-HPLC-purified labelling precursor. 177Lu-labelling 
proceeded quantitatively. CCK-2R affinity of the rhCCK derivatives 
was enhanced with increasing distance between the D-Dap(SiFA) 
building block and the binding motif. However, the most affine 
rhCCK compound, [177Lu-]Lu-DOTAGA-rhCCK-9 ([177Lu-]Lu-(R)-
DOTAGA-D-Dap(SiFA)-(D-Glu)8-Ala-Tyr-Gly-Trp-Nle-Asp-Phe-NH2, 
IC50: 55.3±7.75 nM), still revealed an about 5-fold higher IC50 value 
than [177Lu-]Lu-DOTA-PP-F11N and [177Lu-]Lu-CP04 (IC50: 12.8±2.83 
and 11.2±0.15 nM, respectively). Lipophilicity (logD7.4) of [177Lu-]
Lu-DOTAGA-rhCCK-1 to -9 (logD7.4: −2.84 to −1.71) was higher as 
compared to that of [177Lu-]Lu-DOTA-PP-F11N (logD7.4: −4.75±0.07) 
and [177Lu-]Lu-CP04 (logD7.4: −3.80±0.10). Combining the highest 
CCK-2R affinity and lipophilicity of all rhCCK compounds evaluated, 
[177Lu-]Lu-DOTAGA-rhCCK-9 was further evaluated in vivo. In 
comparison with [177Lu-]Lu-DOTA-PP-F11N, [177Lu-]Lu-DOTAGA-
rhCCK-9 exhibited threefold increased activity levels in tumour 
at 24 h p.i. (6.40±1.48 vs. 1.88±0.82 %ID/g), which is likely caused 
by enhanced human serum albumin binding of the SiFA moiety. 
However, activity levels in the kidneys were massively elevated at 24 
h p.i. for the former (84.4±22.7 vs. 3.08±0.51 %ID/g), which is likely 
caused by an unknown synergistic effect of the SiFA moiety and the 
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negative charges within the linker. µSPECT/CT images highlighted 
increased tumor and kidney uptake at 1 h p.i. as well as decelerated 
clearance over time for [177Lu-]Lu-DOTAGA-rhCCK-9 compared to 
[177Lu-]Lu-DOTA-PP-F11N. Conclusion: We could show that the 
introduction of a lipophilic SiFA moiety into the highly hydrophilic 
backbone of [177Lu-]Lu-DOTA-PP-F11N led to a decelerated activity 
clearance and thus improved tumor retention despite a 5-fold lower 
CCK-2R affinity, rendering the rh concept promising for minigastrin 
analogues, as it additionally enables 18F-labelling. However, elevated 
kidney retention has to be addressed in future studies. 

OP-438
Promising performance of PET/CT using [68Ga]Ga-
PentixaFor (PentixaFor PET/CT) for initial staging and 
therapeutic evaluation of symptomatic multiple myeloma 
(MM) patients in first line treatment or first relapse: 
preliminary results of an exploratory phase 2 study
C. Bodet-Milin1,2, A. Mouton1, B. Jamet1,2, C. Dubegny3,2, C. Bailly1,2, 
M. Frindel4, H. Bouterfa5, J. Kaufmann5, C. Touzeau6,2, P. Moreau6,2, F. 
Kraeber-Bodere1,2;  
1Nuclear Medicine department, Nantes University Hospital, 
Nantes, FRANCE, 2Nantes Université, Angers Université, INSERM, 
CNRS, CRCI2NA, Nantes, FRANCE, 3Radiopharmacy unit, Nantes 
University Hospital, Nantes, FRANCE, 4Radiopharmacy unit, ICO 
institut de cancérologie de l’Ouest, Saint-Herblain cedex, FRANCE, 
5Pentixapharm GmBH, Würzburg, GERMANY, 6Hematology 
department, Nantes University Hospital, Nantes, FRANCE.

Aim/Introduction: [18F]F-FDG PET/CT (FDG-PET/CT) presents 
some limitations in the evaluation of MM patients. Since CXCR4 
receptor is overexpressed in MM, we propose a prospective phase 
II clinical study to assess the relevance of PentixaFor-PET/CT, in 
comparison with FDG-PET/CT for initial staging and therapeutic 
evaluation of symptomatic MM patients in first line or first relapse 
(NCT05321862). Materials and Methods: This study aims to include 
45 symptomatic MM patients according to IMWG criteria. Whole-
body PET/CT are acquired 60 minutes after injection of 100 to 
200MBq of PentixaFor and 3MBq/kg of FDG. PET/CT are interpreted 
by MM experts nuclear medicine physicians. Focal lesion (FL) is 
defined as focus within the bone marrow (BM) more intense than 
normal BM background and present on, at least, two consecutive 
slices. Diffuse BM involvement (BMI) is defined as an uptake in axial 
and appendicular skeleton higher than liver uptake. Paramedullary 
disease (PMD) and extra-medullary disease (EMD) are considered as 
soft tissue invasion, respectively with and without contiguous bone 
involvement. The whole-body maximal standardized uptake value 
(SUVmax) and the target to pool ratio (TBR) defined as SUVmax/
SUVblood pool are calculated for BMI, FL, PMD and EMD. Results: 
5/45 patients have been included at the time of analysis and 
PentixaFor-PET/CT and FDG-PET/CT performed only for staging. 
No adverse effects was reported after PentixaFor injection. Using a 
per-patient analysis, abnormalities were detected in the 5 patients 
with discordances between PentixaFor and FDG-PET/CT: for Patient 
1 BMI with FDG but negative result with PentixaFor, for Patient 2 
BMI+FL+PMD+EMD with PentixaFor and only FL+PMD with FDG, 
for Patient 3 BMI +PMD with PentixaFor and only PMD with FDG, 
for Patient 4 BMI+FL with PentixaFor and only FL with FDG and for 
patient 5 BMI with PentixaFor and negative result with FDG. Using 
a per-lesion analysis, PentixaFor PET/CT detected >25 FL, >40 PMD 
and 2 EMD whereas FDG PET/CT visualized 6 FL, >20 PMD and 
no EMD. SUVmax and TBR of FL/PMD/EMD ranged from 13.86 to 
68.28 and 6.2 to 18.6 respectively with PentixaFor and from 4.89 

to 9.02 and 1.5 to 2.7 respectively with FDG. For BMI, SUVmax was 
4.02 and TBR 1.8 in the patient with pathological FDG-PET/CT and 
ranged from 4.10 to 6.91 and from 1.5 to 1.9 respectively with 
PentixaFor PET/CT. Conclusion: These preliminary results suggest 
the relevance of PentixaFor-PET/CT in the staging of MM with high 
detection rate and image contrast. 

OP-439
Proof-of-concept of CXCR4 targeting in vivo using 
radiotracers based on the endogenous antagonist EPI-X4
R. Gaonkar1, Y. Schmidt1, J. Millul1, R. Mansi1, M. Harms2, J. 
Münch2, M. Fani1;  
1University Hospital Basel, Basel, SWITZERLAND, 
2Ulm University, Ulm, GERMANY.

Aim/Introduction: Targeted imaging of the C-X-C motif chemokine 
receptor (CXCR4) in several cancer types has been an area of intensive 
research. The identification of an endogenous peptide antagonist 
of CXCR4, termed EPI-X4, opens the space for the development of 
a new class of radiotracers for non-invasive molecular imaging and 
treatment of CXCR4-expressing cancers. Rational drug design based 
on EPI-X4 led to optimized analogs (coded JMF-01 to JMF-07) with 
increased antagonistic activity. We developed DOTA-conjugated 
analogs and studied them in vitro labeled with 177Lu and 68Ga (work 
presented at EANM 2021). We report herein the in vivo feasibility 
study in CXCR4-expressing tumor xenografts. Materials and 
Methods: All analogs were labeled with [177Lu]LuCl3 and SPECT/
CT images (200 pmol, 15MBq) were acquired in Jurkat xenografts 
at 1h post injection (p.i.). Biodistribution of the most promising 
analog, [177Lu]Lu-JMF-04, (200 pmol, 1MBq) was performed 
followed by a blocking study using an excess of AMD3100 (60 
nmol) at 1hp.i.. JMF-04 was further evaluated in terms of plasma 
protein binding and metabolic stability in blood and urine. PET/
CT imaging was acquired with [68Ga]Ga-JMF-04 to determine the 
feasibility of the theranostic approach. Results: Most of the analogs 
were characterized by a rapid wash out from the body (only 5% 
of the injected activity remaining after 1h), with the exception of 
[177Lu]Lu-JMF-04 and [177Lu]Lu-JMF-07 (approx. 40-60% remaining 
in the body after 1h). [177Lu]Lu-JMF-04 was characterized by high 
accumulation in the kidneys and distinguished accumulation in 
the CXCR4-expressing tumors, while [177Lu]Lu-JMF-07 was primarily 
accumulated in the liver. Head-to-head SPECT/CT imaging clearly 
designated [177Lu]Lu-JMF-04 as the best candidate. Quantitative 
biodistribution studies with [177Lu]Lu-JMF-04 confirmed the 
imaging properties with high kidney uptake (83.1±25.5 %IA/g) and 
accumulation in tumor (2.25±0.43 %IA/g) at 1h. Certain uptake 
was also seen in CXCR4-positive organs, such as liver (5.19±1.08 
%IA/g), spleen (0.81±0.16 %IA/g) and bone (1.01±0.28 %IA/g). 
Blocking studies with AMD3100, proved the receptor mediated 
uptake in the tumor and other CXCR4-expressing organs. [177Lu]
Lu-JMF-04 was found to be 39% and 35% plasma protein bound 
at 15 and 30 min respectively. In vivo metabolic stability in blood 
revealed 83% and 75% intact peptide at 5 and 15min, while what 
is excreted from the body(urine) is fully metabolized. Conclusion: 
Our data support the feasibility of developing EPI-X4 analog as 
radiotracers for CXCR4 expressing malignancies. SPECT/CT imaging 
and in vivo data revealed the strengths and limitations of EPI-X4-
based platform and designated the lead analog, [177Lu]Lu-JMF-04, 
for further optimization. 
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OP-440
Tuning the kinetics of protein-based nanomedicine by 
metal ion coordination assisted self assembly
K. Saatchi1, G. Engudar2, C. Rodriguez-Rodriguez1, N. K. Mishra3, M. 
Bergamo1, G. Amouroux1, K. J. Jensen3, U. O. Hafeli1;  
1UBC, Vancouver, BC, CANADA, 2TRIUMF, Vancouver, 
BC, CANADA, 3UCPH, Copenhagen, DENMARK.

Aim/Introduction: Site-selective metal conjugation of peptides can 
be utilized in the development of peptide or protein assemblies 
to a theranostic formulation (simultaneous therapy and imaging). 
Amongst the potential benefits are improved stability in blood, 
enhanced accumulation at a desired target site and controlled 
(slow) release. Examples of peptide modification/coordination 
syntheses, characterizations, in vitro and in vivo investigations 
will be presented including SPECT/CT pharmacokinetic analyses. 
Materials and Methods: Small proteins (e.g., insulin) were modified 
at various specific sites with two different chelators each. This 
firstly allows for highly efficient and in vivo stable radiolabeling 
with a metal isotope such as 111In or 67/68Ga. And it secondly self-
assembles the proteins through metal/ligand interactions such 
as insulin/Fe or insulin/Fe-Zn. The tracers were administered to 
healthy mice subcutaneously. Each mouse underwent serial SPECT/
CT scans followed by ex vivo biodistribution. Results: The initial 
local depot dissipated with time based on the peptide tailoring 
and type of ligand/metal combination. For example for insulin, 
the non-metallated peptide clears from the injection site with a 
distribution half-life of about 33 min and is predominantly excreted 
renally, while the tailored formulations upon metal coordination 
increased distribution half-life up to 2.5 fold, depending on the 
choice of metals used. Preclinical SPECT/CT pharmacokinetic 
analyses confirmed the ligand/metal influence on drug absorption 
and clearance. Conclusion: Radiolabelling and self-assembly to a 
superstructure using appropriate metal ion/ligand coordination 
was investigated for therapeutic peptides.1-4 Pharmacokinetics 
and in vivo biodistribution studies demonstrated the formation 
of oligomeric structures and larger aggregates, changes in size, 
alterations of hydrophobicity, and changes in charge between the 
monomer and the dimers/oligomers. These alterations changed 
the in vivo kinetics and distribution based on the initial tailored 
structure which depended heavily on the choice of metal ions used. 
Pharmacokinetic analyses of these logically engineered assemblies 
could help in the development of advanced nanomedicines and 
slow release biopharmaceuticals and speed up their translation to 
the clinic. References: 1. Jensen et al. J. Pept. Sci. 2013; 19: 537-54; 2. 
Kalomoiri et al. ChemBioChem 2020; 21: 3338 - 3348; 3. Mishra et al. 
Nanoscale 2021; 7: 8467 - 8473; 4. Engudar et al. J. Control Release 
2022; 343: 347 - 360
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OP-441
I-131 Dosimetry - An Introduction 
F. Verburg; 
Erasmus MC, Department of Radiology and Nuclear 
Medicine, Rotterdam, NETHERLANDS.

OP-442
Implementing dosimetry in a multicentric environment: 
Results of the MEDIRAD project
A. Vergara Gil1, J. Taprogge2,3, D. Vallot4, U. Eberlein5, M. 
Lassmann5, T. Schurrat6, A. Ashfaq6, G. D. Flux2,3, M. Bardiès7;  
1CRCT, UMR 1037, INSERM, Université Toulouse III Paul Sabatier, 
Toulouse, FRANCE, 2Royal Marsden NHSFT, Sutton, UNITED 
KINGDOM, 3The Institute of Cancer Research, London, UNITED 
KINGDOM, 4IUCT Oncopole, Av. Irène Joliot-Curie, Toulouse, 
FRANCE, 5Department of Nuclear Medicine, University of 
Würzburg, Würzburg, GERMANY, 6Department of Nuclear 
Medicine, Philipps-University Marburg, Marburg, GERMANY, 
7Département de Médecine Nucléaire, Institut Régional 
du Cancer de Montpellier (ICM), Montpellier, FRANCE.

Aim/Introduction: Within the European MEDIRAD project, 
investigating the effect of low dose radiation, data were collected 
from radioiodine treatment of low and intermediate risk thyroid 
cancer. Patients were recruited in four European centres in three 
independent observational clinical studies. Dosimetry software 
packages were developed to calculate the range of absorbed doses 
delivered to target volumes and to organs-at-risk and to estimate 
variations in dosimetry calculations performed independently 
at different centres. Materials and Methods: Ethical approval 
was obtained for each study. Treatment procedures varied from 
administrations of 1100 MBq to 3700 MBq and data acquisition was 
governed by local protocols. Every centre developed its acquisition 
protocol, based on a single time point SPECT/CT (on hybrid or 
separated imaging devices), supplemented by additional SPECT-
only acquisitions, on variable imaging field of view. Whole-body 
time-activity curves were also obtained from external counting.
Two packages (OpenDose3D and DoDose) were developed as 3D 
slicer modules and adapted to the clinical acquisition protocols 
implemented. SPECT and CT data were converted into 3D activity and 
density maps respectively according to the calibration procedure 
implemented in each centre. Absorbed dose rates were obtained 
using voxel-based Monte Carlo or convolution. Segmentation and 
registration were performed using 3DSlicer capabilities. Activity or 
the absorbed dose rates were obtained at the organ level before 
time integration. Data analysis was performed independently in 
two core centres to evaluate differences in methodology, with 
absorbed dose calculated for remnant neck tissue and for healthy 
organs. Results: A range of absorbed doses were obtained from 
the four participating centres (106 patients). The mean absorbed 
dose coefficients per centre delivered to the neck region ranged 
from 0.6-2mGy/MBq, illustrating how the segmentation of that 
region directly impacts the absorbed dose. Main healthy organs 
considered ranged from 0.1-0.15mGy/MBq for lungs, and from 
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0.05-0.2mGy/MBq for salivary glands. Other organs contained 
in FOV, like liver and kidneys, ranging from 0.04-0.3mGy/MBq. 
The correlation between dosimetry results obtained in the core 
centres fell significantly within the uncertainties calculated for the 
absorbed dose estimates. Conclusion: The study has demonstrated 
the feasibility of performing multinational, multicentre dosimetry 
studies focussed on patient dosimetry despite a large range of 
acquisition protocols. Dosimetry results performed in different 
centres generally agreed, but showed a wide variation that may 
be explained by variable patient biokinetics and may have clinical 
explanation (e.g. rTSH administration vs. hypothyroidism). Also, the 
quality and reliability of dosimetric results largely depends on the 
clinical protocol implemented.

OP-443
Are There Differences in DNA Damage Induction and 
Repair Before and After Radioiodine Therapy?
S. Schumann1, H. Scherthan2, S. Schoof2, P. E. Hartrampf1, A. K. 
Buck1, M. Port2, M. Lassmann1, U. Eberlein1;  
1Department of Nuclear Medicine, University Hospital Würzburg, 
Würzburg, GERMANY, 2Bundeswehr Institute of Radiobiology 
affiliated to the University of Ulm, Munich, GERMANY.

Aim/Introduction: The aim of this study was to investigate whether 
the induction and repair of radiation-induced DNA damage is 
altered by radioiodine therapy. For this purpose, blood samples 
were taken from patients before and after radioiodine therapy and 
irradiated ex vivo. DNA double-strand breaks (DSBs) in peripheral 
blood mononuclear cells (PBMCs) were quantified using the 
γ-H2AX+53BP1 assay. Materials and Methods: Blood of nine 
patients enrolled in a sub-study of the MEDIRAD project, receiving 
their first radioiodine therapy were taken before therapy start (b.t.) 
and 168 h after therapy start (a.t.). After withdrawal, one aliquot 
of each blood sample was irradiated ex vivo by adding [131I]NaI 
solution, while one aliquot per patient was retained as unirradiated 
control. For irradiation, a prespecified activity was added so that an 
absorbed dose to the blood of 50 mGy was reached after one hour 
incubation. After irradiation, PBMCs were isolated and split in three 
parts: One part was directly fixed in ethanol, while the other two 
were fixed 4 h and 24 h after culture in RPMI medium. Co-localizing 
γ-H2AX+53BP1 foci were evaluated in 100 cell nuclei of each 
sample. To calculate the number of radiation-induced foci (RIF), 
the corresponding baseline values of the control samples were 
subtracted. Results: In the cells fixed directly after irradiation, the 
mean values of the average number of RIF per cell were 0.66 ± 0.21 
b.t. and 0.60 ± 0.12 a.t.. These mean values decreased significantly 
to 0.27 ± 0.09 b.t. and 0.28 ± 0.08 a.t. after 4 h repair time and to 0.03 
± 0.09 b.t. and 0.01 ± 0.11 a.t. after 24 h. There was no significant 
difference in either the induction or reduction of RIF depending 
on whether the samples were irradiated before or after therapy 
start. The time-dependent decrease of the RIF was also modelled 
by an exponential function as described in [1], assuming a repair 
rate R and a fraction of non-repairable damage Q. Both the repair 
rates Rb.t. = (0.24 ± 0.06) h-1 and Ra.t. = (0.19 ± 0.05) h-1 and Qb.t. = 
0.08 ± 0.06 and Qa.t. = 0.05 ± 0.06 were similar for the two groups. 
Conclusion: Our data suggest that the induction and repair of DNA 
DSBs in PBMCs after internal ex vivo irradiation with 50 mGy is not 
affected by previously administered radioiodine therapy a week 
after therapy start. References: [1] Schumann et al., EJNMMI 2022, 
https://doi.org/10.1007/s00259-021-05605-8.

OP-444
The application of [123I]NaI as a surrogate 
radiopharmaceutical for the pre-therapeutic dosimetry 
in differentiated thyroid cancer with [131I]NaI: A preclinical 
study using the xenograft mouse model
S. Kim1,2, H. Kim1,2, I. Song2, H. Park2,3, S. Kim2,3,4;  
1Department of Applied Bioengineering, Graduate School 
of Convergence Science and Technology, Seoul National 
University, Seoul, KOREA, REPUBLIC OF, 2Department of 
Nuclear Medicine, Seoul National University College of 
Medicine, Seoul National University Bundang Hospital, 
Seongnam, KOREA, REPUBLIC OF, 3Department of Molecular 
Medicine and Biopharmaceutical Sciences, Graduate School 
of Convergence Science and Technology, Seoul National 
University, Seoul, KOREA, REPUBLIC OF, 4Advanced Institutes 
of Convergence Technology, Suwon, KOREA, REPUBLIC OF.

Aim/Introduction: The pre-therapeutic dosimetry with surrogate 
radiopharmaceuticals helps to maximize therapeutic responses for 
pathological tumor tissues while minimizing the possible hazard to 
healthy tissues in the targeted radionuclide therapy. The present 
study aimed to investigate the theranostic surrogacy of [123I]NaI 
for [131I]NaI in the differentiated thyroid cancer (DTC) using the 
xenograft model mouse in terms of the pharmacokinetics and 
absorbed dose estimates. Materials and Methods: We prepared a 
total of eight DTC subcutaneous xenograft mice bearing sodium-
iodide symporter (NIS) expressing human thyroid carcinoma 
cells (K1-NIS cells). Those mice underwent sequential SPECT/
CT scans at multiple time points according to the physical half-
life of each radionuclide to fully elucidate the time course of the 
distribution including the elimination after the administration 
of [123I]NaI and [131I]NaI. Biodistribution and pharmacokinetics of 
each radiopharmaceutical in the tumor and various organs were 
examined using SPECT/CT images. And a Monte Carlo simulation 
using voxelized-source (SPECT) and -phantom (CT) was performed 
for radiation transportation and the electromagnetic process of 
radioactive decay to estimate the absorbed doses. Results: In 
vitro high iodide (125I) uptake in K1-NIS cells led to the substantial 
uptake of [123I]NaI and [131I]NaI in the tumor. The biodistribution 
and pharmacokinetics of [131I]NaI in the tumor and various organs 
were similar to the [123I]NaI, while the difference increased over 
time. The absorbed dose as the integral sum of the area under the 
normalized dose rate curve was significantly affected by the extent 
of the extrapolated terminal fraction of the curve. Conclusion: 
[123I]NaI exhibited a surrogacy in terms of the biodistribution and 
pharmacokinetics in the tumor and various organs for [131I]NaI in 
the mice xenograft model of differentiated thyroid cancer. However, 
the pre-therapeutic dosimetry of [131I]NaI using [123I]NaI in the 
tumor could be problematic when estimating the absorbed dose 
including the period of the terminal phase of the pharmacokinetics. 
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OP-445
Finger-tip Blood Sampling for Dosimetry Measurements 
Post I-131 Administration in Thyroid Cancer Patients
A. Al Jabri1,2, J. Cooke3, S. Cournane4, M. Healy5;  
1Trinity College Dublin, Dublin, IRELAND, 2Sultan Qaboos 
University, Muscat, OMAN, 3Children’s Health Ireland at 
Crumlin, Dublin, IRELAND, 4St Vincent’s University Hospital, 
Dublin, IRELAND, 5St James’s Hospital, Dublin, IRELAND.

Aim/Introduction: Personalising I-131 therapy for differentiated 
thyroid cancer (DTC) requires measuring the absorbed dose to 
the bone marrow, the organ at risk. There is evidence that I-131 
concentration in the bone-marrow can be quantified using blood 
samples and whole-body measurements, where the blood provides 
a more accurate and reliable assessment. The European Association 
of Nuclear Medicine (EANM) published a dosimetry protocol for 
DTC by pretherapeutic evaluation of I-131 biokinetics. Dosimetry 
during therapy can be performed for retrospective measurement of 
critical organs’ absorbed doses as required by legislation (Euratom 
2013/59). Collecting blood samples from patients treated with 
high activities necessitates radiation exposure for staff collecting 
blood, especially in busy centres. Finger-prick is an alternative 
method of capillary blood collection which is faster, repeatable 
and a more convenient method relative to the standard practice 
of venous blood collection. This study investigated the use of 
finger-tip capillary-blood collection as an alternative to the venous-
blood collection method recommended by the EANM dosimetry 
protocol for patients after therapeutic dose of I-131. Materials and 
Methods: Venous and capillary blood sample were collected from 
DTC patients after therapeutic and diagnostic administration of 
I-131 at St James’s Hospital, Ireland. The count rate of the two blood 
samples were compared considering the type of blood (venous 
vs capillary) and the geometry of the blood (1.0-ml versus blood-
droplet). Other factors were investigated, including activity, time 
post administration, drop-to-drop variability. Results: 15 patients 
recruited for this study provided 30 blood samples. Patient finger-
prick and venous-blood samples were taken at 2.0-91.9 hours post 
administration of 200MBq (n=2) or 3.9±0.1GBq (n=28) of I-131. 
There was no significant difference found either between different 
blood sampling type (-0.98±4.31%, p=0.223), or between different 
measurement geometries (-3.42±9.97%, p=0.070), or between 
their combination; 0.03-ml capillary-blood vs 3% of 1.0-ml venous-
blood (-1.76±8.86%, p=0.286). No significant correlation was found 
between the percentage differences and investigated parameters. 
0.48±4.11% drop-to-drop variability were found. The 1-ml venous-
blood count-rate required by the EANM protocol can be estimated 
using the finger-prick blood count-rate with 94.5% predictability. 
Conclusion: The results of this study validated the use of finger-tip 
sampling as an alternative method of blood collection when blood 
radioactivity quantification is required for DTC patients. It is a faster, 
safer and more convenient method of blood collection and, once 
validated, can be performed by the patient themselves. 

OP-446
Value of Personalized Radiation Absorbed Dose 
Calculation for Radioiodine Ablation Therapy
O. Sahin1, N. A. Selcuk2, N. Yeyin1, R. Akyel3, T. Toklu2, M. F. Beytur1, 
G. Can4, E. Demirci2, A. Boz5, F. Yapar6, L. Kabasakal1;  
1Department of Nuclear Medicine, Istanbul University-
Cerrahpasa, Faculty of Medicine, Istanbul, TÜRKIYE, 2Department 
of Nuclear Medicine, Yeditepe University, Faculty of Medicine, 
Istanbul, TÜRKIYE, 3Clinic of Nuclear Medicine, Yedikule Chest 
Diseases and Thoracic Surgery Training and Research Hospital, 
Istanbul, TÜRKIYE, 4Department of Public Health, Istanbul 
University-Cerrahpasa, Faculty of Medicine, Istanbul, TÜRKIYE, 
5Department of Nuclear Medicine, Akdeniz University, Faculty of 
Medicine, Antalya, TÜRKIYE, 6Department of Nuclear Medicine, 
Baskent University, Faculty of Medicine, Adana, TÜRKIYE.

Aim/Introduction: The amount of radiation absorbed dose 
given to the remnant thyroid tissue varies widely when the fixed 
amount of radioiodine used due to biological differences between 
patients. The study aimed to compare the ablation rate and 5-year 
follow-up results of using absorbed dose method and the fixed 
radioiodine dose method. Materials and Methods: A prospective 
randomized multicentre clinical trial is conducted in 4 different 
centers. Low-risk WDTC patients were included to the study. All 
patients underwent an uptake test at 2, 24, 48, 96, and 166h prior 
to radioiodine ablation. The remnant tissue volume was calculated 
from 24h planar images. Patients were randomized 1 to 1, and the 
first group received a fixed dose of 1.1 GBq (30mCi) radioiodine 
and the second group received 300Gy of radiation absorbed dose. 
The patients were followed up for 5 years. The ablation success and 
recurrence rates of the two different approaches were compared. 
Results: An overall of 113 patients were enrolled in the study. 
Data was available in 102 patients (48 in 1.1GBq and 54 in 300Gy). 
When we compare the patient characteristics between groups, 
there was not any statistically significant difference in terms of age, 
gender, tumor volume, uptake, Tg level and tumor size. Although 
the ablation rate was slightly higher in the 300Gy group, it was not 
statistically significant (75% - 81.5%; p=0.427). Ablated patients 
had higher age (44.2±1.4 vs 38.4±2.6, p=0.033), lower tumour 
size (1.94±0.13 vs 2.47±0.2cm, p=0.012), lower Tg level (4.5±0.7 
vs 7.95±1.58ng/ml, p=0.014) and received higher radioiodine 
(1.93±0.17 vs 1.32±0.25GBq, p=0.005). The successful ablation rate 
was significantly reduced in patients receiving less than 1.1GBq 
of 131I compared with those receiving at least 1.1GBq (p=0.049). 
There was no significant difference in ablation rate in patients who 
received less than 300Gy of radiation absorbed dose (p=0.108). In 
ablated group, only one patient had lymph node metastasis during 
the 5-year follow-up and no biochemical recurrence was observed 
in the other patients. Structural incomplete response was observed 
in 1 patient and biochemical incomplete response was observed 
in 3 patients in the non-ablated group. The incomplete response 
rate was significantly higher in the non-ablated group (p=0.007) 
Conclusion: The ablation rate of the dosimetric method using 
biological parameters is not lower than the fixed dose radioiodine 
ablation therapy. However, it was observed that the successful 
ablation rate increased significantly in patients receiving at least 
1.1GBq of 131I compared to lower doses. 
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OP-447
Post-therapeutic dose estimates of salivary glands and 
iodine-avid lesions in 131I therapy
M. Abuqbeitah, M. Demir, S. Sager;  
Istanbul University, Istanbul, TÜRKIYE.

Aim/Introduction: The purpose was to estimate uptake as well 
as radiation dose to salivary glands (SG), thyroid residues (TR), 
and metastases following radioiodine therapy using SPECT/CT. 
Materials and Methods: IEC NEMA body phantom was filled with 
1983.2 MBq 131I, followed by multiple SPECT/CT scans. Counts 
loss, PVE and scatter correction were made. Then, a cohort of DTC 
subjects (n=25) undergoing 131I therapy was randomly selected to 
join this study. SPECT/CT scans were acquired at 4, 24, and 168 h 
following administration of 3497-9250 MBq (median: 150 MBq) 131I. 
ROIs were manually delineated over the CT for measuring salivary 
glands volumes, and automated iso-contouring was used for thyroid 
residues/lesions volumes. Results: The median volume of the right 
parotid glands was 26.7 cm3 (range: 13.0-70.0 cm3), and 26.2 cm3 

(range: 15.2-62.0 cm3) for the left parotid glands. The right and left 
submandibular glands’ median volume was 12.5 cm3 (range: 8-22.5 
cm3) and 12.0 cm3 (range: 7.0-21.6 cm3), respectively. Moreover, 22 
thyroid residues were identified with a median volume of 5.42 cm3 

(range: 2.82-12.70 cm3) and 10 metastases with a median volume 
of 5.95 cm3 (range: 2.16-11.50 cm3. The absorbed dose to parotid 
glands varied from 0.04-0.97 Gy/GBq with a median of 0.26 Gy/GBq. 
The median absorbed dose to submandibular glands was 0.14 Gy/
GBq (0.05 to 0.56 Gy/GBq). The absorbed dose to thyroid residues 
varied from 0.55 to 399.5 Gy/GBq (median: 21.8 Gy/GBq), and the 
absorbed doses to distal lesions ranged from 0.78 to 28.0 Gy/GBq 
(median: 3.12 Gy/GBq). Only 41% of the thyroid residues received an 
absorbed dose > 80 Gy, 18 % received a dose between 70-80 Gy, 18 
% with a dose range of 40-70 Gy, and the remaining 23% showed 
a dose < 40 Gy. In contrast, 18 % of the metastases had absorbed 
a dose > 80 Gy, 9 % within a dose range of 40-60 Gy, while the vast 
majority of lesions (64%) received d dose < 40 Gy. Conclusion: It 
was inferred that dose estimation after 131I therapy with SPECT/CT 
is feasible to apply, together with good agreement with 124I PET/
CT. A broad and sub-effective dose range was estimated to thyroid 
residues and distal lesions in line with 131I tracer-based studies. 
Moreover, the current methodology might be useful in identifying a 
more reliable dose-effect relationship for RIT and radiation-induced 
salivary glands damage. 

OP-448
Effect of furosemide on whole-body radioactivity 
retention in patients treated with radioiodine (RAI) for 
differentiated thyroid cancer (DTC)
B. Criscuoli1, G. Rossi2, G. Follacchio1, C. Manni1, H. Castagnoli1, S. 
Fattori2, F. Capoccetti1;  
1Nuclear Medicine Unit, Macerata Hospital, AV3, ASUR 
Marche, Macerata, ITALY, 2Medical Physic Unit, Macerata 
Hospital, AV3, ASUR Marche, Macerata, ITALY.

Aim/Introduction: In patients receiving RAI for DTC, diuretics could 
be administered to accelerate elimination of unbound radioiodine 
and shorten hospital-stay. Aim of our study was to investigate 
influence of furosemide on whole-body radioactivity retention 
during hospitalization and eventual impact on RAI therapeutic 
effect. Materials and Methods: Retrospective systematic search on 
our database (2017-2022) including patients treated with RAI for DTC 

who received furosemide during hospitalization in order to reduce 
edema induced by thyroid-hormone withdrawl and accelerate 
clearance of unbound radioiodine. Final sample 48 pts (mean age 
64, 16-80) with papillary (n=42) follicular (n=6) thyroid carcinoma. 7 
pts treated for adjuvant-therapy, 41 patients underwent successive 
treatment for persistence/recurrence (mean treatment number 3, 
mean activity 6327 MBq, range 3071-8584 MBq 131I). Previsional 
analysis performed through 6 whole- body measurements (2 h, 4h, 
24 h, 96 h, 120 h) after tracer dose of I131I (18 MBq). Whole-body 
measurement was recorded immediately after RAI administration 
and after 24, 48, 56/ 72 h. Furosemide (20mg) was administered 
intravenously in saline solution (100ml) 24/ 48h after RAI on the 
basis of whole-body measurements and previsional time-activity 
excretion curve. We compared previsional and post administration 
curve and calculated the whole-body retention times (tau) of 
both dosimetries. Results: We calculated a mean previsional tau 
of 33,87% (16,9 to 67,8%) and mean effective post-treatment tau 
of 29,7% (15,6 to 69,1%) with a mean tau difference of -7% ( -48 
to 18%). While, focused only on one-point of time-excretion curve 
at 54 h, we found previsional mean excretion value of 27% (15 to 
73 %), compared to 54 h after RAI that showns mean excretion 
value of 15% (2 to 47%). By comparing those results has shown 
an improved RAI mean excretion after furosemide of 45% (-38 to 
93%). All patients were discharged 3 days after RAI administration. 
Mean follow-up after RAI was 23 months. At last follow-up, 4 
patients showed complete response, 33 partial response, 7 stable 
disease, 2 progressive disease, 2 deceased. Conclusion: Our results 
demonstrated that furosemide administration improve radioiodine 
whole-body excretion, contributing in shortening hospital stay 
reducing RAI retention at patient’s dismissal. This improvement 
didn’t imply change in therapeutic RAI retentions, has tau values 
has showns, probably for RAI lesions avidity confirmed by our 
follow-up similar to licterature data regarding patients at the same 
disease stage. Considering significant improvement of whole-body 
RAI excretion, our data encourage administration of furosemide 
supported by previsional excretion dosimetry. 

OP-449
Radioactive iodine uptake measurements using gamma 
camera-specific general reference standards
J. Mourik1, M. Derks2, M. ten Broek2;  
1Franciscus Gasthuis & Vlietland, Rotterdam, NETHERLANDS, 
2IJsselland ziekenhuis, Capelle aan den IJssel, NETHERLANDS.

Aim/Introduction: Current guidelines of radioactive iodine uptake 
(RAIU) test allow use of different equipment, isotopes, activity and 
region-of-interest (ROI) measurements. First a survey among Dutch 
nuclear medicine departments to identify variations in performing 
RAIU was conducted. Second, a phantom study to evaluate 
variance in measurement outcomes using different isotope 
formulations, doses and ROI measurements was performed. Finally, 
a gamma camera-specific reference standards was calculated and 
retrospectively compared with measurements obtained during 
clinical RAIU tests. Materials and Methods: First, questionnaires 
were sent to Dutch nuclear medicine departments, requesting 
information about equipment usage, isotope, formulation of 
isotope, activity, and measurement techniques. Second, a neck 
phantom with activities between 2.3 and 15.9 MBq of 123I in 
capsule formulation or dissolved in water was scanned. Number of 
counts were calculated using automatic ROI, square box ROI and 
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all counts in the image. Third, clinical scan data performed in 2015-
2018 were retrospectively collected. Measurements were obtained 
with three different gamma-cameras and a general reference 
standard was calculated for each scanner using regression 
analysis between reference activity and counts per second. The 
uptake from the original measurement was compared to uptake 
calculation using this general reference standard. Results: A total 
of 17 Dutch hospitals responded. 30% used capsules and 41% 
used radioiodine dissolved in water and the remainder used other 
types. Activity included 0.5-10 MBq 131I and 3.7-37 MBq 123I. Neck 
phantoms were used in only 59%. Other differences included 
frequency, distance and duration of reference measurements, use 
of background measurements, and ROI delineation. The phantom 
study demonstrated higher counts for 123I dissolved in water 
compared to capsules, using the automatic ROI and square box 
ROI and no difference using all counts in the image. Also, 31% 
higher counts were found for the square box ROI compared to 
the automatic ROI and up to 157% higher counts when all counts 
in the image were used. The retrospective study included 225 
patients. Good correlation between uptake calculation from the 
original measurement and uptake calculation using the camera-
specific general reference standard (Lin’s concordance correlation 
coefficient 1.00). Conclusion: This study showed considerable 
technical variation in RAIU measurement in clinical practice. The 
phantom study demonstrated that these differences can yield 
differences in count measurements, potentially resulting in different 
dose calculation for radioactive iodine therapy. Retrospective data 
suggests that camera-specific general reference standard may be 
used instead of individual reference measurements, which can thus 
elimate several sources of variation. 
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OP-450
Metabolic features of 18F-FDG PET in women carriers of 
germline patogenic variants with locally advanced and 
metastatic breast cancer
O. Garcia-Perez, L. Torres- Agredo, R. Pedrero-Piedras, E. Vega 
Zolano, I. Soldevilla-Gallardo, E. Igancio-Alvarez, E. Michel-
Sanchez, P. Casanova, R. Alvarez Gomez, P. Cabrera Galeana;  
Instituto Nacional de Cancerologia, Mexico city, MEXICO.

Aim/Introduction: Women carriers of pathogenic variants (PV) 
in the germinal line with breast cancer are associated with more 
aggressive molecular subtypes, in them the metabolic behavior of 
patients is different due to the role these genes have in the stability 
of the genome, on the other hand, there is a close relationship 
between glycolytic proteins such as hexokinase II and metabolites 
of the glycolytic pathway in the transcription of genes involved in 
DNA repair pathways. Materials and Methods: Restrospectively 
we included women with breast cancer who had 18F FDG PET/CT 
for staging, immunohistochemical profile for estrogen receptors, 

progestogens and ki67 and Fluorescence in situ hybridization 
(FISH) for HER2 and molecular test by next generation sequencing 
for the evaluation of 322 germline genes. Results: 94 women were 
included, mean age 41.1 (range 19-72) 56 carriers of pathogenic 
variants (19 BRCA1, 10 BRCA, 6 PALB2, 4 CHK2, 3 FNAC, 1 APC, 3 
ATM, 1 BLM-TERT, 1 CDH1 , 2 CDKN2A, 1 MRE11, 1 PTCH1, 1 RUNX1, 
2 TP53, 1 WT1, of this group 26 were triple negative, 7 HER2, 14 
Luminal A and 9 Luminal B. According to the clinical stage 38 were 
locally advanced and 18 metastatic. The value of the SUVmax of 
the primary tumor in women with metastatic diseases carriers of 
PV vs wild type was 12.3 vs 6.8 (p= 0.011), for TLG; 562.2 vs 207 
(p=0.360) and for MTV; 71.27 vs 34.9 (p=0.431) respectively. In 
locally advanced stages, the SUVmax values   for PV carriers vs wild 
type were 12.71 vs 12.55 (p= 0.919), for TLG; 300.1 vs 440 (p=0.432) 
and for MTV 40.2 vs 59.3 (p=0.310) respectively, the statistical 
significance for SUVmax persisted in the triple negative subgroup 
analysis (p=0.043). Conclusion: In recent years has been discovered 
that some genes related to DNA repair pathways by homologous 
recombination interact in glycolysis and have a regulatory role in the 
epithelial-mesenchymal transition. Our results demonstrate a more 
aggressive metabolic phenotype among variant-carrying patients 
with metastatic disease, evidencing the probable interaction 
of these genes in glycolytic pathway, and can be useful for the 
development of predictive models that integrate genomics and 
molecular imaging in the era of precision medicine. References: 
Sobanski, T., Rose, M., Suraweera, A., O’Byrne, K., Richard, D. J., & 
Bolderson, E. (2021). Cell Metabolism and DNA Repair Pathways: 
Implications for Cancer Therapy. Frontiers in cell and developmental 
biology, 9, 633305.

OP-451
Value of semiquantitative parameters derived from 
18F-FDG PET/CT to predict 3-years-disease-free survival in 
patients affected by grade III breast cancer with different 
luminal type undergoing neoadjuvant chemoterapy
N. Quartuccio1, L. Urso2,3, P. Alongi1, I. Rambaldi2, N. Ortolan2,3, 
F. Borgia2,3, A. Nieri2, L. Uccelli2,3, A. Schirone4, C. Cittanti2,3, D. 
Cecchin5, G. Arnone1, M. Bartolomei2, L. Evangelista5;  
1Nuclear Medicine Unit, A.R.N.A.S. Ospedali Civico, Di Cristina 
e Benfratelli, Palermo, ITALY, 2Nuclear Medicine Unit, University 
Hospital of Ferrara, Ferrara, ITALY, 3Translational Medicine 
Department, Ferrara University, Ferrara, ITALY, 4Oncological 
Medical and Specialists Department, Oncology Unit, University 
Hospital of Ferrara, Ferrara, ITALY, 5Nuclear Medicine Unit, 
Department of Medicine DIMED, University of Padua, Padua, ITALY.

Aim/Introduction: This study aimed to investigate whether 
18F-FDG PET-derived semiquantitative parameters could influence 
3-years-disease-free-survival (3Y-DFS) in patients with grade 3 
breast cancer of different luminal types undergoing neoadjuvant 
chemotherapy (NAC). Materials and Methods: Patients were 
retrospectively retrieved from the databases of two Italian hospitals 
(University of Padua and University Hospital of Ferrara). Inclusion 
criteria were: 1) histologically proven diagnosis of breast cancer; 
2) history of NAC; 3) execution of a baseline 18F-FDG PET/CT scan 
before the start of NAC. For each 18F-FDG-PET/CT scan, the following 
parameters were calculated in the primary tumor (SUVmax, 
SUVmean, MTV, TLG) and whole-body (WB_SUVmax, WB_MTV, and 
WB_TLG). Receiver operating characteristic (ROC) analysis was used 
for each parameter to assess the prediction capability for 3Y-DFS. 
DFS differences between groups were assessed using Kaplan-Meier 
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curves and compared by log-rank test. Results: One-hundred 
nineteen patients with different grade (grade I: 2; II: 24; III: 95) were 
initially retrieved: (luminal A: 9; luminal B: 47; luminal B-He: 28; HER2-
enriched: 8; triple-negative: 29). Patients with luminal A and Her-2-
enriched breast cancer were excluded from the luminal subgroup 
analysis due to the small study sample (9 and 8, respectively). 
Patients with grade III breast cancer presented a significantly shorter 
3Y-DFS than patients with grade I-II (p<0.05). In the 95 patients 
with grade 3 breast cancer, WB_SUVmax was the best predictor of 
recurrence (AUC: 0.683; best cut-off: WB_SUVmax>9.43; SS: 96.15%; 
SP: 38.71%; p<0.0022). Patients with a WB_SUVmax ≤9.43 presented 
a significantly longer DFS (3756 vs. 2515 days; p=0.001). In grade 
III luminal B patients (n=34), WB_MTV (AUC: 0.73; best cut-off: WB_
MTV>195.33; SS: 50%, SP: 100%; p=0.024) and WB_TLG (AUC: 0.729 
;best cut-off: WB_TLG>1066.21; SS: 50%, SP: 100%; p=0.003) were the 
best predictors of 3Y-recurrence. Patients had a higher probability 
of recurrence-free 3 years in presence of a WB MTV<195.33 survival 
(3322 vs. 446 days; p<0.001) or WB_TLG<1066.33 (3322 vs. 446 days; 
p<0.001). In grade III luminal B-He patients (n=22), WB_SUVmax was 
the best predictor of 3Y-recurrence (AUC: 0.857; best cut-off: >13.12; 
SS: 100%; SP: 71.43%; p<0.001); patients with WB_SUVmax≤13.12 
had a significantly longer DFS (3857 days) than patients with a 
WB_SUVmax above the cut-off value. Conclusion: Volume-based 
parameters, extracted from 18F-FDG PET, seem to be promising 
tools in the prediction of recurrence within 3 years in patients with 
grade III luminal B and luminal B-He breast cancer undergoing 
NAC patients. Larger study samples are needed to confirm these 
preliminary findings. References: doi:10.2174/15734056186662203
29094423

OP-452
The Functional Adipose Tissue in 18F-FDG PET/CT in 
Estrogen Receptor Positive Postmenopausal Breast 
Carcinoma
S. A. Yilmaz, A. Akbulut, G. Koca, M. Korkmaz;  
University of Health Sciences, Ankara Training and Research 
Hospital, Nuclear Medicine Department, Ankara, TÜRKIYE.

Aim/Introduction: Obesity is associated with tumor size, lymph 
node metastasis, regional and distant metastasis in estrogen 
receptor positive postmenopausal breast cancer patients. The 
estrogen is synthesized from androstenedione and testosterone 
in functional adipose tissue by the aromatase enzyme. However, 
even though increased BMI is related with worse prognosis, it is not 
always associated with positive axillary lymph node metastasis. Our 
aim was to evaluate the functional metabolism of adipose tissue 
metabolism in estrogen receptor positive postmenopausal invasive 
ductal carcinoma patients within similar BMI values with or without 
axillary lymph node metastasis who were admitted for primary 
staging with 18F-FDG PET/CT. Materials and Methods: Between 
January 2021 and April 2022, 124 estrogen receptor positive 
postmenopausal patients with invasive ductal breast carcinoma 
patients with mean age 54.03 ±13.5 (range 33-84 years) were 
included. Regarding histopathologic results 60 patients had axillary 
lymph node metastases and 64 patients were free of axillary lymph 
node metastasis. In patients with metastatic axillary lymph node 
the BMIs were 29.45±5.38 whereas in patients free of axillary lymph 
node metastasis the BMIs 30.15±6.29, the difference between 
groups was not statistically significant (p>0.05). Visceral adipose 
tissue (VAT) SUVmax values were calculated by using VOIs at L3-4 
vertebral level in all patients and also subcutaneous adipose tissue 

(SAT) SUVmax values were calculated from the subcutaneous tissue 
at anterior abdomen wall. VAT SUVmax/ SAT SUVmax (V/S) ratio 
was calculated. In order to determine the degree of inflammation, 
the bone marrow SUVmax was calculated by using VOI at the L4 
vertebra level and also the spleen SUVmax were analyzed by means 
of VOI. Results: The mean SUVmax was 6.04±4.23 with a range 
between 1.07-19.08 in patients with axillary lymph node metastasis. 
The mean of calculated VAT, SAT and V/S SUVmax values were as 
follows respectively for the patients group with axillary lymph node 
metastasis and for the patients group without axillary lymph node 
metastasis, 1.33±0.16, 0.47±0.12 and 2.87±1.18; 0.80±0.15,0.56±0.15 
and 1.42±0.31. The difference was statistically significant in terms of 
VAT SUVmax values and V/S ratios between in patients with axillary 
lymph node metastasis and without axillary lymph node metastasis, 
p values as follows respectively (p<0.05, p<0.05). Conclusion: Our 
preliminary results show that the increased VAT SUVmax values 
and V/S ratios may suggest functional adipose tissue related with 
axillary lymph node metastases in patients with estrogen receptor 
positive postmenopausal breast cancer. 

OP-453
SUV-based features from baseline 2-[18F]FDG-PET/CT in 
breast cancer patients differentiate tumor phenotypes 
but do not predict pathologic response to neoadjuvant 
chemotherapy
C. Oliveira1,2, F. Oliveira1, C. Constantino1, H. Pinto Marques2,3,4, F. 
Cardoso5;  
1Nuclear Medicine – Radiopharmacology Department, 
Champalimaud Clinical Center/Champalimaud Foundation, 
Lisbon, PORTUGAL, 2NOVA Medical School, Lisbon, PORTUGAL, 
3Centro Hospitalar Universitário de Lisboa Central/Hepato-Biliary-
Pancreatic and Transplantation Center, Lisbon, PORTUGAL, 
4Hepatobiliary and Pancreatic Surgery CUF Tejo Hospital, 
Lisbon, PORTUGAL, 5Breast Unit, Champalimaud Clinical 
Center/Champalimaud Foundation, Lisbon, PORTUGAL.

Aim/Introduction: Imaging features from breast cancer (BC) in the 
initial staging with 2-[18F]FDG-PET/CT have been associated with 
biological prognostic indexes. Recent research also suggested that 
tumoral metabolic features can predict response to neoadjuvant 
chemotherapy (NAC). Our aim was to verify the ability of baseline 
2-[18F]FDG-PET/CT to predict pathologic complete response (pCR) 
to NAC and characterize BC phenotypes. Materials and Methods: 
This retrospective study included 118 patients with histologically 
confirmed no special type BC staged with 2-[18F]FDG-PET/CT 
(acquisitions compatible with EARL1 specifications) and treated 
with NAC and surgery with evaluation of pathological response. 
The surrogate intrinsic subtypes were luminal B-like, triple negative 
(TN) and HER2-enriched in 72, 34 and 12 patients, respectively. The 
primary tumor and, when applicable, suspicious axillary lymph 
nodes (LN) were delineated through a semiautomatic method 
using a Bayesian classifier. SUVmax, SUVmean, SUVpeak, metabolic 
tumor volume (MTV), total lesion glycolysis (TLG), energy, entropy, 
kurtosis, skewness, uniformity, range, standard deviation (SD) and 
coefficient of variation were extracted from the defined functional 
volumes and compared with the response to NAC (pCR vs non-
pCR) using Mann-Whitney U test. The same parameters in the 
primary tumor were compared between molecular subtypes 
using Kruskal-Wallis and post-hoc tests and correlated with Ki67% 
using Pearson coefficient. Results: Suspicious axillary LN were 
segmented in 95/118 patients. A pCR was documented in 43/118 
patients (14/72 with luminal B-like, 19/34 with TN and 10/12 with 
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HER2-enriched BC). None of the measured features in the primary 
tumor or in the LN was significantly associated with pCR to NAC, 
either in the whole patient sample or in the luminal B-like and TN 
groups separately. SUVmax, SUVmean, SUVpeak, range and SD were 
significantly higher (p<0.05) and uniformity was significantly lower 
(p<0.05) in the primary tumor of TN BC than in the other subtypes. 
There were no significant differences in the analysed parameters 
between luminal B-like and HER2-enriched subtypes. A significant 
correlation (p<0.05) was found in the primary tumor between 
Ki67% and SUVmax (r=0.40), SUVmean (r=0.38), SUVpeak (r=0.41), 
TLG (r=0.32), energy (r=0.28), entropy (r=0.44), uniformity (r=-0.38), 
range (r=0.41), SD (r=0.42) and coefficient of variation (r=0.44). 
Conclusion: In our baseline 2-[18F]FDG-PET/CT sample, none of the 
analysed parameters in the loco-regional BC disease was able to 
predict pCR to NAC. Metabolic intensity and uptake heterogeneity 
parameters were significantly higher in TN BC than in luminal B-like 
and HER2-enriched subtypes and correlated positively with the 
Ki67 biomarker. 

OP-454
Preliminary results of a prospective pilot study, 
assessing imaging performance of 89Zirconium-labelled 
Girentuximab PET-CT in metastatic triple negative breast 
cancer patients
C. Rousseau1, M. F. Heymann2, A. Mallet3, E. Picot-Dilly3, M. Le 
Thiec3, M. Taupin4, A. Mouton3, J. S. Frenel1, E. Bourbouloux3, N. 
Allam3, L. Ravasi5, L. Ferrer1, F. Kraeber-Bodere6;  
1ICO René Gauducheau, F-44800 Saint-Herblain, Nantes Université, 
Univ Angers, INSERM, CNRS, CRCI2NA, F-44000, Nantes, FRANCE, 
2ICO René Gauducheau, Research pathology platform, Tumor 
Heterogeneity and Precision Medicine, F-44800, Saint Herblain, 
FRANCE, 3ICO René Gauducheau, F-44800, Saint Herblain, 
FRANCE, 4ICO René Gauducheau, Research pathology platform, 
F-44800, Saint Herblain, FRANCE, 5Telix Pharmaceuticals Limited, 
B-4040, Herstal, BELGIUM, 6Nantes Université, Univ Angers, CHU 
Nantes, INSERM, CNRS, CRCI2NA, F-44000, Nantes, FRANCE.

Aim/Introduction: Triple Negative Breast Cancer (TNBC) is 
aggressive, metastatic and drug-resistant with limited therapeutic 
options. Evaluating new markers is an unmet need. Recently, the 
combination of anti-angiogenic and targeted hypoxia effectors 
agents proved to enhance therapy response. Indeed, anhydrase 
Carbonic-IX (CA-IX), a hypoxia-mediated breast tumor growth 
regulator, is important for the BC stem cells maintenance within 
hypoxic region and is highly overexpressed in TNBC. This pilot 
prospective study (NCT04758780) aimed at assessing PET/CT 
with 89Zr-labeled girentuximab (89Zr-TLX250) targeting CA-IX in 12 
metastatic TNBC patients. Preliminary results are presented here. 
Materials and Methods: Patients underwent FDG and 89Zr-TLX250 
PET-CT and CT. Without dietary constrictions, patients received a 
single slow intravenous administration of 37±10% MBq 89Zr-TLX250 
(10 mg). Day 3 post administration, a skull to mid-thigh PET/CT 
was acquired with 10 minute acquisition time per bed position. 
The gold standard was determined by FDG PET/CT, CT and follow-
up; lesion detected at least by 2 modalities was considered as true 
positive. Tumor SUV[max, mean], TLG and MTV were measured. 
Immunohistochemistry (IHC) was performed with Bond RX fully 
automated research stainer with CA-IX antibody (Leica, clone TH22). 
Staining was evaluated with semi-quantitative analysis (percentage 
and intensity of tumor cells expression) and SUV values compared 
to the degree of CA-IX expression evaluated by IHC. Human anti-
chimeric antibody (HACA) will be determined at study end. Results: 

So far, 4/12 patients have been included. A total of 49 lesions (lymph 
nodes, bone, lung and breast) were detected in these patients (41 
by 89Zr-TLX250, 42 by CT and 49 by FDG PET/CT). Forty-four lesions 
were confirmed by gold standard: 24, 5, 4, 2, 9 in nodes, lung, bone, 
skin and breast respectively. Overall sensitivity of 89Zr-TLX250 PET/
CT was 93.2%, with 100% sensitivity for bone, lung, breast, skin and 
87.5% for nodes. Overall sensitivity for both CT and FDG-PET/CT 
was 82.7. Median tumor SUVmax were 3.45 [IQ: 2.03-4.69] and 4.68 
[IQ: 3.27-10.71] for 89Zr-TLX250 and FDG, respectively. IHC showed 
two CA-IX-high-expression lesions [100%, 20%] for two patients 
whereas two patients presented respective low profiles [3%, 0%]. 
IHC CA-IX cell status and 89Zr-TLX250 SUVmean presented a weak 
correlation (rho=0.80; p=0.20). No 89Zr-TLX250 safety issue was 
reported. Conclusion: These promising results illustrated potential 
interest of 89Zr-TLX250 PET/CT as targeting agent for TNBC patients 
and its potential superiority against IHC constrained by biopsy 
oneness and quality. Study is ongoing and supplementary data will 
be presented during the congress. 

OP-455
Value of semiquantitative parameters derived from 
18F-FDG PET/CT to predict response to neoadjuvant 
chemotherapy in a cohort of patients with different 
luminal types of breast cancer
L. Urso1,2, P. Alongi3, N. Quartuccio3, L. Evangelista4, I. Rambaldi2, 
N. Ortolan1,2, F. Borgia1,2, A. Nieri2, L. Uccelli1,2, C. Cittanti1,2, A. 
Schirone5, D. Cecchin4, G. Arnone3, M. Bartolomei2;  
1Translational Medicine Department, Ferrara University, Ferrara, 
ITALY, 2Nuclear Medicine Unit, University Hospital of Ferrara, 
Ferrara, ITALY, 3Nuclear Medicine Unit, ARNAS Ospedali Civico, 
di Cristina e Benfratelli, Palermo, ITALY, 4Nuclear Medicine Unit, 
Department of Medicine DIMED University of Padua, Padua, 
ITALY, 5Oncological Medical and Specialists Department, 
Oncology Unit, University Hospital of Ferrara, Ferrara, ITALY.

Aim/Introduction: The aim of this study was to investigate whether 
18F-FDG PET-derived semiquantitative parameters could predict 
response to neoadjuvant chemotherapy (NAC) in patients with 
breast cancer of different luminal types. Materials and Methods: 
Patients were retrospectively retrieved from the databases of two 
Italian hospitals (University of Padua and University Hospital of 
Ferrara). Inclusion criteria were: 1) histologically proven diagnosis of 
breast cancer; 2) history of NAC; 3) execution of a baseline 18F-FDG 
PET/CT scan before the start of NAC; 4) a follow-up evaluation for 
the assessment of response to NAC. For each 18F-FDG-PET/CT scan, 
the following parameters were calculated in the primary tumor 
(SUVmax, SUVmean, MTV, TLG) and whole-body (WB_SUVmax, 
WB_MTV, and WB_TLG). Receiver operating characteristic (ROC) 
analysis was used for each parameter to assess the discrimination 
accuracy between responders and nonresponders to NAC. Results: 
One-hundred thirty-three patients were retrieved: (luminal A: 9; 
luminal B: 49; luminal B-He: 33; HER2-enriched: 10; triple-negative: 
32). Patients with luminal A and Her-2-enriched breast cancer were 
excluded from the analysis due to the small study sample. Among 
luminal B patients (median age: 50; range: 30-73), WB_MTV (AUC: 
0.73; SS: 81.82%; SP: 60.53%; optimal cut-off: ≤ 17.7; p=0.002) and 
WB_TLG (AUC: 0.68; SS: 81.82%; SP: 65.79%; optimal cut-off: ≤ 61.1; 
p=0.03) were the best predictors of response to NAC, followed by 
primary_tumor_MTV (AUC: 0.72; SS: 63.64%; SP: 84.21%; optimal cut-
off: ≤ 3.9; p=0.01) and primary_tumor_TLG (AUC: 0.68; SS: 72.73%; 
SP: 65.79; optimal cut-off: ≤32.87; p=0.03). In luminal B-He patients 
(median age: 48; range: 27-77), primary_tumor_MTV (AUC: 0.76; SS: 
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88.24%; SP: 68.75%; optimal cut-off: ≤ 4.78; p:0.0024) and primary_
tumor_TLG (AUC: 0.75; SS: 88.24%; SP:75%; optimal cut-off: ≤ 25.6; 
p: 0.009) could predict response to NAC. In triple-negative patients 
(median age: 51; range: 32-73) none of the parameters predicted 
response to NAC. Conclusion: Volume-based parameters, extracted 
from 18F-FDG PET, seem to be promising tools in the prediction 
of response to NAC in luminal B and luminal B-He patients. In 
particular, response to NAC may be predicted in luminal B patients 
by WB_MTV, WB_TLG, primary tumor_MTV, and primary_tumor_
TLG, whereas in luminal B-He patients, response to NAC may be 
predicted by primary_tumor_MTV and primary_tumor_TLG. Larger 
study samples are needed to confirm these preliminary findings. 
References: Evangelista L, Urso L, Caracciolo M, et al. FDG PET/CT 
Volume-Based Quantitative Data and Survival Analysis in Breast 
Cancer Patients: A Systematic Review of the Literature. Curr Med 
Imaging. 2022;10.2174/1573405618666220329094423. doi:10.2174
/1573405618666220329094423

OP-456
Absolute 99mTc tumor activity uptake quantification with 
Molecular Breast Imaging
S. Kappadath, B. P. Lopez;  
UT MD Anderson Cancer Center, Houston, 
TX, UNITED STATES OF AMERICA.

Aim/Introduction: Currently, 99mTc-sestamibi Molecular Breast 
Imaging (MBI) signal varies with patient preparation, breast 
positioning, and acquisition parameters; therefore, images cannot 
be used for objective evaluation of absolute tumor uptake. Here, 
we present a methodology to absolutely quantify 99mTc activity in 
focal breast lesions and report comparisons with other approaches. 
Materials and Methods: Tumor 99mTc activity was quantified from 
a single detector image using Ambi=[T-a*B]*K*eµz*S, where T and B 
are total counts in tumor and background ROIs, a is ratio of tumor 
and background ROI areas, K is simulation-derived ratio of primary/
total tumor counts in photopeak image, µ is linear attenuation 
coefficient of 140 keV photons in tissue, z is tumor distance from 
detector, and S is system sensitivity. Our activity estimate Ambi was 
compared to 1) a basic geometric mean calculation, Agm=[(T-a*B)
d1*(T-a*B)d2*eµb]^(0.5)*S, where d1 and d2 are individual detector 
images and b is total breast thickness, and 2) a previously published 
calculation, Avgm=[(Tsc)d1*(Tsc)d2*eµb*F]^(0.5)*S, incorporating 
corrections for scatter (Tsc), attenuation, and volumetric geometric-
mean background (F). Monte Carlo simulations of GE Discovery 
NM750b was used to image spherical and ellipsoidal tumors (10-
35 mm diameters) in compressed breasts (4-12 cm, 370-2200 Bq/
cm3) with tumor-to-background concentration ratios of 2, 10, and 
20, to quantify the accuracy and precision of the methodologies. 
The three quantification methodologies were also applied on 
clinical MBI from a 64-patient cohort undergoing neoadjuvant 
therapy. Results: The median (standard deviation) relative activity 
error in 4,024 simulated acquisitions was 0.2% (4.3%), 8.1% (5.8%), 
and 4.6% (14.5%) for Ambi, Agm, and Avgm, respectively. Ambi errors 
were significantly lower than both Agm and Avgm errors (paired 
t-tests, p<0.005). The median (interquartile range, IQR) Ambi activity 
in 64 patients was 96.2 (32.2, 213) kBq. The median (IQR) relative 
difference in estimated Ambi activity between the two detectors was 
1% (-1%, 3%). Both geometric-mean approaches over-estimated 
Ambi, with median (IQR) relative differences of 9% (6%, 14%) by 
Agm and 5% (-4%, 22%) by Avgm. Conclusion: This is the first work 
to successfully demonstrate the accurate calculation of absolute 

99mTc tumor activity with MBI in simulation, and to subsequently 
apply the quantitation technique in a large cohort of patients. The 
proposed approach uses clinical image acquisitions, implements 
corrections for photon scatter and attenuation, detector resolution, 
and surrounding normal tissue uptake. It was shown to be more 
accurate than previous geometric-mean-based approaches. 
Application of methodology to predict patient response after 
neoadjuvant therapy is underway. 

OP-457
Optimization of 89Zr immunoPET scan protocols for a long 
axial field of view PET/CT scanner
P. Mohr1, J. van Sluis1, P. van Snick1, M. N. Lub-de Hooge1, R. 
Boellaard1,2, A. A. Lammertsma1, A. H. Brouwers1, C. Tsoumpas1;  
1University Medical Center Groningen, Groningen, 
NETHERLANDS, 2Amsterdam VU University Medical 
Center, Amsterdam, NETHERLANDS.

Aim/Introduction: ImmunoPET is an important technique for 
characterising tumour lesions and supporting drug development 
of new monoclonal antibodies (mAbs). Higher sensitivity of recently 
introduced long axial field-of-view (LAFOV) PET systems enables 
improvement in signal-to-noise ratio and/or shortening of scan 
duration. The purpose of this study was to assess the improvement 
in semiquantitative performance of a 106 cm LAFOV PET/CT 
relative to a standard axial field-of-view (SAFOV) PET/CT for 89Zr 
immunoPET imaging and to evaluate the possibility of shortening 
scan duration with LAFOV PET/CT. Materials and Methods: Patients 
with metastatic breast cancer were scanned twice, once with an 
LAFOV scanner and once with an SAFOV scanner. Both scans, each 
lasting 30 minutes, were acquired 4 days after injection of 37 MBq 
89Zr-labelled trastuzumab.Two protocols were used for PET image 
reconstruction: a clinically optimised protocol with 1.65x1.65x1.5 
mm3 voxels and no filtering, and an EARL2 protocol with 3.3x3.3x1.5 
mm3 voxels and a 5 mm Gaussian filter. In addition, the LAFOV PET/
CT list mode data were reprocessed for two shorter scan durations 
(10 min and 3 min). Volumes of interest were placed in tumour and 
healthy tissue and corresponding Standardized Uptake Values (SUV) 
were obtained. SUVmean, SUVmax and SUVpeak were evaluated for 
differences between PET/CT systems and scan durations. Results: 
Four patients were included in this preliminary study. SUVmean 
values appeared to be comparable between scanners, whereas 
SUVmax and SUVpeak were lower in LAFOV PET/CT. The latter was 
particularly pronounced for SUVmax obtained with the clinical 
reconstruction protocol and is, most likely, caused by lower LAFOV 
noise levels. The lower noise level in LAFOV PET/CT data was also 
reflected by the coefficient of variation (COV). For instance, COVs 
in the liver using the EARL2 reconstruction protocol were 13.7, 6.2, 
8.2 and 15.2% for SAFOV, LAFOV 30 min, LAFOV 10 min, and LAFOV 
3 min, respectively. Conclusion: Scan duration of 89Zr immunoPET 
imaging can be reduced using LAFOV PET/CT. With the current 
settings for single bed acquisition and reconstruction with a 
maximum ring difference of 85 crystals, a 10 min scan is better and 
a 3 min scan is worse than 30 min SAFOV PET/CT. This opens up 
possibilities for shorter scan duration, scanning later than 4 days 
post injection or reducing the injected dose which can be essential 
for non-oncological applications.
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OP-458
Are baseline 18F-FDG PET/CT parameters able to predict 
response to neoadjuvant chemotherapy and risk of 
recurrence in patients with locally advanced breast 
cancer?
V. Tempesta1, S. Taralli2, M. Lorusso2, A. Di Leone3, L. Scardina3, A. 
Orlandi4, L. Pontolillo4, I. Paris5, P. C. Pafundi6, M. L. Calcagni1;  
1Nuclear Medicine Unit, Diagnostic Imaging, Radiation Oncology 
and Hematology Department, Fondazione Policlinico Universitario 
A. Gemelli IRCCS - Nuclear Medicine Institute, Università Cattolica 
del Sacro Cuore, Rome, ITALY, 2Nuclear Medicine Unit, Diagnostic 
Imaging, Radiation Oncology and Hematology Department, 
Fondazione Policlinico Universitario A. Gemelli IRCCS, Rome, ITALY, 
3Breast Center Unit, Health Sciences of Women, Children and Public 
Health Department, Fondazione Policlinico Universitario A. Gemelli 
IRCCS, Rome, ITALY, 4Medical Oncology Unit, Comprehensive 
Cancer Center, Fondazione Policlinico Universitario A. Gemelli 
IRCCS, Rome, ITALY, 5Unit of Gynecologic Oncology, Health 
Sciences of Women, Children and Public Health Department, 
Fondazione Policlinico Universitario A. Gemelli IRCCS, Rome, ITALY, 
6Facility of Epidemiology and Biostatistics - GEMELLI GENERATOR, 
Fondazione Policlinico Universitario A. Gemelli IRCCS, Rome, ITALY.

Aim/Introduction: In patients with locally advanced breast cancer 
(LABC) treated with neoadjuvant chemotherapy (NAC) plus surgery, 
pathological complete response (pCR) after NAC is associated with 
improved prognosis. In patients with incomplete response, early 
prediction of NAC-resistance might allow to change/refine the 
planned treatment, affecting outcome. In this setting, no definitive 
consensus on 18F-FDG PET/CT predictive role and parameters has 
been established. Aim: to investigate different baseline 18F-FDG 
PET/CT parameters as potential predictors of NAC-response and 
disease-recurrence in LABC patients. Materials and Methods: We 
retrospectively analysed 142 LABC in 137 consecutive patients 
(50.1±10.7 years) undergone baseline 18F-FDG PET/CT and NAC 
plus surgery. Potential predictors of pCR and disease-free survival 
(DFS; median follow-up from surgery: 47.9months) were assessed 
by both ordinary and interaction logistic regression (for pCR) and 
Cox models (for DFS). The following PET, histological and clinical 
parameters were evaluated: 1) primary tumour activity (SUVmax, 
SUVmean, SUVpeak, tumour-to-liver ratio, MTV, TLG); 2) spleen and 
bone marrow SUVmax and SUVmean, spleen-to-liver ratio, bone 
marrow-to-liver ratio; 3) activity of PET-positive lymph-nodes, in 
cN+ patients (SUVmax, SUVmean, SUVpeak, tumour-to-node ratio); 
4) tumour subtype, grading, Ki-67 index; 5) tumour size, patients’ 
age, menopausal status, adjuvant therapy. Statistical significance 
was set at p<0.05, whilst suggestive association till p<0.10. Results: 
At diagnosis, 78/142 tumours were Luminal-subtypes, 64 HER2+ or 
TNBC; 84/142 high-grade; 99/142 cN+. At surgery after-NAC, pCR 
occurred in 26/142 tumours (18.3%), whilst disease-recurrence 
at follow-up in 25/127 patients (19.7%). Positive suggestive or 
significant association with pCR emerged for: lower tumour-to-liver-
SUVmax ratio (OR=0.71, 95%CI=0.47-1.05,p=0.086) and lower Ki-67% 
(OR=0.98, 95%CI=0.96-1.00,p=0.018) in presence of low-grading; 
HER2+/TNBC, both alone (OR=0.44, 95%CI=0.18-1.06,p=0.066) 
and in presence of pre-menopausal status (IHR 0.67,95%CI 0.06-
0.89,p=0.032) or high-grading (IOR 0.16,95%CI 0.02-1.24,p=0.080). A 
negative role on pCR emerged for: nodal PET-positivity (OR=2.38, 
95%CI=0.93-6.13,p=0.072); lower spleen-SUVmax (OR=3.50; 
95%CI=0.92-13.4,p=0.067); higher tumor size in Luminal-subtypes 
(HR=1.05, 95%CI=0.99-1.10,p=0.086). Higher MTV (HR=1.01, 
95%CI=1.00-1.03,p=0.013), also in presence of Luminal-subtypes, 
and higher tumour size (HR=1.02, 95%CI=1.00-1.03,p=0.025) 
negatively affected DFS, whilst high-grading combined with 
HER2+/TNBC had a positive prognostic role (IHR=0.07, 95%CI=0.01-

0.38,p=0.002). Conclusion: In our LABC population, tumour lower 
activity and higher metabolic volume at baseline 18F-FDG PET/
CT suggest favourable NAC-response and higher recurrence-
risk, respectively, regardless the intrinsic metabolic heterogeneity 
among BC-subtypes. PET nodal involvement emerges as negative 
predictor of pCR, alongside with lower spleen activity, this latter 
finding suggesting a role of lymphoid organs metabolism as 
expression of immune-system activation against the tumour. 
Further evaluation in larger sample size is desiderable. 
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OP-459
Metabolic characterization of structural lung changes in 
patients with suggestive COVID-19 pneumonia on 18F-FDG 
PET/CT
C. Wakfie Corieh1, F. Ferrando-Castagnetto2, M. García García-
Esquinas1, C. Rodríguez Rey1, A. Ortega Candil1, R. M. Couto Caro1, 
J. L. Carreras Delgado1, M. N. Cabrera-Martín1;  
1Hospital Clínico San Carlos, Madrid, SPAIN, 2Hospital de 
Clínicas Dr. Manuel Quintela, Montevideo, URUGUAY.

Aim/Introduction: Although pulmonary findings of COVID-19 
on PET/CT have been previously described, a comprehensive 
metabolic characterization of diagnostic lung parenchyma changes 
of COVID-19 pneumonia is still lacking. Our purpose is to evaluate 
the metabolic uptake of different tomographic signs observed in 
patients with incidental structural findings suggesting COVID-19 
pneumonia through 18F-FDG PET/CT. Materials and Methods: 
We retrospectively analyzed 596 PET/CT studies performed from 
February 21, 2020 to April 17, 2020. After excluding 37 scans 
(PET with non-18F-FDG tracers and brain studies), we analyzed 
the metabolic activity of several individual structural changes 
integrated and beyond CO-RADS score through SUVmax of 
multimodal studies with 18F-FDG. Results: 43 patients with 18F-FDG 
PET/CT findings suggestive of COVID-19 pneumonia were included 
(mean age: 68±12.3 years, 22 male). SUVmax values were higher in 
patients with CO-RADS categories 5-6 than in those with lower, non-
specific CO-RADS categories (6.1±3.0 vs. 3.6±2.1, p=0.004). Ground-
glass opacities, bilaterality, consolidations, patchy distribution and 
crazy paving pattern were associated with higher SUVmax values 
in patients with CO-RADS 5-6 scores (p-values of 0.01, 0.02, 0,01, 
0.002 and 0.01, respectively). SUVmax was significantly associated 
with a positive structural diagnosis of COVID-19 pneumonia (odds 
ratio=0.63, 95% confidence interval=0.41-0.90; p=0.02). The ROC 
curve of the regression model aimed to confirm or discard the 
structural diagnosis of COVID-19 pneumonia showed an AUC of 0.77 
(standard error=0.072, p=0.003). Conclusion: Multimodal 18F-FDG 
PET/CT is a useful tool during the incidental detection of COVID-19 
pneumonia in patients referred for standard oncological and non-
oncological indications (43/559; 7.7%). CT findings characteristic of 
COVID-19 pneumonia, specifically CO-RADS 5-6, were associated 
with higher SUVmax. 
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OP-460
Utility of 18F-Fluorodeoxyglucose Positron Emission 
Tomography/Computed Tomography in COVID-19 
infection- a single centre retrospective observational 
study
J. Jaleel, A. K. Majeed, A. S. Babu, S. Kalra, S. Jha, K. B. Chandra, R. 
Kumar, C. S. Bal;  
All India Institute of Medical Sciences, New Delhi, INDIA.

Aim/Introduction: Although 18F-Fluorodeoxyglucose (FDG) 
Positron Emission Tomography/Computed Tomography (PET/
CT) is not routinely used for diagnosis of COVID- 19 infections, 
we incidentally detected lung lesions in few patients, who were 
referred for some other indications. The study aimed to explore a 
cut off value of standardized uptake values (SUV) of 18F-FDG PET/
CT in predicting active COVID-19 infection in both symptomatic 
and asymptomatic patients referred to our department for various 
oncologic indications. Materials and Methods: We retrospectively 
analysed PET/CT studies performed from March 2020 to August 
2021 done at our department, who underwent 18F-FDG PET/CT for 
various oncological indications. PET/CT scans were reviewed by 2 
experienced nuclear medicine physicians. At first, only HRCT chest 
was reviewed to ascertain inclusion of the patient. CT severity score 
and COVID-19 Reporting and Data System (CORADS) criteria were 
calculated from HRCT chest. PET/CT images were reviewed and 
SUVmax were recorded in lung parenchyma and mediastinal blood 
pool and SUV ratios (SUVR) between them were calculated. Results: 
A total of 85 patients were identified and divided into 3 groups 
based on clinical symptoms and reverse transcription-polymerase 
chain reaction (RT-PCR) results • Group A- patients with symptoms 
of COVID- 19 and positive RT-PCR- (n=51) • Group B- patients with 
symptoms of COVID-19 and a negative RT-PCR- (n=13) • Group C- 
patients with no symptoms of COVID-19 - (n=21). SUVR of these 
3 groups (2.67±1.21 vs 1.86±0.8 vs 1.42±0.53 respectively) showed 
significant statistical difference (p<0.05). Moderate correlation was 
obtained between SUVR and CT severity score (r= 0.43, p<0.05), 
thereby correlating towards prognosis. The area under the curve 
(AUC) obtained for different cut-off values of SUVR was 0.74 (95% CI-
0.55-0.97, p<0.05). A SUVR cut-off value of 1.87 yielded a specificity 
of at least 74.3% and a sensitivity of at least 68%. Conclusion: An 
SUVR cut off value of 1.87 can yield a specificity of at least 74.3% and 
a sensitivity of at least 68%. HRCT chest and 18F-FDG PET/CT plays 
a complementary role in determining active COVID-19 infection. 
SUVR of pulmonary lesions can be considered as an important 
prognostic indicator for active COVID-19 infections. 

OP-461
Post-COVID-19 Lung disease (PCLD) patients show a 
strong correlation between IL-6 and SUVmax on FDG PET/
CT
Y. Khandelwal, M. K. Rai, P. Singh, B. Jain, M. Ora, D. P. Misra, M. 
Dixit, V. Agarwal, S. Gambhir;  
S.G.P.G.I., Lucknow, INDIA.

Aim/Introduction: COVID-19 can cause lung dysfunction post-
infection. Respiratory complications are critical sequelae of 
severe COVID-19 infection and several patients suffer from PCLD 
after testing RT-PCR negative. Interleukin-6 (IL-6) acts as a key 
cytokine playing a role in inflammation in lung and other tissues 
in COVID-19. IL-6 level is increased in patients with non-specific 
interstitial pneumonia/fibrosis. Injured lungs are major source of IL-
6. Studies have shown association between IL-6 and development 
of lung injury evaluated by CT scan. Persistent 18F-FDG uptake in 

lung parenchyma is seen in PCLD patients indicating residual 
inflammation. Thus the study aimed to evaluate the metabolic 
activity of lung disease on FDG PET/CT and correlate it with IL-6 in 
PCLD patients. Materials and Methods: The study was approved 
by Institutional Review Board and Ethics committee. 32 patients 
having persistent (>4 weeks) respiratory symptoms post-acute 
COVID-19 infection after testing RTPCR negative (PCLD) underwent 
18F-FDG PET/CT. Simultaneously blood sample was collected on 
the day of the FDG PET/CT scan in EDTA vial before FDG injection. 
Serum level of IL-6 was measured by ELISA. FDG PET/CT images 
were analyzed and SUVmax of metabolic active lung lesions were 
calculated. The FDG PET/CT findings were correlated with IL-6 using 
PSM correlation test. Results: The mean age of patients (n = 32) was 
55.7 years (range 36-71 years) of which 25 were males. 13 (41%) 
patients had dyspnoea at rest while the remaining had dyspnoea 
on exertion (59%). Similar age and gender-matched healthy 
controls were included in our study. All patients had bilateral 
ground-glass opacities (GGO) in the lung parenchyma. Out of 32 
patients, 30 (94%) had a metabolically active lesion in the bilateral 
lung parenchyma. The mean SUVmax was 3.6 (range 2 - 12.7) and 
the median was 2.7. Corresponding CT had extensive lung disease 
including bilateral GGO seen in all patients, consolidation (n=14), 
and interstitial thickening (n = 20), with more than one feature in 
some. The Median IL-6 level was significantly higher in patients 
suffering from PCLD compared to healthy control (326.96 vs 281.5, 
p=0.0023). Serum IL-6 strongly correlated with SUVmax score of 
PCLD (r=0.675). The patients were treated with steroids and anti-
fibrotic as per institute’s protocol. Conclusion: PCLD with ongoing 
active inflammation as detected by 18F-FDG PET/CT is noted in 
patients with persistent pulmonary symptoms and it correlates 
strongly with elevated IL-6 levels. This may play a role in future to 
monitor the patient with prolonged disease. 

OP-462
New perspectives obtained during the COVID 19 
pandemic: the importance of an adequate directed 
structured clinical interview prior to [18]FDG-PET/CT in 
cancer patients
M. Gutiérrez Guerrero, M. Gómez Martínez, P. Azpeitia 
Hernández, A. Martínez Lorca, J. Bonilla Plaza, P. Paredes Rodríguez, 
O. Ajuria Illarramendi, M. Rioja Martín, T. Navarro Martínez, M. 
Orduña Díez;  
Hospital Universitario Ramón y Cajal, Madrid, SPAIN.

Aim/Introduction: During the COVID 19 pandemic, mass vaccination 
campaign has played an important role, with a special importance 
in oncological and immunosuppressed patients, who form a large 
part of our [18F]FDG-PET/CT studies. Unexpected findings in the 
form of reactive lymphadenopathy were commonly detected 
in [18F]FDG-PET/CT studies. It is essential to recognize them and 
adapt their interpretation to the current epidemiological context. 
Materials and Methods: Retrospective study of consecutive [18F]
FDG-PET/CT studies performed at our center in 219 patients 
with oncological pathology from June 15 to September 20, 2021. 
A structured interview was conducted on all the patients who 
came to undergo [18F]FDG-PET/CT, in which they were asked 
about the type, date and arm of administration of the vaccine. 
The frequency of appearance of reactive lymphadenopathy, its 
relationship with the type of vaccine, sex, age and the importance 
of a detailed clinical interview prior to the isotope injection and/
or study interpretation were analyzed. Patients that presented 
ipsilateral axillary lymphadenopathies following vaccination and 
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presented increased metabolic activity regardless of node size were 
considered positive, size and SUVmax were assessed. Results: From 
de 219 patients reviewed, 32% presented positive [18F]FDG-PET/CT 
axillary lymph nodes ipsilateral to the arm where the vaccine was 
inoculated. There was a relationship (p=0.01) between the mean 
size of the lymph nodes (11±9mm) and its mean metabolic activity 
(3.7±2.6 SUVmax). The appearance of lymphadenopathy was more 
frequent in women (40.5% vs 21% p<0.001), in younger patients 
(mean age 53±14 years vs 68.5±13 years p<0.001), in patients who 
had received the Moderna vaccine (58.5% p<0.001) and in which 
the time elapsed between vaccination and the performance of 
[18F]FDG-PET/CT was shorter. Conclusion: The appearance of post 
SARS-CoV2-vaccination reactive lymphadenopathies has been a 
frequent finding in [18F]FDG-PET/CT despite the main oncological 
indication of the study. Knowing the circumstances of these findings 
in oncological patients is important when interpreting them, so the 
use of a structured directed clinical interview has been very useful 
to help the physician understand and differentiate these findings. 

OP-463
PET after COVID19 vaccination: influence of patient 
characteristics, vaccine types and radiotracers in the 
lymph node uptake
V. Betech Antar, L. García-Belaustegui, F. Mínguez, Á. Bronte, J. 
Bastidas, E. Guillen, L. Sancho-Rodriguez, J. J. Rosales, J. Arbizu;  
Clínica Universidad de Navarra, Pamplona, SPAIN.

Aim/Introduction: The aim of the study was to assess the presence of 
lymph node uptake (LNU) in patients who had received a COVID-19 
vaccine and to evaluate its association with patient characteristics, 
type of vaccines, and PET/CT radiotracers. Materials and Methods: 
361 patients who underwent a PET/CT scan with 18F-FDG (FDG), 
68Ga-PSMA (PSMA), or 11C-Choline (CHOL) performed in two EARL 
PET/CT accredited centers, from May to July 2021, and who had 
received single or double dose of COVID-19 vaccine (mRNA-based 
and viral-vector) were selected. Data from age, tumor histology, 
type of vaccine, location of LNU and time from vaccination (time-
Vacc) were prospectively collected. A retrospective analysis of scans 
was conducted evaluating the presence/absence of LNU (chi-
square test). Additionally we performed a semiquantitative analysis 
(SUVmax of LNU), to explore possible differences according to type 
and number of vaccination doses, time-Vacc, patient age and tumor 
hystologies (independent t-tests). Results: From the 361 eligible 
subjects (median age: 67 years), 319 (88%) underwent PET/CT with 
FDG, 23 (6.3%) with PSMA, 19 (5,2%) with CHOL. 296 (82%) subjects 
received mRNA-based vaccine, 62 (17%) viral-vector (V-V) and 3 
(1%) received mixed vaccines. Positive LNU was seen in 203 subjects 
(56.2%) independently of vaccine types (mRNA=59.68, V-V=55.7, 
p=0.74) and number of doses (1 dose: V-V=56.76%, mRNA=58.62 
p=0.83; 2 doses: mRNA=55%). Similar frequency of LNU positivity 
was observed using FDG and CHOL (57.6% and 57.8%, respectively), 
while with PSMA only 34.8% showed LNU positivity. LNU limited 
to ipsilateral axillar region was the most frequent location (global: 
70.44%; FDG:69.6%; CHOL:63.6%; PSMA:100%), followed by both 
ipsilateral axillar and retropectoral region (global: 18.72%; CHOL: 
36.4%). Positive LNU was less frequent in older patients (p=0.007), 
and ranged between 40 to 68% among the neoplastic pathologies, 
with the exception of multiple myeloma (15.8%; p=0.001). Positive 
LNU appeared in most cases in the first week post-vaccination (82%), 
persisted in second and third week (68.49%, 62.64%), and decreased 
after the fourth week (38.8%). Moreover, an inverse correlation 
between the time-Vacc and the SUVmax value calculated in the LNU 

using FDG (2.82 ± 1.44; p=0.008) was observed. Conclusion: Patients 
referred to a FDG or CHOL PET scan due to diverse neoplastic 
diseases displayed high percentage of axillar LNU one week after 
COVID-19 vaccination, independently of vaccine type and number 
of doses. Our results also suggest a lower percentage of positive LNU 
in older subjects, patients with multiple myeloma, and when using 
PSMA-PET. 

OP-464
The Impact of different COVID-19 vaccines in 18F-FDG 
PET/CT
T. Nazerani Hooshmand1, C. Gstettner1, B. Pernthaler1, G. 
Schwantzer2, R. Aigner1;  
1Division of Nuclear Medicine, Department of Radiology, 
Medical University of Graz, Graz, AUSTRIA, 2Medical University 
of Graz, Institute for Medical Informatics, Statistics and 
Documentation, Medical University of Graz, Graz, AUSTRIA.

Aim/Introduction: Austria started its COVID-19-vaccination 
program in December 2020 with three different vaccines. As the 
vaccination program continues, we encountered increased F-18-
FDG-activity not only in axillary lymph nodes ipsilateral to the 
injection site but also in other organs. The aim of this retrospective 
study is to present results of the metabolic activity of ipsilateral 
axillary lymph nodes, liver, blood pool, spleen, and bone marrow 
after three different vaccines. Materials and Methods: The data of 
220 eligible vaccinated patients (127 with BioNTech/Pfizer, 61 with 
Moderna, and 32 with AstraZeneca) examined with F18-FDG-PET/
CT were enrolled. The PET/CT examinations were evaluated from 
day 1 to day 120 (SD: 23.2, Median: 26) after different vaccinations. 
Seventy out of these 220 patients were at least once examined with 
F18-FDG-PET/CT before vacciantion. SUVmax of axillary node(s), and 
blood pool, liver, spleen, and bone marrow as reference organs were 
calculated. Relation of SUVmax activity of axillary lymph node to 
reference organs was also compared in all patients. Results: Ten days 
after BioNTech/Pfizer and AstraZeneca vaccination the axillary FDG 
uptake was at its highest activity. This was with Moderna vaccination 
after 30 days. There was no significant statistical difference of SUVmax 
of lymph nodes or its ratios to other reference organs between three 
groups of vaccines. SUVmax in lymph nodes in relation to SUVmax 
in the liver, spleen, and bone marrow was statistically significant 
with p-values of <.001, 0.044, and 0.001, respectively. In the group 
of 70 patients with a pre-vaccination PET/CT examination, the 
SUVmax of lymph nodes (median: 0.820, standard deviation 1.233) 
changed significantly after vaccination (p <.001). A significant 
change of tracer activity in the liver was also observed (p = 0.032). 
There was no significant change of tracer activity after vaccination 
in other reference regions or between different types of vaccines. 
Conclusion: Local site and ipsilateral axillary lymph node activity in 
F18-FDG PET/CT after COVID19-vaccination is suggested in many 
studies. The main challenge is recognizing the changes in lymph 
nodes after vaccination to minimize false interpretation, foremost 
in patients with oncological diagnoses. Moreover, different vaccines 
cause different system metabolic changes. The knowledge of 
vaccine type, the time interval between vaccination and PET/CT 
scan is essential, especially in therapy evaluation. References: Cohen, 
D. et al. Hypermetabolic lymphadenopathy following administration 
of BNT162b2 mRNA Covid-19 vaccine: incidence assessed by [18F]
FDG PET-CT and relevance to study interpretation. Eur J Nucl Med 
Mol Imaging 2021;48:1854-1863
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OP-465
The effect of oral paracetamol on [18F]FDG PET/CT in 
oncology patients following COVID-19 vaccination
W. Wong;  
Queen Elizabeth Hospital, Hong Kong, HONG KONG.

Aim/Introduction: [18F]FDG PET/CT plays an important role in 
diagnosis, staging, response assessment and follow-up care 
for oncology patients. Since mass Coronavirus Disease 2019 
(COVID-19) vaccination program in many countries, vaccine-
associated hypermetabolic lymphadenopathy (VAHL) may cause 
misinterpretation, unnecessary lymph node biopsy and alteration 
of therapy. Prophylactic use of paracetamol has been shown 
to alleviate the vaccine side-effects; whether it can also reduce 
the incidence of VAHL is not well studied. In the present study, 
we aimed to evaluate whether paracetamol can also reduce the 
incidence of VAHL in suspected or confirmed lung cancer patients. 
Materials and Methods: This was a single-centre retrospective 
study. All consecutive patients with suspected or confirmed 
cancers who underwent [18F]FDG PET/CT between 1 May 2021 and 
30 September 2021 and received at least one dose of COVID-19 
vaccine within 6 weeks before were investigated. Demographic and 
clinical history (including details of COVID-19 vaccination, use of 
oral paracetamol) were collected, and the occurrence of VAHL was 
measured. Results: Among 96 patients (M:F = 40:56, mean age 60 ± 
11 years), 43.8% (42/96) demonstrated VAHL with median SUVmax 
of 3.2 (range, 1.5-13.8), median size of 7 mm (range, 3-17 mm) and 
median number of 3 (range, 1-15). Patients with oral paracetamol 
(63 ± 11 years) and those without oral paracetamol (60 ± 11 years) 
showed no statistically significant difference in the incidence (p = 
0.751), SUVmax (p = 0.174), size (p = 0.932) and number of VAHL (p 
= 0.208). In addition, positive uptake at vaccine injection site was 
seen in 38.5% (37/96) of patients; use of oral paracetamol or not 
did not result in statistically significant difference in the incidence 
of positive deltoid uptake (p>0.05). Conclusion: This study 
demonstrated that intake of oral paracetamol may not prevent the 
occurrence of VAHL on [18F]FDG PET/CT in suspected or confirmed 
cancer patients following COVID-19 vaccination. On the other hand, 
paracetamol seems not to affect patients’ immune response to the 
vaccine, which is a desirable attribute for a medication commonly 
prescribed for mitigation of the adverse effects of the vaccine. 

OP-466
[89Zr]Df-crefmirlimab PET/CT imaging to assess the in 
vivo distribution of CD8+ T-cells in hospitalized COVID-19 
patients
E. Aarntzen, I. Kouijzer, S. Peters, D. Lobeek, M. De Groot, F. Van de 
Veerdonk, M. Netea, M. Prokop, H. Koenen;  
Radboud University Nijmegen Medical 
Centre, Nijmegen, NETHERLANDS.

Aim/Introduction: COVID-19 patients may present with 
lymphopenia. The degree of lymphopenia, in particular reduced 
CD8+ T-cell numbers, is strongly correlated with clinical 
deterioration and ICU admission [1,2]. It has been postulated that 
lymphopenia in COVID-19 is caused by; 1) sequestration of CD8+ 
T-cells in peripheral tissues (e.g. lung) [3], 2) accelerated maturation 
and exhaustion [4,5] or 3) decreased lymphopoiesis [6]. The lack 
of data on in vivodistribution of CD8+ T-cells hampers a more 
thorough understanding of this critical prognostic factor. We aim 
to assess differences in the in vivo distribution of CD8+ T-cells in 

patients with proven SARS-CoV-2 presenting with lymphopenia 
or with normal lymphocyte counts, using [89Zr]Df-crefmirlimab 
PET/CT imaging. Materials and Methods: This is a prospective, 
observational non-randomized pilot study in hospitalized patients 
with microbiologically proven SARS-CoV-2 infection. The prior use 
of immune suppressive medication was an exclusion criterion. 
Whole body [89Zr]Df-crefmirlimab PET/CT scan were acquired at 
24 hrs after intravenous injection of 1.5mg protein dose labelled 
with 37 MBq (1 mCi) 89Zr. Peripheral blood samples were collected 
for multi-colour flowcytometry to phenotype homing receptors 
and immune senescence markers, and transcriptomics. Results: 
Three patients were enrolled (all male, average 83 yrs (78-89 
yrs)), admitted at 5.3 days (2-10 days) after onset of symptoms 
and scanned at 2.7 days (2-4 days) after admission. Two patients 
completed vaccination (2x plus booster), one patient was not 
vaccinated. Two patients had with lymphocyte count <1.0 x10e9/L 
and one patient had normal lymphocyte counts on admission. 
One patient required oxygen suppletion 3L/min. PET/CT scans 
showed remarkable differences in uptake in the upper respiratory 
tract versus lower respiratory tract, involvement of distant organs 
and distribution of CD8+ T-cells across secondary lymphoid organs, 
spleen and hematopoietic system. Quantification of the scans, flow 
cytometry and transcriptomic analyses are ongoing. Conclusion: 
In vivo imaging of CD8+ T-cells in hospitalized COVID-19 patients 
reveals distinct patterns of CD8+ T-cell distribution in early stages 
of localized infection versus systemic involvement at later stages. 
Translational data on T-cell phenotyping is currently processed 
and will be presented. References: 1. Huang, C., et al., Lancet, 2020. 
395(10223): p. 497-506.2. Guan, W.J., et al., N Engl J Med, 2020.3. 
Bermejo-Martin, J.F., et al., J Infect, 2020.4. Chen, G., et al., J Clin 
Invest, 2020.5. Moore, J.B. and C.H. June, Science, 2020. 368(6490): 
p. 473-474.6. Janssen, N.A.F., et al., J Infect Dis, 2021. 223(8): p. 1322-
1333.

OP-467
Novel application of [18F]DPA714 for visualizing the lower 
respiratory tract of SARS-CoV-2-exposed rhesus monkeys
M. A. Stammes1, J. Bakker1, L. Meijer1, K. P. Böszörményi1, J. A. M. 
Langermans1, E. J. Verschoor1, A. D. Windhorst2;  
1BPRC, Rijswijk, NETHERLANDS, 2Amsterdam 
UMC, Amsterdam, NETHERLANDS.

Aim/Introduction: A hallmark of coronavirus disease 2019 
(COVID-19) is lower respiratory tract infection and pneumonia. 
Infection of nonhuman primates mirrors mild-to-moderate 
human disease determined with concordant immunologic, 
virologic, and lung histopathologic findings in combination with 
imaging abnormalities. Particularly in the lower respiratory tract, 
medical imaging of pulmonary disease contributes uniquely to 
the understanding and measuring of the consequences of an 
infection. Advanced medical imaging, such as PET-CT, of the lungs 
of SARS-CoV-2-exposed nonhuman primates shows great promise 
in detecting and longitudinally evaluating disease in a non-invasive 
manner. The aim of this study was to investigate the application of 
[18F]DPA714 for visualizing the inflammation processes in the lungs 
of SARS-CoV-2-infected rhesus monkeys. Materials and Methods: 
Four experimentally SARS-CoV-2 infected rhesus monkeys were 
followed for seven weeks post infection (pi) with a weekly PET-
CT using a MultiScan Large Field of View Extreme Resolution 
Research Imager (LFER) 150 (Mediso Medical Imaging Systems Ltd., 
Budapest, Hungary) with [18F]DPA714 as radiotracer. Following a 
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retrospectively gated CT, an intravenous bolus of approximately 
180 MBq [18F]DPA714 (molar activity: 77.4 GBq/μmol (range 39.8-
150.6 GBq/μmol, radioactivity concentration: of 277.0±172.8 MBq/
mL, a radiochemical purity > 98.0%) was administered. Two PET 
images, ten minutes each, of a single field-of-view covering the 
chest area, were obtained ten and thirty minutes after injection. To 
confirm the infection of SARS-CoV-2 , both nasal and tracheal swabs 
and blood samples were obtained. Results: All animals tested 
positive for SARS-CoV-2 in both swabs on multiple timepoints pi. 
The initial development of pulmonary lesions was already detected 
at the first scan 2-days pi. PET revealed an increased tracer uptake in 
the pulmonary lesions and mediastinal lymph nodes of all animals 
starting from the first scan pi onwards. However, also an increased 
uptake was detected in the lung tissue surrounding the lesions, 
which persisted until day 30 and then subsided by day 37-44 pi. 
In parallel, a similar pattern of increased expression of activation 
markers was observed on dendritic cells in blood. Conclusion: 
This study illustrates that [18F]DPA714 is a valuable radiotracer to 
visualize SARS-CoV-2-associated pulmonary inflammation even 
during mild-to-moderate disease. In addition, the inflammatory 
process detected in anatomically unaffected lung tissue coincided 
with dendritic cell activation detected in blood samples. Our data 
indicate that [18F]DPA714 can be applied to visualize the pulmonary 
tract following a SARS-CoV-2 infection in rhesus monkeys and may 
be translated to the clinic as diagnostic tracer for this indication too.
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OP-468
Combined assessment of autonomic failure in alpha-
synucleinopathies, using 123I-mIBG cardiac scintigraphy, 
cardiovascular autonomic tests and sweating dysfunction
M. Skrzypczyk1, L. Guillon1,2, F. Hives3, C. Georges4, F. Ory-Magne4, 
M. Fabbri4, M. Kermorgant5, A. Pavy-Le Traon5,4, P. Payoux1,2;  
1Department of Nuclear Medicine, Toulouse University 
Hospital, Toulouse, FRANCE, 2INSERM URM 1214, Toulouse 
NeuroImaging Center (ToNIC), Toulouse, FRANCE, 3Department 
of Nuclear Medicine, Lille University Hospital, Lille, FRANCE, 
4Department of Neurology, Toulouse University Hospital, 
Toulouse, FRANCE, 5INSERM UMR 1297, Institute of Cardiovascular 
and Metabolic Diseases (I2MC), Toulouse, FRANCE.

Aim/Introduction: Autonomic failure is common in 
synucleinopathies (Parkinson’s disease (PD), dementia with Lewy 
bodies (DLB), pure autonomic failure (PAF) and multiple system 
atrophy (MSA)). 123I-meta-iodobenzylguanidine (mIBG) cardiac 
scintigraphy is used for evaluating sympathetic cardiac innervation 
and has shown its ability to differentiate MSA (preganglionic 
denervation) from PD and DLB (postganglionic denervation). 
Sudoscan® is a new method for quick and quantitative sweat 
assessment based on electrochemical skin conductance (ESC), 
but the relevance of this technique to assess autonomic failure 

in synucleinopathies is little known. This study aims to search 
for a difference in ESC using Sudoscan® between pre- and post-
ganglionic cardiac denervation using 123I-MIBG cardiac scintigraphy 
as a reference and to assess the correlation between cardiovascular 
autonomic testing (CVAT), 123I-mIBG cardiac scintigraphy and 
sweating function. Materials and Methods: 123I-mIBG Heart/
Mediastinum (H/M) ratio, CVAT (severity score from 0 to 5), and 
Sudoscan® (ESC), were retrospectively blinded analyzed in 63 
patients referred in a national centre for suspected dysautonomia 
and alpha-synucleinopathy (19 PD, 6 PAF, 10 DLB and 28 MSA-P 
(Parkinsonian type)). Results: The 123I-mIBG H/M ratio was lower in 
PD (median =1,25[Q1 = 1,14; Q3 = 1,37]) (p=0.003), PAF (median = 
1,10 [Q1 = 1,08; Q3 = 1,13]) (p=0.0016) and DLB (median =1,03 [Q1 
= 1,07; Q3 = 1,11]) (p=0.0056) than in MSA (median =1,67 [Q1 = 
1,36; Q3 = 1,69]), which 12/28 (43%) MSA patients had a 123I-MIBG 
H/M ratio <1.6. 123I-mIBG H/M ratio was not correlated neither with 
ESC nor with CVAT. ESC was significantly correlated with CVAT (ρ=-
0.451 p<0.001). Sudoscan® was impaired in 57.1% of patients with 
severe cardio-vascular autonomic failure (CVAT>3.5) and in 31% 
with mild autonomic failure (2 ≤ CVAT ≤ 3.5) (p=0.019). Conclusion: 
Our study suggests that sweating dysfunction, assessed by 
Sudoscan®, was correlated to the severity of CVAT independently 
of pre- or post-ganglionic degeneration evaluated by 123I-mIBG 
cardiac scintigraphy. 

OP-469
Role of 18F-FDOPA PET/CT in the imaging of cardiac 
sympathetic dysfunction in patients with heart failure: A 
feasibility study
C. Patel1, A. Sharma2, T. Thanigainathan1, P. Gupta1, A. Pandey1, S. 
Seth1, A. Roy1, R. Kumar1, P. Kumar1, C. Bal1;  
1All India Institute of Medical Sciences, New Delhi, 
INDIA, 2HBCHRC (TMC), Mullanpur, Punjab, INDIA.

Aim/Introduction: Heart-Failure (HF) has a complex pathophysiology 
and autonomic dysfunction plays an important role in the natural 
progression of the disease. As such, multiple tracers assessing the 
autonomic (particularly sympathetic) dysfunction, can be used for 
prognostication and monitoring of response to treatment. However, 
they are limited in respect to their availability (like 11C-HED) or 
sensitivity (SPECT tracers like 123I-MIBG). The aim of this study 
was to assess the feasibility of a commonly available PET tracer - 
18F-FDOPA in imaging cardiac autonomic dysfunction in the HF 
patients. Materials and Methods: Twenty-four controls (mean-age 
46.5±11.1years, 16 men) with no clinical autonomic-dysfunction 
and 24 patients (mean-age 43.5±11.0years,18 men) with diagnosed 
HF (Framingham Criteria) underwent cardiac-PET/CT (40minutes 
post IV-injection of 185-259MBq 18F-FDOPA). ROIs were drawn 
over the entire left ventricular myocardium (Mw), individual walls 
and mediastinum (M) for quantification. Additionally, Coefficient 
of Variation (CV, a marker for regional heterogeneity) {Standard-
Deviation/ mean of individual wall counts) was calculated. 
Independent t-test was used to compare means of parameters, 
ROC analysis was used to determine cut-offs and Cox regression 
for survival analysis. Results: Global and regional myocardial uptake 
in HF patients was significantly lower than controls (p<0.001 for all 
parameters), with a mean reduction of 32.4±9.5% in Mw/M ratio. 
Highest reduction was seen in the Apex/M (39.9±7.0%). The uptake 
in HF patients was independent of the sex, age, NYHA class, dilated 
left ventricular cavity, history of revascularization and presence of 
perfusion defect in SPECT/CT. A cut-off of ≤ 1.68 for Mw/M was able 
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to differentiate HF patients from controls with a sensitivity of 100% 
and specificity of 95.8%. Mw/M showed positive correlation (Pearson-
coefficient=0.460, p-0.031) with the Ejection-Fraction (EF). Three 
patients were lost to follow-up. In 21 patients for whom follow-up 
was available; 4 patients died with mean survival of 20.5±4 months, 
2 reported significant worsening after 22.5 ± 5 months, 1 reported 
no significant interval change and 14 reported mild subjective 
improvement at 27 ± 3 months. Among evaluated parameters, only 
the CV was found to be higher in patients who showed worsening/
died than in those with stable/improving symptoms {Mean 0.16 
(SD-0.05) vs 0.11 (SD-0.05), p=0.069; Cox regression p=0.084}. 
Conclusion: Cardiac 18F-FDOPA uptake in patients with HF is 
significantly lower than controls and highest reduction is seen 
in the apex. The extent of reduction correlates with the EF. CV of 
18F-FDOPA uptake has the potential to prognosticate patients, with 
higher values being associated with worsening/death.

OP-470
Level of circulating ketone bodies predicts myocardial 
glucose metabolism suppression in adults
S. Hartikainen1, T. Tompuri1, T. M. Laitinen1, T. Laitinen1,2;  
1Kuopio University Hospital, Kuopio, FINLAND, 
2University of Eastern Finland, Kuopio, FINLAND.

Aim/Introduction: Reliable interpretation of myocardial 18F-FDG 
uptake is essential in the diagnostics of cardiac inflammatory 
manifestations. Unsatisfactory suppression of glucose metabolism 
in the myocardium can lead to difficulties in distinguishing between 
pathological and physiological uptake, need for repeated scans 
and even myocardial biopsies. The use of unfractionated heparin 
may improve reliability, but a small proportion of patients have 
side effects associated with heparin. Our aim was to find out if the 
level of circulating ketone bodies can be used to predict myocardial 
18F-FDG uptake in adults. Highly specific method is desirable when 
recognizing patients needing heparin premedication. Materials 
and Methods: We recruited 63 adults (35 women, 28 men, aged 61 
± 15 years) with clinical indication for 18F-FDG-PET/CT and measured 
circulating ketone body level with a point-of-care device. Heparin 
premedication was not used. Four regions of interest (ROI) with 
diameter of 1 cm were drawn in the ventricular septum and four in 
the lateral wall. The myocardial uptake was measured as maximum 
standardized uptake value (SUV). Ventricular SUV below 2.0 g/ml 
was considered as satisfactory suppression. The ability of ketone 
level to identify satisfactory suppression of myocardial glucose 
metabolism was evaluated by the receiver operating characteristic 
(ROC) curve analysis. Results: The mean ketone body level was 0.32 
mmol/l (range 0.0-1.7, standard deviation 0.30). The mean SUV was 
2.9 g/ml (0.8-11.2, SD 2.7) in the ventricular septum and 3.2 g/ml 
(0.8-14.0, SD 3.2) in the lateral wall. The cardiac glucose metabolism 
suppression was considered unsatisfactory (mean SUV >2.0) in 27 
cases (43 %). Ketone level correlated indirectly with ventricular SUV 
(r=-0.558, P<0.001). The area under the ROC curve for identifying 
satisfactory suppression by ketone assessment was 0.748 
(acceptable). With a cut-off value of 0.35 mmol/l the sensitivity was 
44%, specificity 93%, positive predictive value 88% and negative 
predictive value 54%. The number of false positive cases was 2 
(3%) and the number of false negative cases was 20 (32%). With 
this method, we were able to identify 45 patients (71%) for whom 
the use of unfractionated heparin would be justified. Conclusion: 
By implementing measurement of blood ketone bodies into the 
cardiac 18F-FDG PET protocol, we can reduce the uncertainty of 

interpretation of myocardial 18F-FDG uptake. When using the cut-
off value of 0.35 mmol/l we reach quite high specificity and can 
eliminate the need for unfractionated heparin in 29% of patients. 

OP-471
Intravenous insulin injection supplemented with 
subsequentmilkconsumptionis a safer formulation for 
cardiac viability18F-FDG imaging
Y. Chen1, M. Pan2, Q. Wang2, Y. Wang2, H. Zhuo2, R. Dai2, H. Wang3;  
1Shanghai Pulmonary Hospital, Shanghai, CHINA, 
2Quanzhou First Hospital Affiliated to Fujian Medical 
University, Quanzhou, CHINA, 3Shanghai Pulmonary 
Hospital Affiliated to Tongji University, Shanghai, CHINA.

Aim/Introduction: The safety and efficacy of intravenous insulin 
injection coupled with subsequent milk consumption was evaluated 
for high-quality cardiac viability F-18-fluorodeoxyglucose (18F-FDG) 
images. Materials and Methods: A total of 328 patients with known/
suspected coronary artery disease received intravenous insulin 
injection with or without subsequent milk consumption for cardiac 
18F-FDG imaging. When blood glucose levels had decreased by ≥ 
20%, 18F-FDG was injected. Patients were scored for hypoglycemic 
symptoms using a 10-point scale (discomfort: 0, none; 1-3, mild; 
4-6, moderate; 7-9, severe). An insulin-related hypoglycemic event 
was defined as an increased symptomatic score following insulin 
injection. Results: The number of hypoglycemic events was 
significantly lower in the milk consumption group than in the group 
that did not (24/164 vs. 51/164, p < 0.01). Maximal and averaged 
standardized uptake value of the left ventricular myocardium 
(MyoSUVmax and MyoSUVmean) were also measured. The milk and 
control groups had similar mean hypoglycemic symptom scores 
(4.2±4.0 vs. 3.3±3.1, respectively), MyoSUVmax, and MyoSUVmean 
(11.1±4.8, 7.3±3.2 vs. 11.4±4.5, 7.4±3.2, respectively). Conclusion: 
Intravenous insulin injection supplemented with subsequent milk 
consumption is a safer formulation for cardiac viability 18F-FDG 
imaging without impairing image quality. References: Chen YC, 
Wang QQ, Wang YH, Zhuo HL, Dai RZ. Intravenous regular insulin 
is an efficient and safe procedure for obtaining high-quality cardiac 
18F-FDG PET images: an open-label, single-center, randomized 
controlled prospective trial. J Nucl Cardiol. 2022 Feb;29(1):239-
247. doi: 10.1007/s12350-020-02219-9. Epub 2020 Jun 12. PMID: 
32533427.
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OP-472
Metabolic predictors of poor prognosis in acute 
myocardial infarction patients after percutaneous 
transluminal coronary intervention by combined visual 
and semi-quantitative evaluation of 18F-FDG PET/CT
T. Yuan1, Q. Zhang2, X. Li1, R. Wang1;  
1Peking University International Hospital, Beijing, 
CHINA, 2the First Affiliated Hospital of Zhejiang 
Chinese Medical University, Hangzhou, CHINA.

Aim/Introduction: To explore the application of increased cardiac 
18F-FDG uptake on poor prognosis in patients with coronary heart 
disease after percutaneous transluminal coronary Intervention 
(PCI). Materials and Methods: Patients with acute myocardial 
infarction (AMI) treated with PCI from January 2015 to January 
2020 were enrolled in this study. Fasting 18F-FDG PET/CT imaging 
was performed for differentiating tumor. Exclusion criteria :(1) 
after multiple cycles of chemotherapy for malignant tumor; (2) 
patients with previous thoracic radiotherapy. The myocardial 
uptake of 18F-FDG was analyzed by visual method and semi-
quantitative method [maximum standard uptake value (SUVmax)] 
and the SUVmax-heart/SUVmax-liver ratio was calculated. The 
optimal threshold of semi-quantitative parameters was calculated 
using receiver operating characteristic (ROC) curve to analyze 
the diagnostic efficacy of AMI related adverse events including 
cardiogenic death, stroke, recurrent AMI, and heart failure. Results: 
Ninety-two patients (58 males) were enrolled with a median age 
of 71 years (range 44-86 years). Visual assessment showed that 
32 patients (34.8%) had high uptake (higher than 2 times of the 
liver blood pool), and 26 patients (28.2%) had moderate uptake 
(between mediastinal blood pool and 2 times of liver blood pool). 
Thirty-four patients (37.0%) had low uptake (lower than mediastinal 
blood pool). Of the 32 patients with high uptake of myocardium, 
18 patients had diffuse uniform high uptake (including 1 patient 
with AMI related adverse events), 14 patients had segmental high 
uptake (including 9 patients with adverse events), and 18 patients 
with moderate uptake of FDG had AMI related adverse events. 
Adverse events occurred in 2 patients with low FDG uptake. 
Considering physiological uptake of myocardium in fasting state in 
some patients, and AMI related adverse events occurred in only 1 
of the 18 patients with diffuse uniform high uptake, ROC analysis 
was performed on 74 patients except 18 patients with uniform high 
uptake of myocardium, and it was found that when the cutoff value 
was 8.9, The specificity, sensitivity and accuracy of predicting AMI 
related adverse events were 90.3%, 81.1% and 82.5%, respectively. 
Conclusion: 18F-FDG PET/CT imaging can be used to predict the 
prognosis of AMI patients after PCI. Heterogeneous myocardial 
elevation may indicate AMI related adverse prognosis. Visual 
evaluation combined with semi-quantitative analysis (SUVmax-
heart /SUVmax-background cutoff value 8.9) was more helpful to 
predict the accuracy of adverse events. References: [1] Xie B, Chen 
BX, Wu JY, et al. Factors relevant to atrial (18)F-fluorodeoxyglucose 
uptake in atrial fibrillation. J Nucl Cardiol, 2020, 27(5): 1501-1512.

OP-473
Recalculations of gated 82Rubidium PET/CT scans in 
patients with atrial fibrillation or sinus rhythm after re-
binning
H. Bayram, T. Gustafson, L. Duchstein, B. Zerahn;  
Copenhagen University Hospital Herlev and 
Gentofte, 2730 Herlev, DENMARK.

Aim/Introduction: The purpose of this study was to investigate 
potential variations in left ventricular ejection fraction (LVEF), end-
diastolic volume (EDV) and end-systolic volume (ESV) depending 
on heart rate (HR) in patients undergoing 82 Rubidium-PET / CT 
myocardial perfusion imaging acquired in list condition. This was 
achieved by re-binding stress and rest uptake in patients with sinus 
rhythm (SR) or atrial fibrillation (AFLI). Materials and Methods: 
Gated stress and rest recordings of 29 patients (20 men) with SR 
and 20 patients (14 men) with AFLI were re-binned in two sets of 
data, each containing beats either above or below the mean heart 
rate within a ± 10% limit. LVEF, EDV, and ESV were then recalculated 
for each set of data to identify heart rate-dependent variations. All 
82 Rubidium PET / CT scans were performed on a digital PET / CT 
scanner and all patients received a dose of 7.5 MBq per day. kg body 
weight intravenously from a Rubidium elution system. Results: 
There was a significantly lower EDV (P = 0.001) and ESV (P = 0.04) 
for patients with AFLI under stress when HR was above average but 
not LVEF (P = 0.33) (Table 1). Patients with SR and rest studies in 
patients with AFLI had no significant variations in LVEF, EDV, and ESV 
depending on HR. Conclusion: In patients with AFLI, the calculated 
EDV and ESV may vary with increasing HR, but without impact on 
LVEF in the tested HR range. Recalculation of LVEF depending on 
variations in HR may not be necessary, although EDV and ESV vary. 
In patients with AFLI and higher heart rates than tested here, it may 
still require recalculation of heart volumes and LVEF to obtain a valid 
evaluation of LVEF.

OP-474
Regional myocardial perfusion by CZT SPECT imaging 
in predicting lesion-related outcome in patients with 
suspected or known CAD
T. Mannarino, A. D’Antonio, E. Criscuolo, R. Bologna, R. Assante, E. 
Zampella, V. Gaudieri, V. Cantoni, R. Green, C. Nappi, P. Buongiorno, 
A. Cuocolo, W. Acampa;  
Department of Advanced Biomedical Sciences, 
University of Naples Federico II, Naples, ITALY.

Aim/Introduction: The aim of this study was to evaluate the 
prognostic value of regional myocardial perfusion assessed by 
CZT camera in predicting lesion-related outcome in patients with 
suspected or known coronary artery disease (CAD). Materials and 
Methods: 541 patients (431 men, mean age 64±10 years) with 
suspected or known CAD were studied. All patients underwent 
single-day stress/rest CZT-SPECT and had available coronary 
angiographic data. Total perfusion defect (TPD) was automatically 
calculated using a commercially available software. Ischemic TPD 
(ITPD) was defined as stress TPD-rest TPD. On coronary angiography, 
significant CAD was considered in presence of luminal diameter 
stenosis ≥50%. The outcome was a composite end point of 
cardiac death, target vessel-related myocardial infarction, or late 
coronary revascularization (>6 months). Results: During a median 
follow-up of 27 months (range 7-56) 31 cardiac events occurred 
(6% cumulative event rate). Patients with events had a higher 
prevalence of CAD ≥50% on coronary angiography as compared 
to patients without events (P<0.001). Moreover, patients with 
events compared to patients without events had higher values of 
stress TPD (13.6±13.4 vs. 8.8±12.7, P<0.05) and ITPD (5.94±5.60 vs. 
2.54±4.19, P<0.001). At regional analysis, lesion-related events were 
observed in 39 (2%) vessels. Regional stress TPD and regional ITPD 
resulted significantly higher in vessels with lesion-related events as 
compared to those without (6.33±6.49 vs. 2.98±5.46and 3.42±2.74 
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vs. 1.30±1.74, respectively, both P <0.001). Receiver operating 
characteristic (ROC) curve analysis showed that a regional ITPD 
value of 2% provided the best cut-off for identifying vessel-related 
event. Cox regression multivariable analysis identified the presence 
of CAD ≥50% and ITPD ≥2% as independent predictors of cardiac 
events. In the subgroup of vessels without significant CAD on 
coronary angiography, annualized event rate was higher in vessels 
with ITPD ≥2% compared to those with ITPD <2% (P<0.05). Event-
free survival curves according to Kaplan-Meier method showed the 
worst prognosis in vessels with both CAD ≥50% and ITPD ≥2% (log-
rank 141.04, P<0.001). Conclusion: Regional myocardial perfusion 
assessed by CZT-SPECT demonstrated a good reliability in predicting 
lesion-related events in patients with suspected or known CAD. In 
particular, a value of ITPD ≥2% showed high accuracy in identifying 
vessels at high-risk of related events. 

OP-475
Serum neurofilament light chain (sNfL) in relation to 
myocardial sympathetic neuronal damage based on 
123I-meta-iodobenzylguanidine (MIBG) scintigraphy in 
hereditary transthyretin (ATTRv) amyloidosis
M. Berends, H. L. A. Nienhuis, A. Brunger, J. Bijzet, P. A. van der 
Zwaag, B. P. C. Hazenberg, W. Noordzij, R. H. J. Slart;  
University Medical Center Groningen, Groningen, NETHERLANDS.

Aim/Introduction: To establish the possible relation between 
serum neurofilament light chain (sNfL) and myocardial sympathetic 
neuronal damage in patients with hereditary transthyretin-related 
(ATTRv) amyloidosis as sNfL is a marker of neuronal damage and is 
increased in patients with ATTRv amyloidosis (1,2). Materials and 
Methods: Levels of sNfL were measured in ATTRv patients who 
had undergone an 123I-MIBG scintigraphy, autonomic function 
testing and nerve conduction studies (N=36). The single-molecule 
array assay was used to assess sNfL levels. Myocardial sympathetic 
neuronal damage was detected using 123I-MIBG scintigraphy. Either 
late heart-to-mediastinum ratio (HMR) <2.0 or wash-out >20% was 
considered as abnormal 123I-MIBG scintigraphy parameters. Results: 
sNfL levels are significantly increased in patients with an abnormal 
123I-MIBG scintigraphy compared to patients with a normal 123I-MIBG 
scintigraphy (p = 0.0006). Late HMR negatively correlated with sNfL 
(r=-0.60 p= <0.0001) and wash-out rate correlated positively with 
sNfL (r= 0.65, p= <0.0001). Univariate analysis indicates a relation 
between sNfL and polyneuropathy, autonomic neuropathy, cardiac 
markers (troponin T and NT-proBNP), late HMR, wash-out rate and 
abnormal 123I-MIBG scintigraphy. In multivariate regression analysis 
polyneuropathy and troponin T were independent predictors of 
sNfL levels (F(4,29)=21.180, p= < 0.000, R2=0.745). Conclusion: 
Myocardial sympathetic neuronal damage based on 123I-MIBG 
scintigraphy correlates with, but is not an independent predictor 
of sNfL. Increased sNfL levels in ATTRv patients with an abnormal 
123I-MIBG scintigraphy are probably caused by the presence of 
polyneuropathy in these patients. References: 1. J Nucl Cardiol. 
2020 Oct;27(5):1774-1784. 2. Amyloid. 2021;28(1):50-55.

OP-476
Prospective diagnostic performance of CZT myocardial 
perfusion reserve to detect territories with simultaneous 
impaired invasive CFR and IMR reflecting a very high 
cardiovascular risk in patient without obstructive coronary 
artery disease
L. Djaileb1, O. Phan Sy1, N. De Leiris1, M. Canu2, J. Leenhardt1, A. 
Broisat3, A. Borel4, S. Lablanche4, C. Betry4, G. Vanzetto2, C. Ghezzi3, 
D. Fagret1, L. Riou3, G. Barone-Rochette2;  
1Univ. Grenoble Alpes, INSERM, CHU Grenoble Alpes, nuclear 
medicine department, LRB, Grenoble, FRANCE, 2Univ. Grenoble 
Alpes, INSERM, CHU Grenoble Alpes, cardiology department, 
LRB, Grenoble, FRANCE, 3Univ. Grenoble Alpes, INSERM, LRB, 
Grenoble, FRANCE, 4Univ. Grenoble Alpes, INSERM, CHU Grenoble 
Alpes, endocrinology department, LRB, Grenoble, FRANCE.

Aim/Introduction: To assess the diagnostic performances of CZT 
myocardial perfusion reserve (MPR) for the detection of territories 
with simultaneous impaired coronary flow reserve (CFR) and 
index of microcirculatory resistance (IMR) reflecting a very high 
cardiovascular risk in patients without obstructive coronary artery 
disease Materials and Methods: Twenty-six consecutive patients 
were prospectively included before being referred for coronary 
angiography. All patients underwent CZT MPR before conventional 
invasive coronary angiography (ICA) and coronary physiology 
assessment. Rest and dipyridamole-induced stress myocardial blood 
flow (MBF) and MPR were quantified using 99mTc-SestaMIBI and a 
CZT camera. Fractional flow reserve (FFR), Thermodilution CFR and 
IMR were assessed during ICA Results: 25 present no obstructive 
coronary artery disease and a complete functional assessment was 
performed in 32 arteries. A moderate yet significant correlation was 
observed between regional CZT MPR and CFR (r=0.40, P=0.03). With 
an optimal cutoff ≤1.8, sensitivity, specificity, positive and negative 
predictive value, and accuracy of regional CZT MPR versus the 
composite invasive criterion (impaired CFR and IMR) were 87 [47-
99%], 92% [73-99%], 78% [47-93%], 96% [78-99%], 91% [75-98%], 
respectively. Regional CZT MPR values were significantly higher 
in arteries with CFR≥2 and IMR<25 (negative composite criterion, 
n=14) than in those with CFR<2 and IMR≥25 (2.6 [2.1-3.6] versus 
1.6 [1.2-1.8]), P<0.01). Conclusion: Regional CZT MPR presented 
excellent diagnostic performances for the detection of territories 
with impaired CFR and IMR reflecting a very high cardiovascular risk 
in patients without obstructive coronary artery disease and should 
be take into account to reduce the need of invasive microcirculation 
assessment.
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OP-482
Technical Aspects of Multiphase Imaging
S. Cade; 
Royal United Hospitals Bath NHS Trust, Medical Physics 
and bioengineering, Bath, UNITED KINGDOM.

OP-483
Early Bone SPECT - New Insights on Orthopaedics and 
Post-Operative Skeleton
N. Icard; 
Hôpital Yves le Foll, Nuclear Medicine, Saint-Brieuc, FRANCE.

OP-484
Usefulness of Early Bone SPECT in Rheumatological 
Pathologies and Pain of Unknown Origin
J. Zhang-Yin; 
Vivalia, Nuclear Medicine, Arlon, BELGIUM.
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OP-485
C. Decristoforo; 
Medical University Innsbruck, Department of 
Nuclear Medicine, Innsbruck, AUSTRIA.

OP-486
G. Bormans; 
KU Leuven, University of Leuven, Lab 
Radiopharmacy, Leuven, BELGIUM.
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OP-488
Recognising Physiology and Pathology - The Challenges of 
Hybrid Image Segmentation for Diagnostics and Therapy 
Planning
A. Boubaker; 
Institut de Radiologie, Clinique de La 
Source, Lausanne, SWITZERLAND.

OP-489
Discussion

OP-490
Image Segmentation for Dosimetry - Emission or 
Transmission?
J. Ruben Gustafsson; 
University of Lund, Lund, SWEDEN.

OP-491
Discussion

OP-492
Making it Quicker - Automated and AI Methods for Image 
Segmentation
I. Buvat; 
Laboratoire d’Imagerie Translationnelle en Oncologie, Inserm 
U1288, PSL Research University, Institut Curie, Orsay, FRANCE.
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Discussion
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OP-494
RECIST, mRECIST and iRECIST at a Glance
V. Vandecaveye; 
University Hospitals Leuven, KU Leuven, Department 
of Radiology, Leuven, BELGIUM.

OP-495
From EORTC to iPERCIST and PERCIMT Criteria
E. Lopci; 
IRCCS - Humanitas Research Hospital, 
Nuclear Medicine Unit, Milan, ITALY.

OP-496
LUGANO Classification and LYRIC in ImmunoOncology
A.-S. Cotterau; 
University of Paris, Cochin Hospital, APHP, Department 
of Nuclear medicine, Paris, FRANCE.

OP-497
Response Assessment with non-FDG PET Tracers
D. Oprea-Lager; 
Amsterdam University Medical Centers, Vrije Universiteit 
Amsterdam, Department of Radiology and Nuclear 
Medicine, Amsterdam, NETHERLANDS.
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OP-498
Re-projection strategies in 3D Fourier-Based analytical 
reconstruction of Long Axial Field of View (LAFOV) 
scanners data
V. Panin;  
Siemens Medical Solutions USA, Knoxville, 
TN, UNITED STATES OF AMERICA.

Aim/Introduction: The 3D-DIFTOF (Direct Inversion Fourier 
Transform Time-of-Flight) algorithm is a tool for resolution and 
unbiased image assessment. An algorithm design challenge is 
a truncation of projections in the axial direction due to the finite 
length of the scanner. Consequently, a data completion is necessary 
to perform a Fourier transform. This is currently achieved through 
the 2D-DIFTOF reconstruction, where only the direct planes 
are used. Subsequently the synthetic oblique data is generated 
and combined with measured data in the spatial domain. A 
final 3D reconstruction is performed. While this strategy works 
well in clinically well-established scanners, the LAFOV scanner 
reconstruction may exhibit suboptimal signal-to-noise ratio (SNR) as 
result of extensive use of oblique data, due to fact that a significant 
fraction of various oblique data was extended using synthetic, 
relatively noisy, direct planes reconstruction data. Materials and 
Methods: A long cylinder phantom (completely covering axial 
scanner FOV (1 m), F-18 filled 20 cm diameter) was scanned on 
a Biograph Vision Quadra (Siemens Healthineers). Two scanner 
modes: High Sensitivity (HS) (Maximum Ring Difference (MRD) 85) 
and Ultra High Sensitivity (UHS) (all ring differences, MRD 322) were 
targeted. Two reconstruction implementations were used. The first 
was the clinical software version, where reprojection is performed 
from direct data reconstruction. The second type reconstruction 
prototype uses reprojection for given polar angle oblique data from 
image reconstructed from all lower polar angle data. Here multiple 
images with a variety usage of oblique data are internally computed. 
SNR over uniform cylinder region was computed for each axial 
slice. Results: The standard algorithm implementation resulted 
in a decrease of UHS SNR throughout the image, except edges, 
comparing with HS reconstruction. The modified implementation 
reversed this trend, and axially central part of image gained SNR. 
This gain was at the maximum for MRD 180-200, about 20% higher 
comparing with SNR of HS reconstruction. With further MRD 
increase the most central part of images started degrading SNR due 
to exceptionally poor quality of the most oblique planes, caused by 
noise amplifying attenuation correction, necessary in the analytical 
reconstruction. Conclusion: The LAFOV scanner poses additional 
challenges for analytical reconstruction implementation due to the 
severe axial truncation of the most oblique data. A more extensive 
reprojection scheme should be used to properly reflect better SNR 
when more oblique data is being used. The reprojection may in 
fact use the most SNR image, corresponding lower (not necessarily 
maximum available) MRD. 

OP-499
Use of AI with MLAA for CT free quantitative FDG PET 
studies
R. Boellaard;  
Amsterdam UMC, Amsterdam, NETHERLANDS.

Aim/Introduction: When applying repeat PET/CT imaging, either 
in multitracer studies or for longitudinal assessments, the radiation 
dose from CT for attenuation correction can become substantial. 
CT less or CT free PET acquisitions are therefore of interest to 
lower radiation burden allowing for multiple acquisitions, e.g. in 
longitudinal or imunnoPET studies. The aim of this study was to 
develop an AI method that can estimate the mu-map from non-
attenuation corrected (NAC) PET data and subsequently use that 
with Maximum Likelihood of Attenuation and Activity (MLAA [1]) 
reconstructions to generate a CT-free attenuation corrected PET 
image. Materials and Methods: A convolution neural network (CNN) 
was developed trained and tested to derive the mu-map from NAC 
PET images. The CNN was trained using a set of only 20 NAC and 
mu-map images. The CNN was subsequently tested in a simulation 
study [2,3] with OSEM and MLAA image reconstructions to generate 
and reconstruct CT-free attenuation corrected PET images (n=5). 
The simulation study included the use of different ToF kernels (220 
to 600 ps) to simulate analog and digital PET systems [3]. Images 
reconstructed with ToF OSEM and MLAA using the CNN predicted 
mu-maps were compared with those obtained using the standard 
CT based attenuation corrected PET data. To this end difference 
images were generated to illustrate quantitative differences across 
the PET images. Results: Standard OSEM reconstructions with the 
CNN predicted mu-maps generated attenuation corrected PET 
images that were visually comparable with those based on OSEM 
with CT attenuation correction. However, in the thoracic and 
head and neck region quantitative differences of up to 30% were 
still observed, even for ToF performances of 220 ps. Use of MLAA 
reconstructions were able to reduce these differences to within 15% 
for a ToF performance of 220 ps. Conclusion: This study showed 
the feasibility of using an CNN to predict a mu-map from NAC PET 
images that provide a good starting point for MLAA reconstructions 
to obtain quantitative attenuation corrected PET images without 
the need to collect a low dose CT. Best MLAA quantitative results 
were found for simulated digital PET systems having a ToF of 220 
ps. References: (1) Rezaei A, JNM 2018; (2) Pfaehler E. EJNMMI Phys. 
2018; (3) Boellaard R, Mol Imaging Biol. 2014

OP-500
Quantitative evaluation of a non-CT based attenuation 
correction method for a new dedicated brain PET
M. Gandia-Ferrero1, I. Torres-Espallardo2, B. Martínez-Sanchis2, C. 
Morera3, P. Sopena2, G. González-Pavón3, L. Martí-Bonmatí2;  
1Health Research Institute La Fe, Valencia, SPAIN, 
2Hospital Universitario y Politécnico La Fe, Valencia, 
SPAIN, 3Oncovision, Valencia, SPAIN.

Aim/Introduction: PET is an important tool for neurological 
applications due to its power in the in vivo imaging studies 
of human brain function. Specialized devices with optimized 
performance have been constructed, such as brain-dedicated 
PET (B-PET). These dedicated systems only require small imaging 
volumes in comparison with a whole-body system and it allows to 
build devices based on affordable technology that could perform 
properly for the given task. Maximum simplicity is mandatory in 



S163 Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751

these devices. For this reason, the CT is not considered as part of 
these devices and an alternative attenuation correction method 
must be developed. This work is the evaluation of the performance 
of a non-CT-based attenuation correction (non-CT-AC) method 
for a B-PET. Materials and Methods: This study is part of a clinical 
validation of a B-PET. Participants were patients who came to 
the hospital for a diagnostic brain PET/CT, and after that, they 
voluntarily underwent a B-PET study. 20 FDG-PET studies generated 
using both non-CT-AC and CT-AC were compared through a 
commercial software used in clinical practice that calculates 
Standardized Uptake Value ratio (SUVr) dividing the brain into 26 
regions. Two reference regions (RR) were selected: the Global Brain 
(GB) and the Cerebellum Whole (CW). A statistical analysis was 
conducted to assess whether Statistically Significant Differences 
(SSDs) in each brain region existed in comparing images generated 
with both AC methods. The SSDs were assessed using parametrical 
and non-parametrical test and the significance level was set to 0.05. 
Results: For the GB-RR selection, there were statistically significant 
differences in 62% of brain regions. In the case of CW-RR selection, 
the SSDs went down to 40% of them. In GB-RR, SSDs were only 
found in one hemisphere. This result was not observed in the case 
of CW-RR. Some central regions, such as temporal mesial, anterior 
and posterior cingulate regions showed SSD regardless of the RR, 
while precuneus and occipital lateral regions did not show any 
difference. Conclusion: We have not found an anatomical nor 
technical correlation to understand the differences between the 
two attenuation correction methods, thus we plan to perform 
further analysis. One direction could be to increase the sample 
size and to evaluate not only absolute SUVr but its comparison to 
a healthy controls database (z-score). The other direction would 
be to improve the non-CT base attenuation correction method to 
provide reconstructed images with no SSDs. 

OP-501
Clinical Significance of Bayesian penalized-likelihood and 
Motion Correction PET Reconstruction Algorithms
G. Kaya, H. Pala, M. Tuncel, Ö. Uğur;  
Hacettepe University Medical School, Department 
of Nuclear Medicine, Ankara, TÜRKIYE.

Aim/Introduction: Bayesian penalized-likelihood (BPL) iterative 
positron emission tomography (PET) reconstruction algorithms 
were introduced by many vendors. Decreasing noise and improving 
lesion detection are the claimed benefits of these algorithms. 
Motion-correction algorithms were also proposed to enhance 
image quality by correcting respiratory motions. This study aims to 
assess the clinical contribution of the BPL and motion-correction 
algorithms and evaluate their effects on the quantification of 
SUVmax. Materials and Methods: This study evaluated PET 
images of patients suffering from FDG avid malignant disease. PET 
images were reconstructed by OSEM, BPL and motion-corrected 
BPL algorithms. Two experienced nuclear medicine physicians 
assessed the clinical contributions of additional findings obtained 
by BPL algorithms. Visual improvements in lesion conspicuity and 
detection of additional malignant lesions were noted. SUVmax 
measurements of the liver, lesions under 10 mm, and lesions larger 
than 25 mm by OSEM, BPL, and motion-corrected BPL algorithms 
were also obtained and compared retrospectively. Results: The 
study included 199 patients (F/M: 103/96, median age:53 (range 
5-87)) with a diagnosis of the breast (50), lymphoproliferative (45), 
lung (26), colorectal (12), head&neck (11), hepatobiliary-pancreatic 

(8), gastric (8), malign melanoma (6), sarcoma (9) and other (24) 
malignancies. 597 PET images (OSEM, BPL and motion-corrected-
BPL) of 199 PET studies were analyzed. BPL reconstruction provided 
an increase in lesion conspicuity, for 3 patients with 3 liver lesions 
(dominant; 12 mm, OSEM-SUVmax: 2.9, BPL-SUVmax: 4.6), 1 lung, 
1 adrenal, 1 gastric, 1 breast lesion and 1 axillary lymph node at 
different patients for a total 8 patients (median lesion size: 9 mm). 
In only one patient an additional lesion was detected in the liver 
that was not visible in OSEM reconstructed images. There was no 
significant change between BPL methods with or without motion 
correction. No significant additional finding was observed that 
affected clinical follow-up. The liver’s mean SUVmax values were not 
statistically significant (2.5, 2.6 and 2.7 for OSEM, BPL and motion-
corrected-BPL images respectively, p:0.67). Median SUVmax of 
lesions for under-10mm group is 3.26 (range 1-9) for OSEM and 
4.50 (range 1-14) for BPL algorithms (increased 38% p<0.001) and 
also for larger-than-25mm group is 13.41 (range 1-35) for OSEM 
and 14.67 (range 2-43) for BPL algorithms (increased 9% p<0.001). 
Conclusion: This study showed that SUVmax value changes of 
small lesions measured significantly higher than larger lesions via 
BPL algorithm compared to OSEM. For the follow-up smaller tumors 
SUVmax values from the same reconstruction algorithm are crucial 

OP-502
Evaluation of a respiratory motion correction algorithm 
for PET images using a customized dynamic phantom
T. Cuenca1, E. Prieto1, L. Irazola1, L. Soria2, V. Morán2, V. Betech-
Antar1, F. Mínguez1, M. J. García-Velloso1, J. M. Martí-Climent1;  
1Clínica Universidad de Navarra, Pamplona, SPAIN, 
2Clínica Universidad de Navarra, Madrid, SPAIN.

Aim/Introduction: AI Oncofreeze is a novel algorithm to compensate 
respiratory motion. This algorithm infers the respiratory wave from 
PET raw data without any external device attached to the patient. 
The aim of this study is to verify the accuracy of SUV and MTV 
(metabolic tumour volume) quantification when AI Oncofreeze 
algorithm is used. Materials and Methods: The CIRS dynamic thorax 
phantom was customized for this experiment. The moving part 
simulating lung was used to hold a 5-mL and a 1-mL fillable spheres, 
and was surrounded by FDG using a 20 cm diameter cylindrical 
holder containing nine 500-mL serum bags, one of them attached 
to the movable part. Background concentration at the start of the 
experiment was 8.1 kBq/mL and sphere-to-background ratio was 
approximately 10:1.The phantom was positioned with a wedge to 
better simulate real breathing.All data were acquired on a Biograph 
Vision 600 using flow motion. A static acquisition was performed to 
serve as ground truth. Then, PET images were acquired with spheres 
in motion, with different waves controlled with by the CIRS software: 
sinusoidal and sharkfin shapes and displacements of 1, 2, 3 and 4 
cm. Two reconstructions were applied, namely, one EARL compliant 
and one with high definition. SUVmax and MTV (40 % isocontour) 
were evaluated in motion-degraded and motion-corrected images. 
Results: When elongation was 1 cm, SUVmax and MTV deviations 
induced by motion were not important (<±10%). For greater 
displacements, the behaviour was similar for both reconstructions 
and both wave shapes and, consequently, data were averaged. When 
motion-correction was applied, SUVmax deviations improved from 
-37%, -56% and -63% to -19%, -15% and -25% for the elongations of 
2, 3 and 4 cm respectively for the 1-mL sphere, and from -29%, -52% 
and -62% to -16% to -24% and -40% for the 5-mL sphere.Analogously, 
when AI Oncofreeze was applied, MTV deviations from ground truth 
decreased from 53%, 148% and 195% to 15%, 16% and 26% for the 
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1-mL sphere, while for the sphere of 5-ml error decreased from 28%, 
94% and 153% to 6%, 16% and 10% for elongations of 2, 3 and 4 cm. 
Conclusion: For displacements ≥ 2 cm, AI Oncofreeze provides 
an improvement in the SUVmax quantification but ground truth 
value is not achieved (deviations>10%). However, benefit of AI 
Oncofreeze is much more noticeable in MTV quantification, where 
errors greater than 150% in motion-degraded images improve to 
10-20% of the ground-truth value. 

OP-503
Improving cerebral blood flow measurements from 
dynamic [15O]H2O PET study using complementary frame 
reconstruction and isotope-specific resolution modelling
A. J. Gonçalves1, G. Krokos1, O. A. Jones1, Y. Xia1, I. K. Djoukhadar2, 
A. Jackson1, J. C. Matthews1, J. M. Anton-Rodriguez1, M. C. Asselin1;  
1The University of Manchester, Manchester, 
UNITED KINGDOM, 2Salford Royal NHS Foundation 
Trust, Manchester, UNITED KINGDOM.

Aim/Introduction: [15O]H2O-PET is the gold standard to measure 
cerebral blood flow(CBF) but the early short frames lead to noisy 
images. Complementary frame reconstruction(CFR) was proposed 
to overcome the low-count bias and zero-trapping from the non-
negativity constraint of independent frame reconstruction(IFR)
[1]. Another means of reducing bias is by adding resolution 
modelling(RM) during reconstruction[2], specifically by using an 
isotope-specific point spread function(PSF)[3]. We investigated 
the benefits of CFR and RM with 15O-PSF for [15O]H2O-PET. 
Materials and Methods: Fifteen controls underwent dynamic 
[15O]H2O-PET on the HRRT with arterial blood sampling. Images 
were reconstructed with IFR and CFR using OP-OSEM (6 and 12 
iterations, 16 subsets) without and with RM using 18F and 15O-PSF[3]. 
CBF was estimated using pharmacokinetic modelling of regional 
(unfiltered images) and voxel-wise (post-reconstruction 4 and 
6-mm FWHM Gaussian filter) dynamic data. White (WM) and gray 
matter (GM) were segmented from MR images and the GM-to-WM 
CBF ratio (G/W) calculated. The standard error (regional analysis) or 
standard deviation (voxel-based analysis) were used as measures 
of noise. Regions were compared with the Wilcoxon signed-rank 
test (significance level p<0.001). Results: Minimal changes in CBF 
were observed for IFR beyond 6 iterations whereas changes were 
observed up to 12 iterations with 15O-PSF and for CFR. Regional 
Analysis: Without RM, CFR increased G/W by 15.3% relative to IFR. 
For IFR, RM with 18F-PSF improved contrast(+10.3%), with a greater 
improvement(+18.1%) using 15O-PSF. With RM, CFR provided higher 
contrast than IFR. However, IFR with 15O-PSF yielded slightly higher 
contrast(+2.5%) than CFR without RM. Voxel-based Analysis: CFR 
required more smoothing (6mm) to reduce noise to a level similar 
to IFR with a 4-mm filter. Despite higher smoothing, CFR provided 
significantly higher contrast(+4.4%) than IFR without RM. Conversely, 
when using 15O-PSF, higher contrast (+3.4%) was achieved with IFR 
than CFR. Improvements in G/W arise from a decrease in WM CBF 
combined with a lesser increase in GM CBF. This led to a greater 
separation of the 95% confidence intervals between GM and WM. 
Conclusion: CFR outperformed IFR in terms of GM-to-WM CBF ratio, 
but at the cost of increased noise in parametric maps, requiring 
higher smoothing. RM with 15O-PSF improved CBF estimates, with 
larger improvements for IFR than for CFR. We are currently analysing 
the data from seven grade IV glioma patients to assess the benefits 
of these methods to detect reduced CBF. References: [1]Hong et 
al.(2014) Phys.Med.Biol.,59:5441-55.[2]Walker et al.(2011) Phys.Med.
Biol.,56:931-49.[3]Kotasidis et al.(2014) Med.Phys.,41:052503.[4]
Anton-Rodriguez et al.(2018) Phys.Med.Biol.,63:24NT01.

OP-504
Assessing the impact of scatter correction techniques on 
68Ga PET/CT Quantitative Imaging Parameters - a patient 
and phantom study
A. McCann1,2, A. Stone2, A. Dowling2, S. Cournane1,2, L. Leon 
Vintro1, J. Lucey2;  
1School of Physics, UCD, Dublin, IRELAND, 2St 
Vincent’s University Hospital, Dublin, IRELAND.

Aim/Introduction: Tail-fitted background scaling (relative scatter 
correction (RS)) with prompt gamma correction is recommended 
for 68Ga-PET/CT imaging. However, on rare occasions the scatter 
scaling mechanism can fail or result in scatter-related artefacts due 
to technical issues, problems with the attenuation map or regions 
of extremely high contrast in the FOV. In these cases, absolute 
scatter (AS) correction may be employed. The aim of this study 
was to examine the impact of scatter correction techniques on 
quantitative SUV metrics of 68Ga-PET/CT in patient and phantom 
scans. Materials and Methods: Eighteen 68Ga-DOTATOC PET/CT 
patient studies, comprising a total of 23 lesions were included in 
this study. The administered activity ranged from 107-134MBq, 
with patient weights ranging from 48-113kg. Whole-body images 
acquired on a Siemens Biograph PET/CT scanner were iteratively 
reconstructed with OSEM-3D, time of flight and both RS and AS 
correction algorithms. Using well-defined VOIs the quantitative 
SUV metrics of the liver, spleen and lesions were analysed for 
each patient reconstruction. The impact of scatter correction 
technique on recovery coefficients (RC) for varying target sizes were 
investigated using the NEMA IEC body phantom. The SUV metrics of 
each sphere were also assessed. All reconstructions were analysed 
with Siemens Syngo.Via image software. Results: In patient scans 
AS was found to underestimate the scatter with the scatter fraction 
reducing by a mean of 22%. However, in the uniform structures 
of the liver and spleen there was no associated increase in noise. 
The standard deviation (SD) of the VOIs in both organs was not 
found to be statistically different(p>0.05, 95% CI, paired t-test) for 
both scatter correction techniques. While the absolute difference 
of SUVmax , SUVmean and SUVpeak in both organs were small 
(mean increase of <1 SUVBW), the differences were found to be 
statistically significant(p<0.05, 95% CI). All SUV metrics of the lesions 
(max, mean, peak, SD, total lesion somatostatin activity, SNR and 
somatostatin-avid tumour volume) were found to be statistically 
different, however the absolute change in the metrics was again 
noted to be small (<5%). AS resulted in a mean reduction in RC 
of 3% across all spheres and all SUV metrics, with the exception 
of SD, were found to be statistically different. Conclusion: AS 
correction results in statistically significant differences in 68Ga-PET/
CT quantitative metrics compared to RS correction. It is important 
to be aware of the magnitude of these differences if AS is employed 
particularly for serial patient monitoring. 
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OP-505
Fluorescence and radioactive breast sentinel lymph node 
biopsy: an hybrid approach
E. Silvera1, F. Portugal1, M. Cabrera2, X. Camacho2, P. Cabral2, M. 
Tassano2, J. Hermida1, O. Alonso1, J. Gambini1;  
1Centro de Medicina Nuclear e Imagenología Molecular, 
UDELAR, Montevideo, URUGUAY, 2Centro de Investigaciones 
Nucleares, UDELAR, Montevideo, URUGUAY.

Aim/Introduction: Early breast cancer sentinel node biopsy 
(SLNB) procedures have become the standard of care, allowing 
patients to avoid unnecessary axillary lymph node dissection with 
associated comorbidities in those who are disease-free. Fluorescent 
and radioactive tracers have been developed to be used in SNLB 
procedures, being 99mTc nanocolloid - indocyanine green (99mTc-
NC-ICG) the more used one. By incorporating a visual component 
into these procedures it enables precise SLN removal. The aim of 
this study is to describe our experience with this hybrid tracer and 
developed a portable near-infrared (NIR) detection system for early 
breast cancer. Materials and Methods: 99mTc-NC-ICG was prepared 
as described by Brouwer et al. in 2011(1) and our developed 
portable NIR system was optimised to detect ICG (V5). Ten female 
patients with breast cancer were injected 3 mCi of 99mTc-NC-ICG 
subcutaneously in the periareolar region, in the same quadrant 
where the breast lesion was identified. Subsequently, AP and 
lateral planar scintigraphic images were acquired, as well as SPECT/
CT (Mediso AnyScan 16) images. During the surgical procedures, 
a gamma probe (Europrobe) and our portable NIR fluorescence 
detection system were used for disease localization and removal. 
Results: The 99mTc-NC-ICG hybrid tracer was easily prepared. The 
99mTc-NC-ICG allowed the preoperative identification of the SLN 
through scintigraphic images and SPECT/CT. Surgeons used this 
information to plan their surgeries. During surgeries, the gamma 
probe guides surgeons to the SLN through its acoustic signals, 
and fluorescence imaging with our latest NIR system allowed 
precise removal of the SLN(s) due to fluorescence imaging. Twenty 
three lymph nodes were removed, all of them radioactive and 
fluorescent. We did not find any complications or adverse effects 
due to the hybrid procedure, being of special value in patients with 
high body mass index. Conclusion: Breast hybrid SLNB is feasible 
and adds a visual component to the procedure that helps surgeons 
locate and remove SLNs. Our NIR system (V5) was able to detect 
fluorescent SLN(s). Its use will allow surgeons to gain confidence 
and experience in these kinds of procedures and will help to 
introduce hybrid tracers to surgeons (eg. hybrid PSMA). References: 
1-Brouwer OR, Klop WM, Buckle T, et al. Feasibility of sentinel node 
biopsy in head and neck melanoma using a hybrid radioactive and 
fluorescent tracer. Ann Surg Oncol. December 30, 2011 

OP-506
Prospective Validation of Tumor Folate Receptor Alpha 
Expression’s Correlation with Pafolacianine Fluorescence 
During Intraoperative Molecular Imaging Guided Lung 
Cancer Resections
F. Azari1, K. Zhang1, G. T. Kennedy1, A. Chang1, B. Nadeem1, I. 
Marfatia1, A. Din1, A. Galandarova2, A. Ibrahimli2, J. Kucharczuk1, S. 
Singhal1;  
1University of Pennsylvania, Philadelphia, PA, UNITED STATES OF 
AMERICA, 2Ankara Yildirim Faculty of Medicine, Ankara, TÜRKIYE.

Aim/Introduction: Pafolacianine, a folate receptor alpha targeted 
NIR tracer has demonstrated clear efficacy in intraoperative 
molecular imaging guided (IMI) lung cancer surgery.However, 

selection of patients that would benefit from pafolacianine guided 
IMI resection remains unknown.Our goal in this study was to 
prospectively evaluate if pre-operative FRα/FRβ staining can predict 
pafolacianine-based fluorescence during real-time lung cancer 
resections. Materials and Methods: This was a prospective study 
conducted between 2020 and 2022 of 26 consecutive patients 
with suspected lung cancer.A total of 130 core biopsies were 
taken from 26 patients and assessed for FRα and FRβ expression 
by immunohistochemistry(IHC).All patients underwent infusion of 
pafolacianine(excitation:760-780 nm,emission:800-820 nm)24 hours 
prior to surgery.Intraoperative fluorescence images were captured 
with the VisionSense bandpass filter enabled camera. Results: 
Of the 26 patients, 6 (23%) were found to have benign lesions 
(necrotizing granulomatous inflammation: 3, lymphoid aggregates: 
2, and abscess: 1). Anthracotic changes were noted on pathology in 
7/26 (27%) patients. The remaining 20 (77%) had malignant lesions, 
with the vast majority (15/20: 75%) being lung adenocarcinoma; 
other lesions were squamous cell carcinoma, pleomorphic 
carcinoma, adenosquamous carcinoma, adenocarcinoma in situ, 
and pleomorphic carcinoma. None of the benign tumors (0/6, 0%) 
exhibited in vivo fluorescence (mean TBR of 1.72), while 19/20 (95%) 
of the malignant tumors fluoresced (mean TBR of 3.54), with the 
single nonfluorescent tumor being squamous cell carcinoma. The 
TBR was significantly higher in the malignant tumors (p = 0.009). 
The median FRα and FRβ staining intensities were both 1.5 for 
benign tumors, while the FRα and FRβ staining intensities were 3 
and 2 for malignant tumors, respectively. Increased FRα expression 
was significantly associated with the presence of fluorescence (p = 
0.01), regardless of TBR, but there was no association between FRβ 
expression and fluorescence. Although the presence of fluorescence 
was significantly associated with increasing FRα expression, the 
magnitude of fluorescence assessed by TBR had no association with 
either FRα or FRβ expression. Conclusion: FRα expression was found 
to strongly correlate with the presence of fluorescence, although 
not with the TBR. These results suggest that performing FRα IHC on 
preoperative core biopsies could provide low-cost, clinically useful 
information for optimal patient selection. References: Gangadharan 
S, Sarkaria IN, Rice D, Murthy S, Braun J, Kucharczuk J, Predina J, Singhal 
S. Multiinstitutional Phase 2 Clinical Trial of Intraoperative Molecular 
Imaging of Lung Cancer. Ann Thorac Surg. 2021 Oct;112(4):1150-
1159. doi: 10.1016/j.athoracsur.2020.09.037. Epub 2020 Nov 19. 
PMID: 33221195.
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OP-507
Metabolic patterns on 18F-FDG PET/CT in inoperable stage 
III NSCLC undergoing chemoradiotherapy ± immune 
checkpoint inhibition with durvalumab
A. Holzgreve1, J. Taugner2, L. Käsmann2, P. Müller3, A. Tufman4, N. 
Reinmuth5, M. Li2, L. M. Unterrainer1, P. Bartenstein1, W. G. Kunz3, J. 
Ricke3, C. Belka2, C. Eze2, F. Manapov2, M. Unterrainer3;  
1Department of Nuclear Medicine, University Hospital, LMU 
Munich, Munich, GERMANY, 2Department of Radiation 
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Oncology, University Hospital, LMU Munich, Munich, 
GERMANY, 3Department of Radiology, University Hospital, LMU 
Munich, Munich, GERMANY, 4Department Internal Medicine 
V, University Hospital, LMU Munich, Munich, GERMANY, 
5Asklepios Lung Clinic, MunichGauting, Munich, GERMANY.

Aim/Introduction: In patients with unresectable stage III NSCLC, 
anti-PD-L1 immune checkpoint inhibition (ICI) using durvalumab 
after chemoradiotherapy (CRT) significantly improves clinical 
outcome. So far, however, metabolic changes of tumoral lesions 
and secondary lymphoid organs during ICI with durvalumab are 
unknown. Hence, we assessed changes on 18F-FDG PET/CT after 
durvalumab initiation in comparison to patients undergoing CRT 
alone. Materials and Methods: Forty-three patients with available 
18F-FDG PET/CT both before the initiation and after the completion 
of standard CRT for inoperable stage III NSCLC were included, 16/43 
patients received additional ICI with durvalumab (CRT-IO). Uptake 
of tumor sites and secondary lymphoid organs were assessed and 
directly compared in CRT and CRT-IO patients. Also, readers were 
blinded for the administration of durvalumab and scans were 
reviewed for findings suspicious for immunotherapy-related adverse 
events (irAE). Results: Initial uptake characteristics were comparable, 
e.g. median initial tumoral SUVmax was 12.6 in the CRT and 13.4 in 
the CRT-IO group (p = 0.452). However, after initiation of durvalumab 
treatment, diverging metabolic patterns were noted: There was a 
significantly higher reduction of tumoral uptake intensity in the CRT-
IO group compared to CRT alone, e. g. median decrease of SUVmax 
-70.0% vs. -24.8%, p = 0.009. In contrast, the spleen uptake increased 
in the CRT-IO group while it dropped in the CRT group (median 
+12.5% vs. -4.4%, p = 0.029). This was not noted regarding bone 
marrow uptake (+6.0% vs. -3.0, p = 0.353). The overall median follow 
up was 28 months. Overall survival was significantly longer in CRT-IO 
compared to CRT patients (PFS: median 19 vs. 6 months, p = 0.008; 
OS: median not reached vs. 26 months, p = 0.004) with few events 
(progression/death) noted in the CRT-IO group. Findings suggestive 
of irAE (e.g. sarcoid-like reaction) were present on PET/CT more 
often in CRT-IO (12/16 patients) compared to the CRT group (8/27 
patients), p = 0.005. Conclusion: We present the first preliminary 
data on 18F-FDG PET/CT findings in patients with unresectable stage 
III NSCLC undergoing durvalumab immune checkpoint inhibition. 
Application of durvalumab after CRT leads to diverging tumoral 
metabolic changes, but also increases splenic metabolism and 
leads to a drastically higher proportion of findings suggestive of 
irAE compared to patients without durvalumab. Due to significantly 
prolonged survival in the CRT-IO group, survival analysis will be 
substantiated in correlation to metabolic changes as soon as more 
clinical events are present. 

OP-508
EBUS-TBNA within 8 days prior to 18FDG PET/CT affects 
18FDG uptake in mediastinal and hilar lymph nodes of 
patients during staging for lung cancer
P. Sandach1, R. Seifert1, K. Darwiche2, F. Funke2, S. C. Maier3, K. 
Herrmann1, H. Hautzel1;  
1University Hospital Essen, Department of Nuclear Medicine, 
University Duisburg - Essen, Essen, GERMANY, 2University 
Hospital Essen, Department of Pulmonary Medicine, 
Section of Interventional Pneumology, West German Lung 
Center, Ruhrlandklinik, University Duisburg - Essen, Essen, 
GERMANY, 3University Hospital Essen, Department of 
Diagnostic and Interventional Radiology and Neuroradiology, 
University Duisburg - Essen, Essen, GERMANY.

Aim/Introduction: 18FDG PET/CT and EBUS-TBNA (Endobronchial 
Ultrasound-guided Transbronchial Needle Aspiration) are state-of-
the-art diagnostics in lung cancer staging. EBUS-TBNA might induce 
false positive 18FDG results in biopsied lymph nodes (LN) when 
preceding PET/CT. The impact of very short intervals between EBUS-
TBNA and PET/CT has not been investigated. This study aims to 
identify this short-term interaction by measuring the 18FDG uptake in 
biopsied malignant and non-malignant LN. Materials and Methods: 
In 64 patients who underwent both 18FDG PET/CT and EBUS-TBNA for 
lung cancer staging we retrospectively analyzed the SUVmax of 228 
biopsied LN which were subsequently diagnosed either benign or 
malignant. Three subgroups were built: (1) PET/CT performed before 
the EBUS-TBNA (n = 164 LN), (2) PET/CT 1 to 3 days after EBUS-TBNA 
(n = 34 LN) and (3) PET/CT 4 to 8 days after EBUS-TBNA (n = 30 LN). 
We compared the SUVmax of histologically proven LN metastasis 
to the benign LN within each group. Additionally, intergroup 
differences between the SUVmax of benign and malignant LN were 
tested. Results: 49/228 LN were malignant (group (1) 28/164 ; group 
(2) 11/34 ; group (3) 10/30). In group (1) the SUVmax of malignant LN 
was 10.2±11.0 and in benign ones 2.4±1.4 (p<0.01). In group (2) and 
group (3) the SUVmax of malignant LN was also significantly higher 
than in benign lymph nodes (group (2) 8.7±4.5 vs. 3.9±1.3 (p=0.05); 
group (3) 11.5±6.5 vs. 3.1±2.0 (p<0.01)). Intergroup comparisons 
(group (1) vs. group (2) & (3)) revealed a significantly higher SUVmax 
in benign LN undergoing EBUS-TBNA 1 to 8 days before PET/CT 
(p=0.01) while the SUVmax of malignant LN did not differ between 
groups (p=0.56). Regarding the benign LN group (2) demonstrated 
higher SUVmax as compared to group (3) (p=0.04). No such effects 
were observed for the malignant LN (p=0.20). Conclusion: EBUS-
TBNA performed within 1 to 8 days before FDG PET/CT induces 
a significant increase in uptake of biopsied LN pointing towards 
a biopsy-induced inflammatory reaction in those punctures LN. 
Our findings are in contrast to previous results. However, those 
authors investigated a time range of 1 - 29 days therefore very early 
inflammatory changes might have been missed1. In conclusion, in 
lung cancer staging FDG PET/CT should either precede EBUS-TBNA 
or, if EBUS-TBNA is first, a prolonged time interval to the subsequent 
PET/CT of at least > 8 days appears to be advisable. References: 1. 
Ramsahai et al., ERJ Open Res 2020; 6: 00103-2020

OP-509
Respiratory-gated FDG PET/CT versus PET/MRI with 
zero-echo time: Assessment of the capability to detect 
and differentiate lung lesions and the precision of fused 
images
J. Inukai1, M. Nogami2, F. Zeng2, M. Tachibana1, S. Sakamoto3, D. 
Takenaka3, K. Kubo2, T. Kurimoto4, T. Murakami1;  
1Kobe University Graduate School of Medicine, Kobe, JAPAN, 
2Kobe University Hospital, Kobe, JAPAN, 3Hyogo Cancer 
Center, Akashi, JAPAN, 4GE Healthcare, Hino, JAPAN.

Aim/Introduction: Zero echo-time (ZTE) magnetic resonance 
imaging (MRI) is used for lung imaging due to its very short echo 
time. The purpose of this study was to assess the capability of 
detecting lung lesions and of differentiating between benign and 
malignant lesions and to evaluate the precision of fused images 
of respiratory-gated fluorodeoxyglucose (FDG) positron emission 
tomography/computed tomography (PET/CT) and PET/MRI with ZTE 
(PET/ZTE) in oncology patients. Materials and Methods: Oncology 
patients with FDG-avid lung lesions who underwent respiratory-
gated FDG PET/CT and PET/ZTE were retrospectively evaluated. 
Age, sex, affected regions in the lung fields (upper and lower), and 
lesion diameters (< 1 cm, 1-3 cm, and ≥ 3 cm) were matched to 
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guarantee equivalent distribution of similar patients in the PET/CT 
(patients, n=395; lung fields, n=425) and PET/ZTE (patients, n=313; 
lung fields, n=425) groups using multivariate analysis. To assess the 
capability of detecting and differentiating lung lesions, PET/ZTE and 
PET/CT images were evaluated by board-certified readers using a 
5-point visual scoring system. The scores for the detecting capability 
were compared using the Mann-Whitney U test. The scores for the 
differentiation capability were compared using the receiver operating 
characteristic analysis followed by the McNemar test. The reference 
standards of the lesions were acquired from histopathological results 
and/or radiological follow-up. To assess the precision of the fused 
images, the largest FDG-avid lesions were compared on FDG PET/
ZTE (n=36) and PET/CT (n=36) images. The distances of the lesions 
between PET and ZTE (dist-PET/ZTE) and between PET and CT (dist-
PET/CT) images were calculated by measuring the distance between 
the centres of the regions of interest and compared using the Mann-
Whitney U test. Results: The scores for the detecting capability of PET/
ZTE (4.4±1.1) and of PET/CT (4.4±0.8) were not significantly different 
(p=0.103). There was no significant difference in the area under the 
curve for the differentiation capability of PET/ZTE (0.969) and PET/CT 
(0.979) (p=0.370). Dist-PET/ZTE (3.89 ± 1.90 mm) was significantly less 
than dist-PET/CT (8.50 ± 7.78 mm) (p = 0.0005) for lower lung fields. 
For the upper lung fields, no significant difference in misregistration 
was observed between dist-PET/ZTE (3.65 ± 1.96 mm) and dist-
PET/CT (4.68 ± 2.99 mm) (p=0.169). Conclusion: The detection and 
differentiation capability of lung lesions in respiratory-gated PET/
MRI with ZTE was identical to that of respiratory-gated PET/CT. Fused 
images of PET/ZTE had significantly better precision than PET/CT for 
lesions in the lower lung field.

OP-510
Imaging tumor-infiltrating CD8+ T-cells in non-small cell 
lung cancer patients upon neo-adjuvant treatment with 
durvalumab
E. Aarntzen, E. A. J. Van Genugten, B. Piet, G. Schreibelt, T. Van 
Oorschot, G. Van den Heuvel, F. Ciompi, C. Jacobs, J. De Vries, M. M. 
Van den Heuvel;  
Radboud University Nijmegen Medical 
Centre, Nijmegen, NETHERLANDS.

Aim/Introduction: Immune checkpoint inhibitors (ICI), like targeting 
programmed death receptor ligand 1 (PD-L1), have revolutionized 
anti-cancer treatments, including non-small cell lung cancer (NSCLC) 
[1, 2]. Assessment of PD-L1 expression on tumor biopsies is current 
practice, but there is a need for additional biomarkers correlating 
to the complex mechanism of action of ICI. The presence of tumor-
infiltrating CD8+ T-cells (TILs) is a robust biomarker associated with 
immune therapy success [3]. Tools to track TILs in patients during ICI 
treatment allow further development of immune-oncology drugs. 
Materials and Methods: This ongoing single-center prospective 
study (NCT03853187) includes patients with histologically proven 
T1b-3N0-1M0 NSCLC eligible for resection. Exclusion criteria are 
previous anti-cancer therapy and known immune disorders or 
suppression. Patients receive two courses neo-adjuvant durvalumab 
(750mg Q2W), after which TIL imaging is performed. Cohort 1 
underwent apheresis and magnetic-activated cells sorting to isolate 
100 x10e6 autologous CD8+ T-cells for cell labeling with 111In-oxine. 
Re-injection was followed by 4h post-injection (p.i.) planar imaging, 
70h p.i. SPECT imaging, standard-of-care surgery and 78h p.i. uSPECT 
of the resected lobe. Patients in cohort 2 (ongoing) receive 1.5mg 
89Zr-Df-crefmirlimab followed by PET/CT 24h p.i. Results: In cohort 1, 
8/10 patients underwent apheresis and TIL imaging; one procedure 
was withdrawn due to COVID-19 restrictions and one due to 

unsuccessful T-cell isolation. Yield ranged 240-714 x10e6 CD8+ T-cells, 
purity 84%-97% and cell viability 92%-100%. Labeling efficacy of 100 
x10e6 cells for re-injection ranged 42%-64% and injected activity 
22,4-36,7 MBq In-111.TIL imaging was completed by 4/5 patients in 
cohort 2, one subject discontinued neo-adjuvant treatment due to 
post-obstruction pneumonia.Tumor-to-bloodpool were determined 
to quantify specific TIL accumulation in the tumor. Our results favor 
quantification of T-cells on PET over SPECT given its higher sensitivity 
and spatial resolution. Correlation of imaging findings with density of 
CD8+ T-cells in the resected tumor is currently ongoing. Conclusion: 
We implemented two methods for tracking CD8+ T-cells in early-
stage NSCLC patients after neo-adjuvant durvalumab treatment. 
Although ex vivo cell labeling perhaps more specifically targets 
migrating TILs into the tumor, 89Zr-Df-crefmirlimab has the potential 
to also target residing cells. Quantitative correlation with presence of 
TILs in the resected tumor will help to determine the role of these 
imaging tools in the development of immune-oncology drugs. 
References: 1. Antonia, S.J., et al., N Engl J Med, 2018. 379(24): p. 2342-
2350.2. Herbst, R.S., et al., Lancet, 2016. 387(10027): p. 1540-1550.3. 
Herbst, R.S., et al., Nature, 2014. 515(7528): p. 563-7.

OP-511
Evaluation of LAT1 expression in patients with lung 
cancers and mediastinal tumors: [18F]FBPA PET study with 
immuno-histopathological comparison
T. Watabe1, N. Ose1, S. Naka2, E. Fukui1, T. Kanou1, S. Funaki1, H. 
Sasaki2, T. Kamiya1, K. Kurimoto1, E. Shimosegawa1, H. Kato1, R. 
Ohgaki1, Y. Kanai1, Y. Shintani1;  
1Osaka University, Suita, JAPAN, 2Osaka 
University Hospital, Suita, JAPAN.

Aim/Introduction: 18F-fluoro-borono-phenylalanine, [18F]FBPA, can 
be used as a selective PET probe for L-type amino acid transporter-1 
(LAT1). LAT1 is a tumor specific transporter which is expressed in 
various tumor types with minimal expression in normal organs. In 
this study, we evaluated LAT1 expression in preoperative patients 
with lung cancers or mediastinal tumors by means of FBPA-PET and 
immunofluorescence staining of LAT1. Materials and Methods: 
Study population consisted of patients who were suspected of 
malignant tumors in the lung or mediastinal regions (n=55: 15-83 
years old). PET/CT scanning was performed 1hr after injection of 
[18F]FBPA solutions (232 ± 32 MBq). Most of the patients underwent 
surgery within 1 weeks after FBPA-PET and histopathological 
diagnosis was obtained. Immunofluorescence staining was 
performed for the resected tumor sections using LAT1 antibody. 
LAT1 staining were graded by scoring evaluation: high expression 
(3 points), moderate expression (2 points), mild expression (1 point), 
no significant expression (0 point) and compared with the uptake 
on FBPA-PET. Uptakes on FBPA-PET were also compared with those 
on FDG-PET for available cases. Results: FBPA-PET showed variable 
uptake in the primary lung cancer and lung metastasis. Although 
relatively low uptakes were observed in adenocarcinoma (n=13, 
SUVmax=2.44 ± 0.91: range 1.17 - 4.51), some tumors showed high 
uptake in squamous cell carcinoma, large cell carcinoma and lung 
metastasis (n=10, SUVmax=4.02 ± 2.57: range 1.26 - 7.90). In the 
benign lesions and inflammatory lesions, FBPA-PET showed only 
faint uptakes (n=13, SUVmax=1.69 ± 0.51: range 0.79-2.42) even 
when FDG-PET showed high uptakes in the lesions (SUVmax=5.31 ± 
1.60). These uptakes on FBPA-PET in benign lesions were significantly 
lower than those in lung malignancies (p<0.01 by unpaired t-test). 
In the histopathological evaluation, there was a positive correlation 



Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751  S168

between the SUVmax of FBPA-PET and the expression score of LAT1 
by the immunofluorescence staining (Spearman’s rank correlation 
coefficient=0.521, p<0.001). Conclusion: This study showed FBPA-
PET can be used to estimate the expression of LAT1 in lung cancers 
and mediastinal tumors. Although variable uptakes were observed 
on FBPA-PET, benign lesions and inflammatory lesions showed 
significantly lower uptake compared to those in malignant lesions. 
FBPA-PET can be used for the characterization of the tumors, 
especially for inconclusive cases of FDG-PET. References: Watabe 
T, Ikeda H, Nagamori S, et al. 18F-FBPA as a tumor-specific probe of 
L-type amino acid transporter 1 (LAT1): a comparison study with 
18F-FDG and 11C-Methionine PET. Eur J Nucl Med Mol Imaging. 2017 
Feb;44(2):321-331.

OP-512
Machine learning using combined [18F]FDG-PET and 
contrast enhanced CT radiomics for histopathological and 
immunological characterization of non-small cell lung 
cancer lesions
W. Grootjans, D. D. D. Rietbergen, L. M. Kurucz, F. H. P. van Velden;  
Leiden University Medical Center, Leiden, NETHERLANDS.

Aim/Introduction: Histopathological and immunological 
characterization of non-small cell lung cancer (NSCLC) is important 
for personalizing clinical management. In this study, the value of 
radiomic features derived from [18F]FDG-PET and contrast enhanced 
(CE)CT images for lesion characterization in NSCLC patients was 
investigated. Materials and Methods: A total of 131 patients with 
stage I-II NSCLC underwent [18F]FDG-PET/CT and CECT imaging 
and surgical resection in a multicenter setting. Lesions were 
segmented on PET and CECT images. Radiomic features were 
extracted (PyRadiomics 3.8) using a fixed bin width and feature 
harmonization was performed using the ‘combating batch effects 
when combining batches’ (COMBAT) method. A least absolute 
shrinkage and selection operator (LASSO) for classification was 
used to perform feature selection and model the relation between 
radiomic features and histopathological and immunological 
characteristics, including histological type (adenocarcinoma, 
squamous cell carcinoma), IASLC grade (low, intermediate, high), 
growth pattern (acinar, lepidic, micropapillary, papillary, solid, 
keratinizing), presence of stroma, granulocyte infiltration, and 
tumor invading lymphocytes (TILS), TTF-1 and PDL-1 expression. 
Data were split in train, validation, and test set and hyperparameter 
tuning of the regularization parameter was performed using 
a grid search function (10-fold cross validation) (Python 3.8). 
Radiomic features were scaled by centering them around their 
mean using the standard scaler function. Performance of each 
model was evaluated by calculating the accuracy of prediction 
using a test set. Results: After omitting missing data, between 76 
and 105 patients were eligible for analysis. Results showed that a 
combination of PET and CECT radiomic features were predictive 
for TTF-1 expression and tumor type and grade, with an accuracy 
of 0.71, 0,69 and 0.88, respectively. For these histopathological 
characteristics, PET (sphericity, size zone non-uniformity, small area 
low gray level emphasis) and CT (90th percentile, skewness) were 
selected across different models, as indicated by their non-zero 
value of model coefficients. However, there was a moderate to low 
accuracy for predicting PDL-1 expression, TILS, presence of stroma, 
and granulocyte infiltration, having an accuracy of only 0.50, 0.61, 
0.38, 0.38, and 0.29, respectively. Conclusion: Exploratory analysis 
showed that PET and CT radiomic features have potential to 
predict specific histopathological characteristics of NSCLC lesions, 

in particular tumor type, grade and TTF-1 expression. Inclusion of 
more patients and relevant clinical data is warranted to further 
explore the relation between PET and CECT radiomics and other 
histopathological and immunological characteristics in NSCLC. 

OP-513
Improving TNM staging predictive value with PET/CT 
imaging features and deep learning model in non-small 
cell lung cancer
E. Giovannini1, F. Tutino1, G. Giovacchini1, L. Florimonte2, M. 
Castellani2, A. Ciarmiello1;  
1ASL5, La Spezia, ITALY, 2Ca’ Granda Ospedale 
Maggiore Policlinico, Milan, ITALY.

Aim/Introduction: The study was aimed to develop a deep learning 
model for predicting overall survival (OS) in lung cancer based on 
radiomic features, standard uptake value (SUV) and TNM staging 
system. Materials and Methods: In this study patient’s outcome 
prediction was performed using machine learning and a mixed 
model data integrating clinical variables and PET/CT imaging features 
of 320 NSCLC patients. A total of 48 potential predictors including 43 
textural features, SUVmax, metabolic tumor volume (MTV) and TNM 
stage were used. Least absolute shrinkage and selection operator 
(LASSO) regression was used to select features with highest 
predictive value. Selected variables were given as input to a feed-
forward neural multi-layer network (FNN). Area under the curve 
(AUC) was used to assess diagnostic performance. Results: Eighteen 
variables including 13 textural features, SUVmax, MTV and TNM 
stage showed highest predictive value at LASSO regression analysis. 
The AUC for outcome prediction with mixed model was 84% with 
79%, 71% and 71% for accuracy, precision and F1 score respectively. 
AUC, accuracy, precision, and the F1 score obtained from TNM-only 
outcome prediction were 75%, 70%, 60% and 59% respectively. 
The Hanley test showed a significant difference between the AUCs 
obtained with the mixed model and the TNM alone outcome 
prediction (P =0.02). OS based on mixed model prediction 
showed no significant differences as compared to that observed 
(OS: HR=0.93, P=0.506). OS based on TNM prediction showed a 
significant difference as compared to that observed (OS: HR=0.77, 
P=0.009) Conclusion: These findings suggest that textural and PET 
imaging features are significant predictors of OS in lung cancer. The 
association with tumor T, N and M stage outperforms TNM-alone 
and may serve as additional tool for patient management and 
stratification. 

OP-514
Heterogeneity of Glycolytic Phenotype Determined by 
18F-FDG PET/CT Using Coefficient of Variation in Patients 
with Advanced NSCLC
S. Pellegrino1, R. Fonti1, C. Vallone1, R. Lepre1, R. Morra2, E. 
Matano2, S. De Placido2, S. Del Vecchio1;  
1Department of Advanced Biomedical Sciences, University 
Federico II, Naples, ITALY, 2Department of Clinical Medicine 
and Surgery, University Federico II, Naples, ITALY.

Aim/Introduction: Texture analysis is an emerging tool for 
assessing intratumoral heterogeneity allowing the extraction 
of texture features from different imaging modalities, including 
18F-FDG PET/CT. The aim of our study was to test the ability of a 
first order parameter such as coefficient of variation (CoV) in the 
evaluation and quantification of the heterogeneity of glycolytic 
phenotype in primary and metastatic lesions of non-small cell lung 
cancer (NSCLC) patients with advanced stages and to test its ability 
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to predict overall survival (OS) in the same patients. Materials 
and Methods: Eighty-four patients (59 men, 25 women) with 
advanced NSCLC who had undergone whole-body 18F-FDG PET/
CT scan before any therapy were included in the study. Imaging 
parameters including SUVmax, SUVmean, CoV (SD divided by 
SUVmean), total MTV (MTVTOT) and whole-body TLG (TLGWB) 
were determined. Student’s t-test was used to compare means of 
unpaired data. Univariate and multivariate analyses of clinical and 
imaging variables were performed using Cox proportional hazards 
regression. Survival analysis was performed using Kaplan-Meier 
method and log-rank tests. Results: A total of 194 lesions were 
analyzed including 84 primary lung tumors, 48 regional lymph 
nodes, 17 non-regional lymph nodes, 9 liver metastases, 23 bone 
lesions and 13 metastases in other sites. Average CoV values of 
primary lesions, regional lymph nodes, non-regional lymph nodes, 
liver metastases, bone lesions and other distant metastases were 
0.36±0.13, 0.36±0.14, 0.42±0.18, 0.30±0.14, 0.37±0.17, 0.34±0.13, 
respectively. No statistically significant differences were found 
between CoV values of primary tumors, regional lymph nodes, 
non-regional lymph nodes, liver lesions, bone metastases and other 
distant lesions. Survival analysis was performed including age, 
gender, histology, stage, MTVTOT, TLGWB and imaging parameters 
derived from 84 primary lung tumors. At univariate analysis OS 
was predicted by CoV (p=0.0184), MTVTOT (p=0.0050), TLGWB 
(p=0.0108) and stage (p=0.0041). At multivariate analysis age, 
CoV, MTVTOT and stage were retained in the model (χ2=24.4730, 
p=0.0001). By Kaplan-Meier method and log-rank test, patients with 
CoV>0.38 had significantly better OS as compared to patients with 
CoV≤0.38 (χ2=6.0005, p=0.0143). Moreover, OS was significantly 
better in patients with MTVTOT≤89.5 ml than that of patients with 
MTVTOT>89.5 ml (χ2=7.4546, p=0.0063). Finally, we combined CoV 
and MTVTOT in all possible arrangements for Kaplan-Meier analysis. 
Patients with COV≤0.38 and MTVTOT>89.5 ml had the worst OS 
whereas patients with CoV>0.38 and MTVTOT≤89.5 ml showed the 
best OS. Conclusion: PET-based imaging parameter CoV can predict 
clinical outcome in NSCLC patients, thus reflecting heterogeneity of 
glycolytic phenotype. 

OP-515
Novel deep learning-based noise reduction for zero echo 
time MRI on PET/MRI: Utility of half-minute lung imaging 
for oncology patients
M. Nogami1, M. Tachibana2, J. Inukai2, F. Zeng2, T. Kurimoto3, K. 
Kubo1, T. Murakami1,2;  
1Kobe University Hospital, Kobe, JAPAN, 2Kobe 
University Graduate School of Medicine, Kobe, 
JAPAN, 3GE Healthcare, Hino, Tokyo, JAPAN.

Aim/Introduction: A major drawback of positron emission 
tomography/ magnetic resonance imaging (PET/MRI) is the difficulty 
in performing lung MRI in comparison with PET/CT, resulting in a 
need for a time-consuming dedicated MR sequence for the lung. 
Zero echo-time (ZTE) is a suitable proton-density MRI technique 
for lungs but requires a relatively long scanning time of over five 
minutes. The purpose of this study was to assess the utility of deep 
learning-based noise reduction for rapid ZTE scanning (30 seconds) 
with fluorodeoxyglucose (FDG) PET/MRI to assess lung lesions in 
oncology patients. Materials and Methods: Twenty consecutive 
patients with suspected lung lesions underwent chest FDG PET/MRI 
with ZTE. Short scan ZTE in 30 seconds (ZTE30sec) and conventional 
ZTE in 5 minutes (ZTE5min) were simultaneously acquired with PET 

and fused with the reconstructed PET image for analysis. ZTE30sec 
was reconstructed using the conventional method and a deep-
learning algorithm (ZTE30secDL). To evaluate the agreement in 
lesion size between ZTE and CT, the long axes of the lesions were 
measured on corresponding ZTE and CT scans. To assess the image 
quality for normal structure, lesion detectability, and capability for 
differentiation between benign and malignant, normal structures 
and lesions were evaluated using a five-point visual score scale. The 
agreement in lesion size between ZTE and CT was evaluated by the 
Bland-Altman plot. The scores for image quality, lesion detectability, 
and differentiation were compared using Wilcoxon’s signed rank 
test. The reference standards for the assessed tests were separately 
acquired through dedicated chest CT (n=20), follow-up radiological 
examinations (n=20), and histopathology of the lesions (n=12). 
Results: The mean difference in lesion size between ZTE30secDL 
and CT (-11.9%) was less than that between ZTE30sec and CT 
(-15.3%). The scores for image quality of the normal structure for 
ZTE30secDL (3.4±0.6) were significantly higher than for ZTE30sec 
(1.9±0.7) (p<0.001) but significantly lower than for ZTE5min (4.0±1.0) 
(p=0.0021). The scores for lesion detectability for ZTE30secDL (3.2±1.7) 
were significantly higher than for ZTE30sec (2.9±1.6) (p=0.0298) 
but showed no significant difference with the scores for ZTE5min 
(3.3±1.5) (p=0.2674). There was no significant difference in the scores 
for differentiation of the lesions between ZTE30sec, ZTE30secDL, and 
ZTE5min (p>0.05). Conclusion: Deep learning-based noise reduction 
for ZTE yields lung imaging within half a minute on PET/MRI. Its 
capability for lesion detection and differentiation is higher than that 
of a half-minute ZTE scan without noise reduction and equivalent to 
that of a conventional 5-minute ZTE scan.
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OP-516
AI-Based Monitoring of Idiopathic Inflammatory 
Myopathy by FDG PET/CT
J. Simonsen1,2, S. Hvidsten1, L. Edenbrandt3, O. Gerke1,2, L. P. 
Diederichsen4,1;  
1Odense University Hospital, Odense, DENMARK, 
2University of Southern Denmark, Odense, DENMARK, 
3Sahlgrenska University Hospital, Gothenburg, SWEDEN, 
4Rigshospitalet, Copenhagen, DENMARK.

Aim/Introduction: Idiopathic inflammatory myopathy (IIM) is 
characterized by inflammation in muscles of the core and proximal 
parts of the extremities, causing muscle weakness and atrophy. 
As part of the diagnostic work-up, IIM patients may undergo FDG 
PET/CT demonstrating muscular inflammation. The value of FDG 
in monitoring disease activity is more sparsely described, and CT 
muscle findings are seldom reported. Materials and Methods: 
Nine IIM patients underwent non-contrast-enhanced FDG PET/
CT at the time of diagnosis and four months after initialized 
immunosuppressive therapy. Scans from the skull base to the 
thighs were evaluated quantitatively using the RECOMIA platform 
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(www.recomia.org). A convolutional neural network segmented 
the skeletal muscles in CT. The muscle volume and the standardized 
FDG uptake values in the corresponding PET were quantified. 
Paired differences over time were analyzed by 95% confidence 
intervals (CI) and exploratory paired t-tests. Results: At baseline, the 
muscle volume (min-max) was 10,056 (5,671-14,898) ml, SUVmean 
was 0.95 (0.63-1.23) g/ml, and the product SUVmean · volume was 
9,425 (5,444-13,687) g. During four months, the muscle volume 
decreased in all patients except one, who had a stable volume, and 
SUVmean fell in all except two, who had increases of 0.04-0.05 g/
ml. On average, the muscle volume fell by 1,147 ml, 95% CI for the 
mean difference was 259;2,036 (p=0.02). SUVmean fell by 0.15 g/
ml, 95% CI: 0.05;0.26 (p=0.01). The product fell by 2,400 g, 95% CI: 
852;3,949 (p=0.007). The density within the volumes of interest 
varied from 14-40 HU at baseline, and after four months, it was 
slightly higher in five of the patients, lower in three, and unchanged 
in one. Conclusion: In a small pilot series we found a clear tendency 
for the muscle volume and the FDG SUV to decrease during the 
first four months after initializing of IIM therapy. Automated 
segmentation and quantification were feasible, yielding one single 
value of muscle volume resp. SUVmean per patient, allowing for 
comparisons between patients and over time. FDG PET/CT was 
of value in monitoring IIM, as the inflammatory activity measured 
by SUV was demonstrated to decrease by the immunosuppressive 
therapy. Muscle atrophy was not brought to a standstill judged 
by CT demonstrating a reduced muscle volume with no changes 
in density after four months. These findings point to FDG PET/CT 
as a promising tool in IIM and emphasize the importance of duly 
exercise and physical therapy in IIM. 

OP-517
The presence of extrathoracic disease emerging from 
18F-FDG PET/CT increases the risk of fatigue in sarcoidosis 
patients.
A. Georgakopoulos1, E. Manali2, A. Papaioannou2, M. Metaxas3, L. 
Kolilekas4, H. Gialafos5, S. Papiris2, S. Chatziioannou1,3;  
12nd Department of Radiology, General University Hospital 
“Attikon”, Medical School, National and Kapodistrian University, 
Athens, GREECE, 22nd Pulmonary Medicine Department, 
General University Hospital “Attikon”, Medical School, National 
and Kapodistrian University, Athens, GREECE, 3Foundation 
for Biomedical Research of the Academy of Athens, Athens, 
GREECE, 47th Pulmonary Department, Athens Chest Hospital 
“Sotiria”, Athens, GREECE, 5Aiginitio Hospital, Medical School, 
National and Kapodistrian University, Athens, GREECE.

Aim/Introduction: Fatigue has been reported in more than half of 
sarcoidosis patients, causing impaired quality of life while its etiology 
remains unclear. 18F-FDG PET/CT defines disease extent by activity 
more precisely, than other imaging modalities contributing to a 
better understanding of sarcoidosis behavior. The aim of the study 
is to evaluate differences in reported fatigue in sarcoidosis patients 
with thoracic versus both thoracic and extrathoracic disease, as 
detected via 18F-FDG PET/CT. Materials and Methods: 18F-FDG 
PET/CT was performed prospectively in patients with biopsy 
proven sarcoidosis, in a tertiary referral center. PET/CT images of the 
brain and of whole body, from the base of the skull to the feet, were 
obtained. Findings were described as positive if 18F-FDG uptake 
higher than the background was seen in areas where physiologic 
uptake was expected. The FACIT-Fatigue scale questionnaire which 
is a short, 13-item, tool was administered for self-completion to 
all patients before PET/CT procedure. The level of fatigue was 

measured on a four point Likert scale (4 = not at all fatigued to 0 
= very much fatigued). The total score ranged between 0-52; the 
higher the score, the lower the level of fatigue. For comparing two 
independent samples with normal distribution, t-test was used and 
all p-values <0.05 were considered statistically significant. Results: 
Study initially included 130 sarcoidosis Caucasian patients but 14 of 
them were excluded due to negative PET/CT for metabolic active 
disease. For the rest 116 patients, the median age was 50 years, 
50.9% were females, 56% were newly diagnosed and/or treatment 
naïve and the rest 44% were ever treated. Fifty two patients (44.9%) 
demonstrated only active thoracic disease. Active extrathoracic 
disease was identified in 64 patients (55.1%), with simultaneous 
presence of thoracic disease in almost all of them (98%). The mean 
score (±SD) of FACIT-Fatigue scale was 34.78±13.23. There was no 
statistically significant difference between naïve and ever treated 
patients (35.63±13.53 versus 33.70±12.87 respectively, p=0.43). 
Patients with only thoracic have statistically significant higher 
scores than patients with extrathoracic disease (37.95±10.77 
versus 32.21±14.51 respectively, p=0.01). Conclusion: Extrathoracic 
disease as identified via 18F-FDG PET/CT increases the risk of fatigue 
in patients with sarcoidosis. References: 1. Drent M, Lower EE, De 
Vries J. Sarcoidosis-associated fatigue. Eur Respir J. 2012;40 (1):255-
63. 2. Papiris SA, Georgakopoulos A, Papaioannou Al, et al. Emerging 
phenotypes of sarcoidosis based on 18F-FDG PET/CT: a hierarchical 
cluster analysis. Expert Rev Respir Med. 2020;14 (2):229-238.

OP-518
99mTc labelled glucosamine in the identification of active 
disease in patients with rheumatoid arthritis
O. Evbuomwan1, J. Horn-Lodewyk2, B. Van Rensburg1, C. Driver3, G. 
Engelbrecht1, M. Labuschagne1;  
1University Of The Free State, Bloemfontein, Free State, SOUTH 
AFRICA, 2Central University of Technology, Bloemfontein, Free 
State, SOUTH AFRICA, 3NECSA, Pretoria, Gauteng, SOUTH AFRICA.

Aim/Introduction: Rheumatoid arthritis is a chronic inflammatory 
disease, which, if not treated properly, leads to irreversible joint 
damage, deformities, disability, and premature mortality. Prompt 
diagnosis and early treatment offers very good prognosis in 
patients with rheumatoid arthritis. There are several investigations 
and methods that could be used to assess disease activity in 
patients with this condition. These include a combination of clinical 
assessment with laboratory investigation, X-ray, ultrasound imaging 
and MRI. However, all these methods have their shortcomings. We 
therefore have decided to evaluate the utility of. The hypothesis is 
that this radiotracer could be a cost-effective, highly sensitive tool 
in the assessment of patients with rheumatoid arthritis. Materials 
and Methods: This was a prospective study, in which 8 patients with 
proven rheumatoid arthritis and active disease where recruited. 
Each participant was injected with 20-25mCi of 99mTc labelled 
glucosamine. Flow, blood pool and SPECT/CT imaging of the 
most symptomatic joints was performed, in addition to a delayed 
whole body imaging, 2 hours after radiotracer injection. Joints 
were qualitatively assessed for abnormal increased uptake of the 
radiotracer. Results: Eight participants with diagnosed rheumatoid 
arthritis according to the ACR/EULAR classification criteria and 
active disease were recruited into the study. Clinically, 6 participants 
had the knees as their most symptomatic joint, while 2 participants 
had the wrists as their most symptomatic joint. All 8 participants 
had abnormal increased uptake of tracer, more intense in the 
most clinically affected joints. SPECT/CT imaging localized tracer 
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uptake specifically to the synovial space. Conclusion: 99mTc labelled 
glucosamine was able to clearly detect active disease (synovitis) in 
all the known symptomatic joints of our patient population. One 
of its greatest advantages over other imaging modalities is that it is 
able to image the whole body and therefore assess all joints in just 
one study over a short period of time, with lesser radiation dose as 
compared to a whole body ultrasound and MRI or CT respectively. 

OP-519
Imaging Characteristics and Diagnostic Accuracy of FDG-
PET/CT, Contrast Enhanced CT and Combined Imaging 
in Patients with Suspected Mycotic or Inflammatory 
Abdominal Aortic Aneurysms
L. Husmann1, M. W. Huellner1, H. Gruenig1, M. Messerli1, Z. Rancic2, 
B. Hasse3;  
1University Hospital Zurich, Department of Nuclear 
Medicine, Zurich, SWITZERLAND, 2University Hospital Zurich, 
Department of Vascular Surgery, Zurich, SWITZERLAND, 
3University Hospital Zurich, Division of Infectious Diseases 
and Hospital Epidemiology, Zurich, SWITZERLAND.

Aim/Introduction: To evaluate the diagnostic accuracy and 
specific imaging characteristics of positron emission tomography/
computed tomography with 18F-fluorodeoxyglucose (PET/
CT), contrast enhanced CT (CE-CT), and a combined imaging 
approach (CE-PET/CT) in patients with infectious/mycotic (MAA), 
inflammatory (IAA), and non-infected, non-inflammatory abdominal 
aortic aneurysm (AAA). Materials and Methods: All imaging data 
sets of 29 consecutive patients with clinically suspected MAA 
or IAA were anonymised with different, reshuffled identification 
numbers and retrospectively and independently analysed by two 
experienced readers, blinded to all clinical patient data. Readers 
determined the presence or absence and MAA, IAA and AAA and 
of predefined imaging characteristics (e.g. fluid collection), and 
measured metabolic activity and wall thickness of all aneurysms. A 
multidisciplinary team of specialists served as standard of reference 
and re-evaluated every clinical case, considering all clinical, 
laboratory, microbiological, histopathological and imaging results, 
including all follow-up examinations. Results: Diagnostic accuracy 
was higher in PET/CT as compared to CE-CT in differentiating AAA 
from MAA and IAA: area under the receiver operating characteristic 
curve (AUC-ROC) 0.81 (95% confidence intervals0.69-0.92) and 
0.63 (0.52-0.74) (P=0.027). Specific imaging characteristics were 
significantly associated with different types of aneurysms (P<0.05), 
i.e. very high metabolic activity and dorsal sparing of metabolic 
activity in PET/CT and wall thickening in CE-CT were indicative for 
IAA; fat stranding and fluid collections in CE-CT were associated with 
MAA; while low metabolic acitivity and absence of wall thickening 
in PET/CT, and less fat stranding and absence of wall thickening in 
CE-CT were indicative for non-infected, non-inflammatory AAA. 
Conclusion: Specific imaging characteristics of PET/CT and CE-
CT may be helpful in differentiating between MAA, IAA, and non-
infected, non-inflammatory AAA. 

OP-520
18F FDG labelled autologous leukocyte PET/CT scan in 
infective and inflammatory conditions- a single-centre 
review
Y. Mathur, S. Kumar, A. Bhattacharya, P. Aggarwal, R. Kumar, H. 
Singh, B. R. Mittal;  
PGIMER, Chandigarh, INDIA.

Aim/Introduction: In the current era of various specific and 
non-specific radiotracers for non-invasive infection imaging, 
differentiating the active infectious pathology from inflammation 
remains a concern. Since FDG PET scan has high sensitivity and 
lesser specificity for infection, 18F FDG labeled autologous leukocyte 
PET/CT scan (WBC scan) offers a combination of the specificity 
of labeled leukocytes and the high spatial resolution of PET/CT 
with the 18F FDG. The literature remains limited for assessing the 
diagnostic utility of the WBC scan. We aimed to retrospectively study 
its performance in various infective and inflammatory diseases. 
Materials and Methods: The study retrospectively reviewed the 
patients who underwent WBC scans from 2018 to 2022, for various 
infective and inflammatory conditions. The demographic, clinical, 
biochemical, histopathological, radiological, and Crohn’s disease 
activity index (CDAI) data were evaluated to study the diagnostic 
efficiency of the scan. Histopathology along with CDAI (in Crohn’s 
disease) was considered a gold standard and, in its absence, an 
overall clinical, biochemical and radiological assessment was 
used to assess concordance with WBC scan. Results: Sixty-one 
patients (42 male) of age 45±17 years, with suspected osteomyelitis 
(n=12) which includes skull base osteomyelitis (n=2), prosthesis 
infection (n=7), Charcot’s neuroarthropathy (n=5), pacemaker 
infection (n=2), post Bentall procedure (n=1), PUO (n=1), infective 
glomerulonephritis (n=1), and active Crohn’s disease (n=32). TLC, 
ESR, CRP and CDAI values varied from 3200 to 16200/mm3 (7240 
±2582), 13-91mm/hr (37.8 ± 21.9), 0.1-111.3 mg/L (16.9 ± 24.1) and 
27-529 (237.4 ± 131.9), respectively. Of 61 patients’ a significant 
lesion to background SUVmax ratio (ranging from 1.2 to 57.5) was 
seen in 39 patients. Spearman correlation coefficient was extracted 
to relate the lesion to background SUVmax ratio with ESR (rho=0.) 
and CRP (rho=0.39). WBC scan showed a sensitivity and specificity of 
92.3% and 90%, respectively, in 23 patients with histopathological 
confirmation. In the rest of the patients, WBC shows concordance 
in 29 patients with an overall clinical diagnosis based on the clinical, 
biochemical, and radiological picture. Conclusion: 18F FDG labeled 
autologous leukocyte PET/CT scan is a reliable method to diagnose 
a variety of infective and active inflammatory conditions with 
regional granulocytosis and histopathological confirmation being 
an invasive procedure in most cases, WBC scan can be a helpful tool. 

OP-521
[18F]FDG PET/CT role in FUO: an Italian multicentric study
D. Albano1, F. Dondi2, C. Ferrari3, G. Santo3, M. Bauckneht4, 
R. Laffranchi4, A. Coccarelli5, S. Capitanio6, A. Franchini6, R. 
Laudicella7, G. Giacoppo8, R. Piva9, V. Liberini10, S. Peano10, M. 
Balma10, P. Ferro11, I. Gotuzzo12, A. Muni9, C. Rossetti6, S. Morbelli4, G. 
Rubini3, A. Papaleo10, D. Deandreis5, S. Baldari8, F. Bertagna1;  
1University of Brescia and Spedali Civili of Brescia, Brescia, ITALY, 
2ASST Spedali Civili di Brescia, Brescia, ITALY, 3Section of Nuclear 
Medicine, Interdisciplinary Department of Medicine, University of 
Bari Aldo Moro, Bari, ITALY, 4University of Genova, IRCCS Ospedale 
Policlinico San Martino, Genoa, ITALY, 5Department of Medical 
Sciences, AOU Città della Salute e della Scienza, University of Turin, 
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Turin, ITALY, 6ASST Grande Ospedale Metropolitano Niguarda, 
Milan, ITALY, 7Unit of Nuclear Medicine, Department of Biomedical 
and Dental Sciences and Morpho-Functional Imaging, University 
of Messina, Messina, ITALY, 8Department of Biomedical and 
Dental Sciences and Morpho-Functional Imaging, University 
of Messina, Messina, ITALY, 9Azienda Ospedaliera S.S. Antonio 
e Biagio e Cesare Arrigo Hospital, Alessandria, ITALY, 10Nuclear 
Medicine Department, S. Croce E Carle Hospital, Cuneo, ITALY, 
11IRCCS San Raffaele Scientific Institute, Milan, ITALY, 12School of 
Medicine and Surgery, University of Milano Bicocca, Monza, ITALY.

Aim/Introduction: Fever of unknown origin (FUO) is a diagnostic 
challenge due to the several possible causes and difficulties to 
reach the final diagnosis. The impact of [18F]FDG PET/CT in this field 
is still unlear. The aim of this multicentric retrospective study was 
to investigate the diagnostic impact of [18F]FDG PET/CT in patients 
affected by FUO and identify potential predictors of positive PET/CT. 
Materials and Methods: A total of 554 patients (350 men; median 
age 60 years) with FUO who underwent [18F]FDG PET/CT at 9 
hospitals were retrospectively recruited from 2014 to 2021. The final 
diagnosis was established based on the laboratory, histopathologic, 
imaging findings, and clinical follow-up for at least 6 months. Final 
diagnosis was classified into four categories: infectious diseases, 
inflammatory diseases, malignancies/pre-malignancies and 
unknown causes. All PET were revised by local expert physicians 
and were considered true positive in case of abnormal FDG uptake 
that contributed to diagnose the cause of FUO; true negative in 
case of a normal FDG uptake without a definitive diagnosis after 
investigation or follow-up; false positive in case of abnormal FDG 
uptake that did not help to make the diagnosis; false negative in case 
of normal FDG uptake with a subsequent cause of FUO detected 
by other ways. The Mann-Whitney U test and chi-square test were 
used to compare continuous and categorical variables. Results: The 
final diagnosis included infectious diseases in 222 patients (40%), 
non-infectious inflammatory diseases 138 (25%) and malignancies 
in 55 patients (10%). FUO remained without a diagnosis in 139 cases 
(25%). [18F]FDG PET/CT resulted positive in 327 (59%) patients and 
negative in the remaining 227 (41%). Sensitivity, specificity, PPV, 
NPV and accuracy of [18F]FDG PET/CT were 77% (95%CI 72-81), 
72% (95%CI 65-78), 83% (95%CI 79-85), 65% (95%CI 60-69) and 
75% (95%CI 72-79). Predictive markers of a true positive [18F]FDG 
PET/CT were high level of C-reactive protein (CRP) (p=0.01), high 
erythrocyte sedimentation rate (ESR) (p=0.04), high neutrophil to 
lymphocyte ratio (NLR) (p=0.03), the presence of fever at time of PET 
(p=0.04), antibiotic suspension at time of PET (p=0.003) and long 
duration of antibiotic therapy before PET (p=0.034). Conclusion: 
[18F]FDG PET/CT is a helpful non-invasive tool in the assessment 
of FUO able to contribute to the final diagnosis in more than 50% 
of the cases. The detection rate of [18F]FDG PET/CT is significantly 
associated with high CRP, ESR, NLR, fever at the time of the scan and 
antibiotic duration and suspension.

OP-522
CXCR4 directed Plaque imaging using68Ga-Pentixafor: A 
retrospective comparative study with18F-FDG in multiple 
myeloma patients
A. Watts, P. Yadav, H. Kaur, R. Vijayvergiya, B. Singh;  
Post graduate institute of medical education 
& Research, Chandigarh, INDIA.

Aim/Introduction: Atherosclerosis is a chronic systematic disease 
characterized by gradual formation of focal arterial wall lesions 
that remains silent for decades. Hence, non-invasive plaque 

imaging may improve diagnosis & treatment and help in better 
monitoring of the effectiveness of therapeutic interventions. 
Most commonly used plaque imaging modalities are doppler, 
CT angiography, MRI and PET based molecular imaging using 
radiotracers such as 18F-FDG, 18F-sodium fluoride. The chemokine 
receptor CXCR4, up-regulated on macrophages play a critical role 
in plaque development & recently a highly specific CXCR4 targeting 
PET-radiotracer (68Ga-Pentixafor) has shown great clinical utility in 
oncological as well as non-oncological conditions. Hence 68Ga-
Pentixafor PET/CT imaging may have the potential to track plaque 
and its progression. In the current study, we did a head-to-head 
semiquantitative comparison of 68Ga-Pentixafor and 18F-FDG for 
imaging plaque in major arteries. Materials and Methods: Fifteen 
(5M; 10F; median age = 55.6 years) patients of multiple myeloma 
who underwent 18F-FDG-PET/CECT and 68Ga-Pentixafor PET/CT as 
part of their diagnostic workup were retrospectively analysed for 
presence of atherosclerotic plaque. Tracer accumulation in the 
vessel wall of major arteries was analyzed qualitatively and semi 
quantitatively by computing SUV values for both 68Ga-Pentixafor 
and 18F-FDG-PET/CT. The target to background ratios (TBR) were 
computed taking liver as background. Results: Atherosclerotic 
plaques were found in 13/15 patients in large vessels of the patient 
on CECT studies done along with PET. A total of 56 plaque were 
seen in these patients with maximum (27) in the descending 
aorta. The mean SUVmax values of the plaques were found to be 
significantly higher (p=0.001) on 68Ga-Pentixafor PET (3.97± 1.37) 
than that of 18F-FDG PET (2.94±0.87). The TBR was also found to be 
significantly higher(p<0.001) on 68Ga-Pentixafor PET/CT (1.35 ±0.41) 
as compared to 18F-FDG PET (0.90±0.29). Conclusion: CXCR4-
directed imaging using 68Ga-pentixafor PET/CT showed higher 
SUVmax values as compared to 18F-FDG PET/CT. Higher TBR ratio 
found on 68Ga-Pentixafor PET speculated this to be a suitable tracer 
for noninvasive, highly specific PET imaging of CXCR4 expression 
in the atherosclerotic arterial wall. This novel tracer may be used 
a potential imaging tool for future diagnostic and therapeutic 
approaches targeting atherosclerotic plaque. References: 
1. Kircher M, Tran-Gia J, Kemmer L, Zhang X, Schirbel A, Werner RA, 
Buck AK, Wester HJ, Hacker M, Lapa C, Li X. Imaging Inflammation 
in Atherosclerosis with CXCR4-Directed 68Ga-Pentixafor PET/CT: 
Correlation with 18F-FDG PET/CT. J Nucl Med. 2020 May;61(5):751-
756.

OP-523
The challenge of [18F]FDG PET/CT in the unexplored field 
of osteomyelitis
C. Ferrari, G. Santo, A. G. Nappi, N. C. Merenda, P. Mammucci, A. 
Sciacqua, A. R. Pisani, G. Rubini;  
Section of Nuclear Medicine, Interdisciplinary Department 
of Medicine, University Aldo Moro, Bari, ITALY.

Aim/Introduction: Osteomyelitis (OM) is a bone infection that can 
involve contiguous surrounding tissue. Primary OM arises from 
haematogenous spread, while secondary OM occurs after bone-
fractures and/or joint-replacement. In these setting, a promptly 
diagnosis is warranted to avoid disease extension and guide 
patients’ management. Despite [18F]FDG-PET/CT demonstrated 
a growing interest in infection/inflammation, particularly in the 
presence of metal hardware that limits radiological techniques, its 
diagnostic accuracy remains to be elucidated. The study aims to 
evaluate the diagnostic performance of PET/CT in OM, including 
the relation between OM origins and PET findings. Materials and 
Methods: PET/CT performed in patients with suspected OM were 
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retrospectively analyzed. Images were revised according to the 
presence of bone involvement with/without soft tissue extension. 
Patients were dichotomized between primary and secondary OM. 
Diagnostic performance was calculated in all patients and for 
each group considering medical patient follow-up (post-surgery 
specimen, skin swab, etc.) as gold standard to confirm or exclude 
diagnosis. In addition, bone and soft tissue involvement detected 
by PET/CT was correlated to OM origin and implants type. Finally, 
the impact of PET/CT semiquantitative parameters on diagnosis 
was studied. Statistical analysis was performed using Chi-square, 
Fisher’s exact test, and Mann-Whitney U test. Results: Out of a total 
of 98 patients (M:F=51:47), 29/98 (30%) had a primary OM. Among 
69/98 (70%) patients with secondary origin, 36/69 (52%) derived 
from post-fractures surgery, while 33/69 (48%) from prosthetic 
infection. Considering all sample, PET/CT reached a sensitivity, 
specificity, PPV, NPV and accuracy of 70%, 86%, 90%, 64% and 
77%, respectively. When considering OM groups separately, PET/
CT showed a better diagnostic performance in secondary OM than 
in primary one (sensitivity 72%, specificity 90%, VPP 90% VPN 71% 
accuracy 80% vs sensitivity 68%, specificity 71%, VPP 86% VPN 42% 
accuracy 69%). In particular, the bone involvement detected by PET 
significantly correlated with diagnosis (p<0.0001), independently 
from origins. In addition, when considering OM origin and implants 
type, PET significantly detected bone involvement in primary OM 
rather than in secondary one (p=0.02) and in the latter especially in 
the post-surgery groups (p=0.052). Finally, SUVmax resulted higher 
in patients with bone infection than in those with only soft tissue 
involvement (p=0.055). Conclusion: [18F]FDG-PET/CT demonstrated 
to be a reliable diagnostic tool in diagnosis of OM independently 
from its origin. Our results showed that bone involvement was 
more detectable in primary form rather than in secondary as well as 
in post-fractures surgery than in joint replacement. 

OP-524
Usefulness of quantitative approach for salivary 
scintigraphy in histologically confirmed coohort of 
patients with Sjogren Syndrome
A. Martini1, L. Fedeli1, E. Tardelli1, I. Laghai1, A. Coppola1, A. Arena1, 
G. Montelatici1, M. Dona1, S. Maddali Bongi2, S. Sestini1;  
1Unit of Nuclear Medicine, Department of Diagnostic 
Imaging, N.O.P. - S. Stefano, U.S.L. Toscana Centro, Prato, 
ITALY, 2Casa di cura Villa Donatello, Firenze, ITALY.

Aim/Introduction: The salivary scintigraphy is a reliable technique 
for evaluation salivary disorders. Along with quantitative parameters 
including a reduced tracer concentration, loss of spontaneous 
secretion is considered to be outmost important. The aim was to 
estimate diagnostic potential of semi-quantitative approach in 
patients with SS. Materials and Methods: 24 pts underwent a 50-
min dynamic scintigraphy and biopsy for grading purposes. Time-
activity curves (TACs) for each salivary gland and back-ground 
for temporal and sub-mental regions were calculated on ROI-
based approach. We calculated uptake ratio (UR) and maximum 
accumulation (MA) as (b - a)/b x 100 where A is time point of initial 
curve shoulder, B is time-point of maximum curve, a and b are 
counts at time A-B. The AUC from 5 - 40 min was used to assess the 
presence of spontaneous secretion. A paired t-test, ROC-analysis 
and Pearson correlation were performed for statistical purposes. 
Results: The biopsy histological grade was found to be 1 in 9 pts, 
2 in 6 pts and 3 in 9 pts. The UR and MA were found to be different 
between sub-groups and to present with lower values in patients 

higher grade (mean UR RP: 6.22 grade-1; 4.18 grade-2; 3.05 grade-3; 
mean UR LP: 6.40 grade-1; 3.86 grade-2; 3.03 grade-3; mean UR RS: 
2.89 grade-1; 2.57 grade-2; 1.65 grade-3; mean UR LS: 3.06 grade-1; 
2.51 grade-2; 1.57 grade-3; mean MA RP 74.78 grade-1; 63.5 grade-2; 
53.11 grade-3; mean MA LP 71.11 grade-1; 63.17 grade-2; 55 
grade-3; mean MA RS 49.78 grade-1; 37.33 grade-2; 33.44 grade-3; 
mean MA LS 47 grade-1; 40.5 grade-2; 30 grade-3). The TACs showed 
the spontaneous secretion to be present in patients with grade 1-2, 
in detail, in 12 (6 grade-1, 5 grade-2, 1 grade-3)/24 RP and 12 (6 
grade-1, 3 grade-2, 3 grade-3)/24 LP, in 14 (5 grade-1, 5 grade-2, 
4 grade-3)/24 LS and 13 (5 grade-1, 7 grade-2, and 1 grade-3)/24 
RS. The ROC-analysis showed the AUC to detect the spontaneous 
secretion in 12 LP (0.82, p = 0.006; cut-off 23) and 14 LS (0.81, p 
= 0.02; cut-off 19), while a trend was present for the RS (0.69, p = 
0.06; cut-off 21.2). Conclusion: Results showed the quantitative 
approach to detect the presence of reduced salivary function in SS 
patients and to stratify dysfunction according with grades. The TACs 
allow the calculation of AUC 5 - 40 min useful to reveal the presence 
of spontaneous secretion. 
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OP-525
How Current Risk Stratification Changed Our Practice 
in Pediatric Thyroid Cancer Patients? An Institutional 
Experience
Z. Isik, B. Volkan-Salancı, P. Kıratlı;  
Hacettepe University, Department of Nuclear 
Medicine, Ankara, TÜRKIYE.

Aim/Introduction: Differentiated thyroid cancer (DTC) in pediatric 
population is presented with extended disease, but overall survival is 
very good. Surgery and radioiodine (RAI) are the treatment options, 
but avoidance of unnecessary treatment is important. In respect 
to this, risk groups were classified in ATA guidelines for treatment. 
In this study we evaluated how ATA guidelines has changed our 
patient treatment practice. Materials and Methods: Patients who 
received RAI between 1976-2022 composed the study group. There 
were 101 patients, with a predominance of girls (79.3%), mean 
age of 165.1 months (44.7-226.1m). Clinical information regarding 
surgery, pathology and RAI doses were obtained from the patients’ 
files, retrospectively. Number of RAI treatments, with treatment 
doses and post-treatment 1st year stimulated thyroglobulin levels 
were obtained and compared according to the risk groups. Results: 
Patients with local disease were 38(37.6%), lymph node metastases 
44(43.6%) and distant metastasis 19(18.8%). If they were reclassified 
according to the risk groups defined by ATA1 guidelines, then 
patients with low risk were 44(43.6%), intermediate risk 24(23.8%) 
and high risk 27(26.7%). On re-classification, 2 patients with local 
disease were classified intermediate risk. Of the cervical lymph node 
metastasis group, 9 were restaged as low risk, 22 as intermediate risk 
and 8 as high risk. All 19 patients with distant metastasis remained in 
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high-risk group. Single RAI dose was given to 74.3% of the patients, 
while 15.8% patients received two and 10% patients received >2 
doses. Mean cumulative doses were 98.5 mCi(95%CI:82.9-114.2) in 
local disease, 180.4 mCi(95%CI:151.9-208.9) in cervical lymph node, 
355.7 mCi(95%CI:220.8-490.7) in distant metastasis. If the patients 
were treated according to ATA reclassification, then the cumulative 
doses would be 99.8 mCi(95%CI:86.0-113.5) in low, 195.6 mCi 
(95%CI:148.9-242.3) in intermediate and 315.1 mCi (95%CI:218.5-
411.7) in high risk groups. Four patients with local disease had 
additional RAI treatment, however the cumulative doses for all 
groups did not show statistically significant difference compared to 
the risk groups. Conclusion: Management of DTC in pediatric age 
group is challenging. RAI treatment differs to the extent of disease, 
age and other risk factors. Clinical assessment with biochemical 
and imaging findings in addition to classification systems should 
be our main approach as recommended. References: Francis 
GL, Waguespack SG, Bauer AJ, et al. Management Guidelines for 
Children with Thyroid Nodules and Differentiated Thyroid Cancer. 
Thyroid. 2015;25(7):716-759.

OP-526
Age dependence of thyroid carcinoma - do we have 
enough age cut-offs for staging or one too many
B. Schemmer;  
Department of Nuclear Medicine, Ulm University 
Medical Centre, Ulm, GERMANY.

Aim/Introduction: Thyroid carcinoma is a rare disease in children. 
A pediatric patient with papillary carcinoma pT3b pN1b, V2, Pn0, 
R2 was presented to us as AJCC 8th edition stage 3. A FDG-PET/MRI 
was performed and revealed lung metastasis. Due to the extend 
of the disease and repeated assurances by pediatrician, surgeon 
and general practioner that a chemotherapy would be necessary 
and life span would be short, parents and child were devastated. 
However from our experience even children with extensive disease 
all survived and had no significantly reduced life expectancy due 
to surgery and radioiodine therapy. Materials and Methods: We 
searched the SEER Research database 8 Registries (1975-2019) for 
patients with distant papillary thyroid carcinoma (ICD-O-3 8260) 
according to historic stage A (1973-2015). Overall 3149 patients 
were included and analysed in the standard age ranges and cause-
specific survial (CSS) as well as median cause-specific survial (MCSS) 
were calculated comparing patients where surgery was performed 
vs. not recommended without contraindications. Results: The 
40 year CSS of patients with first diagnosis of distant papillary 
thyroid carcinoma with an age of 15 to 19 years when surgery was 
performed was 96 % (CI 74.8,99.4), surgery was recommended for 
all patients. In the range from 55-59 years the 10 year CSS was 24.2% 
(CI 19.5, 29.2) with surgery, 4.2% (CI 0.9,11.7) without. As age at first 
diagnosis increased surgery in the absence of contraindications 
was more frequently not recommended reaching a peak of 98/198 
patients in the 85+ age range; comparing surgery performed 
vs not recommend 10 year CSS was 13.7 % (CI 7.1,22.4) vs. 5.7 (CI 
2.0,12.2%) and MCSS 9 vs 5 months respectively. Conclusion: The 
prognosis of patients with papillary thyroid carcinoma using the 
40 year cause specific survival is excellent for younger patients 
irrespective of stage, this however is not currently reflected in the 
staging manual. In order to avoid confusion with the unexpected 
age dependence instead of using cut offs it might be advantageous 
to include age ranges as a column header for the staging system 
thus creating a matrix. For older and especially elderly patients 
prognosis was significantly better when surgery was performed, 

however it was not generally recommended to them. In anaplastic 
carcinoma this would be expected however it was most common 
in distant papillary carcinoma. This implies an implicit cut-off driven 
by the expectation of patient survival in the sense of a self-fulfilling 
prophecy. 

OP-527
Comparison of 8thand 7thEditions of TNM Staging in 
Terms of Mortality, Persistent Disease, and Response to 
Treatment in Patients With Differentiated Thyroid Cancer
S. Zakavi1, G. Gholami1, A. Aghaee1, S. Shafiei1, B. Rasoulian2, E. 
Askari1, S. Zare Namdar1;  
1Nuclear Medicine Research Center, Mashhad University of 
medical Sciences, Mashhad, IRAN, ISLAMIC REPUBLIC OF, 
2head and neck surgery, Mashhad University of medical 
Sciences, Mashhad, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: This study is performed to compare the 
eighth and seventh editions of TNM staging (TNM-8 and TNM-7) 
on disease-related mortality, persistent disease, and response to 
treatment in patients with differentiated thyroid cancer (DTC). 
Materials and Methods: We studied 400 patients (79% female) 
with DTC with a mean age of 40.93±14.11 years. TNM staging was 
recorded according to the 7th and 8th editions and patients were 
followed for at least 1 year and response to therapy was recorded 
according to ATA response categorization. Results: The mean follow 
up time was 42.5±15.24 months. Overall, 108 patients (27%) were 
down-staged using the TNM-8, mainly due to the changes in the 
age cut-off (14.5%), N (9.25%), and T categorization (3.25%). All 
patients in stage III and 82.8% in stage IV were down-staged. The 
mean Tg levels were significantly higher in stages III and IV in TNM-
8 compared to TNM-7. Four disease-related death were recorded 
during follow up, all in stage IV according to TNM-7, while one 
was in stage II according to TNM-8. One year after treatment, the 
persistent disease was detected in 12% and 77% of patients in 
stage III according to the 7th and 8th editions, respectively (P= 
0.04). Similarly, biochemical incomplete response one year after 
treatment was seen in 7.3% and 87% in stage III disease using 7th 
and 8th editions (P = 0.006) that fell to 2.4% and 22% in the last 
visit respectively (P = 0.04). Conclusion: Persistent disease and 
incomplete response to therapy were more common in stages 
III and IV in TNM-8 compared to TNM-7. The eighth edition was a 
better predictor of persistent disease only in stage III and IV disease. 

OP-528
Thyroglobulin Levels Independently Predict Iodine-123 
Imaging Results At Early Follow-Up In Differentiated 
Thyroid Cancer Patients
A. Campenni’1, M. Siracusa1, D. Romano1, G. Giacoppo1, L. Croce1, 
H. Rosarno1, D. Cardile1, A. Alibrandi2, F. Capoccetti3, R. Ruggeri4, S. 
Baldari1, L. Giovanella5;  
1Department of Biomedical and Dental Sciences and Morpho-
Functional Imaging, Nuclear Medicine Unit, University of 
Messina, Messina, ITALY, 2Unit of Statistical and Mathematical 
Sciences, Department of Economics, University of Messina, 
Messina, ITALY, 3Service Department Macerata Hospital, 
ASUR Marche AV3, Nuclear Medicine Unit, Macerata, ITALY, 
4Department of Clinical and Experimental Medicine, Unit of 
Endocrinology, University of Messina, Messina, ITALY, 5Clinic 
for Nuclear Medicine and Imaging Institute of Southern 
Switzerland, Ente Ospedaliero Cantonale, Bellinzona, ITALY.



S175 Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751

Aim/Introduction: In differentiated thyroid cancer (DTC) patients, 
the response to initial treatments is evaluated 6-12 months after 
radioiodine therapy (RIT) according to 2015 American Thyroid 
Association (2015 ATA) criteria. In selected patients, diagnostic 
131-radioiodine whole body scintigraphy (Dx-WBS) is recommended. 
Aim of our study was to evaluate the role of basal Tg value in 
predicting Dx-WBS result. Materials and Methods: We reviewed 
the records of 124 low (n=61) or intermediate (n=63) risk (pT1-
3,Nx/1,Mx) DTC patients (F=94, M=30; median age=46yrs) referred 
to our Nuclear Medicine Units. In all patients anti-thyroglobulin 
antibody were negative. Most patients carried papillary thyroid 
cancer (n=112) while 12 patients had follicular thyroid cancer.All 
patients had been undergone (near)-total-thyroidectomy followed 
by RIT (2220-5550 MBq). The response to initial treatments were 
evaluated 6-12 months after RIT using basal and rhTSH-stimulated 
Tg measurements, neck-ultrasound and 123I-Dx-WBS associated to 
SPECT/CT imaging (123I-Dx-imaging). Then, patients were classified 
according to 2015 ATA criteria. Results: According to 2015 ATA 
criteria, 87, 19, 18 DTC patients were classified to have Excellent 
response (ER), indeterminate/incomplete bio-chemical response 
(BIndR/ BIR) or structural incomplete response (SIR), respectively. 
Among patients with less than ER (n=37; F=28, M=9), eighteen 
had a positive 123I-Dx-imaging. Interestingly, metastatic disease 
noted at 123I-Dx-imaging involved local, regional and, loco-regional 
lymph-nodes in 13, 4 and 1 patients, respectively. Noteworthy, 
neck-ultrasound did not note local lymph-node metastases while 
pathological lymph-nodes were noted in 4/5 patients with regional 
metastatic disease. Lymph-node metastases were successively 
confirmed by histology. Basal-Tg values were significantly higher 
in patients with positive 123I-Dx-imaging than in 123I-Dx-imaging 
negative ones (p=0.036). The optimized basal-Tg cut-off point 
derived by ROC analysis to discriminate patients with and without 
positive 123I-Dx-imaging was settled at 0.39 ng/mL (AUC=0.852). 
The overall sensitivity, specificity, accuracy, PPV and NPV for basal-
Tg were 77.8%, 89.6%, 87.9%, 56.0%, 95.9%, respectively. The risk 
of having a positive 123I-Dx-imaging result was 36% higher in DTC 
patients with basal-Tg ≥0.39 ng/mL than others. In addition, basal-
Tg cut-off was an independent risk factor for having a positive 
123I-Dx-imaging result regardless of other risk factors.Finally, patients 
with positive 123I-Dx-imaging had a shorter disease free survival 
than ER, BIndr/BIR or ER+BIndr/BIR patients (p=<0.001, p=0.129, 
p=<0.001, respectively). Conclusion: 123I-Dx-imaging allowed us 
to identify lymph-node metastases in 14/37 (37.8%) patients with 
less than ER and negative neck-ultrasound. Accordingly, it modified 
the management of such patients. We demonstrated diagnostic 
performance of 123I-Dx-imaging are increased when patients have 
a basal-Tg value ≥0.39 ng/ml. 

OP-529
Second Radioiodine Treatment In Patients With 
Differentiated Thyroid Carcinoma: Causes And Effects
M. N. Sicilia Pozo1, F. J. Pena Pardo1, J. Torres Hernández2, A. 
M. García Vicente1, M. Amo Salas3, A. Padilla Bermejo1, L. García 
Zoghby1, C. Lucas Lucas1, E. Noriega Álvarez1, Á. Soriano Castrejón1;  
1Nuclear Medicine Department, University General 
Hospital of Ciudad Real, Ciudad Real, SPAIN, 2Clinical 
Biochemistry Department, University General Hospital of 
Albacete, Albacete, SPAIN, 3Department of Mathematics, 
Castilla-La Mancha University, Ciudad Real, SPAIN.

Aim/Introduction: To assess the effect of a second radioactive 
iodine (RAI) therapy in patients with differentiated thyroid cancer 
(DTC) with incomplete response to initial treatment and its relation 
with triggering causes and clinical variables. Materials and 
Methods: Retrospective study including patients, between 2008 
to 2021, who underwent a second RAI treatment, for biochemical 
or locoregional structural incomplete response of a DTC, without 
evidence of distant metastases, to initial therapy.Variables as age 
on diagnosis, sex, tumor histology, AJCC-8 stage, neck reoperation 
before second RAI therapy, time from first to second RAI treatments 
and cumulative RAI dose, were collected.Patients were categorized 
based on the American Thyroid Association (ATA) classification of 
the response to initial therapy and were reclassified in the following 
6-18 months after second RAI treatment by collecting thyroglobulin 
levels, antithyroglobulin antibodies levels and imaging findings. 
Additionally, the possibility of downgrading the response category 
after second RAI treatment and the correlation with the clinical and 
RAI related variables were evaluated using Pearson’s chi-square 
test, t-test and analysis of variance (ANOVA). Results: The cohort 
included 120 patients (70 female), mean age 47±17y. While 66 
patients received a second RAI treatment because of an incomplete 
structural response (50% of them having a neck reoperation prior 
to RAI therapy), the other 54 patients were retreated because of an 
incomplete biochemical response. At 6-18 months after second RAI 
therapy the responses were: structural incomplete response (31, 
25.8%), biochemical incomplete response (33, 27.5%), indeterminate 
response (39, 32.5%) and excellent response (17, 14.2%). Sixty-six out 
of 120 patients had a downgrading on their previous ATA response 
category after RAI retreatment, although without significant 
association with the cause for the second RAI treatment (p=0.172). 
A significant interdependence of the triggering causes for a second 
RAI and outcomes were found (χ2=29.4, p=0.001). Patients with 
neck reoperation had a higher rate of indeterminate or excellent 
responses with respect to structural incomplete or biochemical 
incomplete ones (57.6%, 33.1% and 48.1%, respectively; χ2=16.4, 
p=0.001). No other significant relations were found. Conclusion: 
Second RAI treatment downgraded 55% of previous ATA response 
category in patients included in our analysis. Causes for a second 
RAI treatment were significantly associated to outcomes, with 
better response in patients with previous neck reoperation with 
respect to their counterparts. 

OP-530
Secondary primary malignancy and radioiodine 
administration in differentiated thyroid cancer patients: a 
second check
F. Volpe, L. Piscopo, M. Manganelli, C. Nappi, E. Zampella, V. 
Gaudieri, F. Volpicelli, M. Klain, S. Maurea, A. Cuocolo;  
Department of Advanced Biomedical Sciences, 
University Federico II, Naples, ITALY.

Aim/Introduction: The purpose of this study was to investigate 
the occurrence and the possible association with Radioactive 
Iodine (RAI) therapy of non-thyroidal Second Primary Malignancy 
(SPM) diagnosed after Differentiated Thyroid Cancer (DTC) with a 
retrospective cohort study. Materials and Methods: We performed 
a retrospective single-centre study on a group of 1326 DTC patients 
from January 1997 to December 2009 for the treatment and follow-
up. A total of 1237 patients were available for analysis including 
surgical, anatomopathological and clinical data retrieved from 
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clinical records. The timing of SPM occurrence with respect to DTC 
diagnosis was chosen to be more than 12 months after DTC. All 
patients underwent a complete clinical and haematological follow-
up every 6 months (mean 89.48±72.81 months). Continuous data 
are expressed as mean ± standard deviation and categorical data 
as percentage. Comparison between groups was performed with 
unpaired t-test and Chi-square test as appropriate. A p-value < .05 
was considered statistically significant. Univariate and multivariate 
Cox regression analysis were performed for each variable. Only 
variables showing a p-value < .05 at univariate and multivariate 
analysis were considered statistically significant. Results: 1237 
patients (985 female; mean age 45.1±14.5) were considered eligible 
for this study. During the follow-up (mean 89.48±72.81 months), 25 
patients (2%) had SPM diagnosis (mean 132.6±73.4 months); the 
age was 55.5±15.6 years, 18 (72%) were female, and 14 (56%) had 
a diagnosis of papillary thyroid carcinoma. The most frequent SPM 
was the breast cancer (32%), colon-rectal cancer (16%), leukemia, 
gynecological and kidney cancers (4%). At Cox univariate regression 
analysis sex (p< .05), age (p< .05), T2 stage (p< .05), lymph nodes 
metastasis and cumulative RAI dose (p< .05) were significantly 
associated with SPM onset. Papillary DTC (p= .09) and a RAI 
dose inferior to 50 mCi (p= .06) were not significantly associated 
with a SPM. At multivariable analysis only age (p< .05), lymph 
node metastasis (p< .05) and cumulative RAI dose (p< .05) were 
statistically associated with SPM onset. Conclusion: Our results 
demonstrated that age, lymph node metastasis and cumulative RAI 
dose were associated with SPM. These findings are coherent with 
data discovered in literature as well as histological characteristics of 
SPM diagnosed; breast, kidney, colon cancer and leukemia were the 
most common SPMs. For this purpose, RAI administration and SPM 
linkage needs a second look and RAI dose optimization should be a 
keystone for future considerations. 

OP-531
Experienced surgeons make the difference in Thyroid 
Cancer management 
J. Koutsikos1, S. Giourgouli2, A. Kokkini - Paschou1, V. Pantzou2, M. 
Stathopoulou2, T. Petropoulos2;  
1Nuclear Medicine Department, 401 General Military Hospital; 
Henry Dunant Hospital Center, Athens, GREECE, 2Nuclear Medicine 
Department, Henry Dunant Hospital Center, Athens, GREECE.

Aim/Introduction: The prognosis of of well-differentiated Thyroid 
Cancer (WDTC) is excellent, with its treatment being predominantly 
surgical. In most cases ablation/ treatment with radioiodine is the 
next step. It is usually preceded by a thyroid scintigraphy - thyroid 
uptake, to assess thyroid remnant (TR). Small TR, in “aggressive” 
histological types allows the administration of a higher dose I-131.
Until the beginning of the 20th century thyroidectomy had a high 
mortality rate. Mortality is negligible today, and complications have 
been greatly reduced. Among the factors that increase the risk of 
complications are the inexperience of the surgeon and the lack of 
specialisation. Surgeons that perform more than 50 thyroidectomies 
performed annually (t/y) are considered as experienced. An extra 
expertise is considered for those with more than 100 t/y. The 
aim of the study is to evaluate the surgical expertise as a factor 
influencing I-131 treatment. Materials and Methods: Patients 
with WDTC who were treated with I-131 for the last 3 years were 
studied retrospectively. The surgeons, the administered dose and 
the TR were recorded. Exclusion criteria were: patients with already 

one or more Iodine treatments, preparation with inj Thyrogen and 
cases with incomplete medical history. The surgical expertise was 
evaluated based on the number of thyroidectomies performed 
annually (t/y): Category 1:> 50 t/y, Category 2: 20-50 t/y, Category 3: 
<20 t/y. Results: 367 patients are included in the analysis, which is 
summarized in the table. The mean dose values   I-131 and TR are also 
recorded.Statistically significant differences were found between 
doses I-131 in categories 1 and 2 (p <0.05), doses I-131 in categories 
1 and 3 (p <0.001) and in TR in categories 1 and 3 (p = 0 , 01). 
Conclusion: Surgical experience is important in the management 
of patients with WDTC, affecting the administration of I-131. The 
ability to administer higher Iodine dose is an essential choice in 
cases where histology requires it, and this is possible when highly 
experienced surgeons perform the thyroidectomy. References: 
Surgeon volume and hospital volume in endocrine neck surgery: 
how many procedures are needed for reaching a safety level and 
acceptable costs? A systematic narrative review. G. Melfa et al. G Chir. 
2018Jan-Feb;39(1):5-11.Volume, outcomes, and quality standards in 
thyroid surgery: an evidence-based analysis—European Society 
of Endocrine Surgeons (ESES) positional statement. Lorenz K. et al. 
Arch Surg. 2020 Jun;405(4):401-425. 

OP-532
Incremental Prognostic value of Circulating CD4+T cell 
Subsets in the First 131I Treatment of Papillary Thyroid 
Carcinoma
D. Fan1, Z. Shi1, S. Zhang2, Y. Xue1, Z. Cheng1, X. Lu1, J. Zhang1, R. 
Hu1, C. Li1, L. Wu1, K. Lu1, H. Wang1, Y. Cheng1, X. Li2, Z. Wu1, H. Liu1, 
S. Li1;  
1First Hospital of Shanxi Medical University, Taiyuan, CHINA, 
2Second Hospital of Shanxi Medical University, Taiyuan, CHINA.

Aim/Introduction: To investigate the prognostic value of circulating 
CD4+T cell subsets in patients with papillary thyroid cancer (PTC) 
in First 131I treatment and to compare the clinical significance of 
CD4+T cell subsets and thyroglobulin (Tg) on the prognosis of PTC 
patients. Materials and Methods: A total of 47 PTC patients after 
total thyroidectomy were included in the study. Fasting peripheral 
venous blood was collected from subjects before 131I therapy. The 
absolute counts and percentage of CD4+T cell subsets (Th1, Th2, 
Th17, Tregs) were determined and analyzed by flow cytometry. 
According to the 2015 ATA management guidelines,the treatment 
efficacy of patients after 6-12 months of 131I treatment were 
evaluated and divided into satisfactory efficacy (ER) and non-
satisfactory efficacy (NER). Results: Tg in the ER group was lower 
than that in the NER group (P<0.05). The area under the ROC curve 
(AUC) was 0.680 [95% confidence interval (CI): 0.526 to 0.833], 
0.817 (95% CI: 0.683 to 0.950), 0.775 (95% CI: 0.635 to 0.914) and 
0.780 (95% CI: 0.648 to 0.913) for Th1, Th2, Th17 and Treg subsets 
in CD4+T cells, respectively, P<0.05. Multivariate Logistic regression 
analysis showed that Tg, Th2, and Treg subsets were independent 
prognostic factors in PTC patients. The AUC was 0.693 (95% CI: 0.529 
to 0.857) and 0.914 (95% CI: 0.822 to 1.000) for Tg and the combined 
assessment of Tg, Th2 and Tregs, respectively, P<0.05. Conclusion: 
CD4+T cell subsets have a similar ability to predict the efficacy of 131I 
treatment in the PTC patients compared with Tg. More importantly, 
the combination of CD4+T cell subsets with Tg can improve the 
prognostic value of 131I treatment in the PTC patients significantly. 
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OP-533
Identification of risk factors for recurrence of 
differentiated thyroid cancer
A. Savchenko1, Y. Radzishevska2, L. Vasylyev3;  
1V. N. Karazin Kharkiv National University, Kharkiv, 
UKRAINE, 2Kharkiv National Medical University, 
Kharkiv, UKRAINE, 3SO «Grigoriev Institute for Medical 
Radiology and Oncology of the National Academy of 
Medical Sciences of Ukraine», Kharkiv, UKRAINE.

Aim/Introduction: Differentiated thyroid cancer (DTC) is the most 
common endocrine tumor. However, the number of recurrences 
occur from 10 to 30%, encourage scientists to continue working 
towards optimizing the treatment of this disease. The aim of this 
retrospective cohort study was to identify new, non-trivial risk 
factors for recurrence of differentiated thyroid cancer. Materials and 
Methods: The study was based on follow-up data of 157 individuals 
who were undergoing treatment of DTC at the Institute clinic from 
1993 to 2015, and underwent regular screening examinations after 
treatment. The database created for the study contained, digitized 
arrays of the medical records and its consequences in patients 
with a follow-up period exceeding 1 year after special treatment. 
The number of logical records of long-term consequences in the 
generated database was 463 units - one record for one type of long-
term consequences of each of 157 patients. The database contained 
information on the level of thyroglobulin (after surgery, before and 
after radioiodine therapy and every next 6 months in the post-
treatment monitoring phase), the dose of thyroxine (monitored 
every 3 months), the levels of thyroid-stimulating hormone (every 
3 months during treatment and post-treatment monitoring), the 
duration of suppressive hormone therapy, the duration of non-
compensated hypothyroidism, as well as information on age, 
weight, somatic complications, surgical complications, etc. WizWhy 
packages (Data Mining category) and the general purpose software 
package STATISTICA were used to make hypotheses and test them. 
Results: We have determined a rather interesting fact about the 
dose of levothyroxine that must be used to achieve suppression 
can be used as a marker of recurrence of thyroid cancer. It has been 
shown that the higher the dose, the worse the prognosis regarding 
the likelihood of future oncological consequences(3.02 (2.3; 4.3 vs. 
2.34 (1.9; 2.9) (p = 0.0192, Mann-Whitney test). Also, unfavorable 
predictors of recurrence of DTC can be considered - an increase: 
in the level of thyroglobulin; the length of uncompensated 
hypothyroidism (19.5 (IR = 7.5 - 40, 5) vs. 9 (IR = 5 - 22), p = 0.03, 
Mann-Whitney test); the duration of special (surgical treatment, 
radioiodine therapy) treatment (7 (6; 14) vs. 4, 5 (2; 7)), p = 0.03, 
Mann-Whitney test). Conclusion: The use of modern information 
technologies in relation to the arrays of retrospective cohort 
study allowed to obtain additional knowledge about unfavorable 
prognostic factors for recurrence of thyroid cancer. 
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OP-534
Nuclear Haematology - A Clinical Overview
A.I. Santos; 
Hospital Garcia de Orta, E.P.E. , Department of 
Nuclear Medicine, Almada, PORTUGAL.

OP-535
Radiomics in Haematological Malignancies
K.J. Fábián; 
Department of Control Engineering and Information Technology, 
Faculty of Electrical Engineering and Informatics, Budapest 
University of Technology and Economics, Budapest, HUNGARY.

OP-536
Working with New Protocols - From PET-FDG to FAPI?
J. Doraku; 
Hospital ‘Sacro Cuore Don Calabria’, Department 
of Nuclear Medicine and Radioligand Therapy; 
Negrar di Valpolicella, Verona, ITALY. 
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OP-537
SIRT is a Good Candidate for Dosimetry Lead Treatment
M. Rodríguez Fraile; 
Clínica Universidad de Navarra, Department of 
Nuclear Medicine, Pamplona, SPAIN.

OP-538
Dose Effect Relationships 
H. Levillain; 
Department of Nuclear Medicine, Jules Bordet Institute, 
Université Libre de Bruxelles, Brussels, BELGIUM.

OP-539
The EANM Clinical Dosimetry Guidelines
E. Garin; 
Centre de Lutte Contre le Cancer Eugène Marquis; 
University of Rennes; Inra, Inserm, Institut Nutrition, 
Métabolismes et Cancer, Rennes, FRANCE.
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OP-540
Ho 166 - A Way to Bright the Future
R. Sciuto; 
Nuclear Medicine Unit, IRCCS Regina Elena 
National Cancer Institute, Rome, ITALY.
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OP-541
HER2-targeted 227Th/89Zr theranostics for colorectal cancer
D. Abou1, M. Longtine1, A. Hasson1, A. Fears1, R. Unnerstall1, N. 
Benabdallah1, D. Tatum2, D. Magda2, R. Wahl1, D. Thorek1;  
1Washington University School of Medicine, Saint 
Louis, MO, UNITED STATES OF AMERICA, 2Lumiphore, 
Berkeley, CA, UNITED STATES OF AMERICA.

Aim/Introduction: Colorectal cancer is the 3rd most common 
malignancy and the 2nd deadliest cancer worldwide. Among the 
possible targets for this disease, HER2 overexpression has been 
identified at all stages (1). Our work centered here on utilizing 
the approved HER2-targeting Trastuzumab (Tz) as a carrier for 
tumor delivery of the potent alpha-emitting isotope Thorium-227. 
227Th decays with a ½ life of 18.7 days and generates a cascade 
of 5 alpha particle emitting daughters. Developing 227Th for 
radiommunotherapy requires stable chelation of 227Th. Here, we 
describe a novel 227Th4+ chelation strategy conjugated to Tz utilizing 
a cyclic HOPO-based chelator: Lumi804. A theranostic approach 
has been investigated with an isostructural chemical pair labeled 
using 89Zr positron emitter radiotracer. We present in vivo testing 
including biodistribution, tumor PET imaging coupled with 227Th 
therapeutic efficacy of colorectal murine model. Materials and 
Methods: 227Th-antibody labeling was pursued following a 1-step 
radiolabeling reaction. The labeled Lumi804-Tz were evaluated 
utilizing thin layer chromatography and fast performance liquid 
chromatography detected using gamma counting and high purity 
germanium. [227Th]Th-Tz biodistribution was assessed using naïve 
mice and radionuclide selective quantitative detection of organ. 
Potency was tested using a HER2-expressing LS174T colorectal 
cancer murine model. Further, Lumi804-Tz was radiolabeled using 
89Zr, as a theranostic partner to 227Th. Comparative organ distribution 
in naïve mice were obtained along with imaging of the treated 
animal. Results: Regardless of 223Ra pre-purification, Lumi804 
presented great specificity to coordinate 227Th when conjugated 
to Tz with yields ranging from 65 to 99%, a radiochemical purity 
>95% and a specific activity ≈3-5 GBq/g. In vivo evaluation in naïve 
mice of [227Th]Th-Lumi804-Tz displayed organ distribution reflecting 
trastuzumab pharmacokinetics while 223Ra daughter largely 
redistributed to bones within 15 days of monitoring. Utilizing HER2 
targeting in a LS174T colon cancer murine model we demonstrated 
therapy efficacy. Potency was shown at 600 kBq/kg as evidenced 
by tumor growth inhibition and extended survival (p<0.05) as 
compared to vehicle. The PET tracer analog, [89Zr]Zr-Lumi804-Tz 

showed organ distribution similar to that of the 227Th conjugate, 
confirming the 89Zr/227Th theranostic capability using Lumi804 
chelator. LS174T tumors were also imaged while treating with 227Th. 
Conclusion: 227Th and 89Zr were readily chelated by Lumi804-Tz. 
We demonstrated tumor growth inhibition and extended survival 
while monitoring using the 89Zr pair. These data support the 
development of 227Th and 89Zr identical immune theranostic pair. 
References: Richman et al. J Pathol. 2016 Mar; 238(4): 562-570

OP-542
Safety and Feasibility of Rhenium-186 NanoLiposome 
(186RNL) in Recurrent Glioma: the ReSPECT™ Phase 1/2a 
Trial
N. LaFrance1,2, A. Brenner3, M. Youssef4, A. Bao5, W. Phillips3, M. 
Hedrick2;  
1Norman LaFrance, Newtown, PA, UNITED STATES OF 
AMERICA, 2PLUS Therapeutics, San Antonio, TX, UNITED 
STATES OF AMERICA, 3University of Texas, San Antonio, TX, 
UNITED STATES OF AMERICA, 4University of Texas, Dallas, 
TX, UNITED STATES OF AMERICA, 5Case Western Reserve 
University, Cleveland, OH, UNITED STATES OF AMERICA.

Aim/Introduction: Liposomal rhenium-186 (186RNL) is a potent 
source of electrons with short path length, low dose rate, high 
radiation density and gamma emission. Preclinically, 186RNL via 
convection enhanced delivery (CED) achieves very high doses of 
targeted radiation and a wide therapeutic index. We report the 
updated results of ReSPECT, the first in man, dose escalation phase 
1 trial of 186RNL in recurrent glioma. Materials and Methods: 
Following computer assisted treatment planning and placement 
of intracranial catheter(s), we performed a single administration 
of 186RNL by CED. Whole body planar and SPECT/CT imaging 
was obtained on days 1-8 following treatment for dosimetry and 
distribution. Patients were followed for safety, progression and 
survival. Results: Twenty-one patients across 7 cohorts received 1.0-
22.3mCi in a tumor volume of 0.6-8.80mL. Mean tumor volume was 
8.3mL (0.9-22.8mL). Patients had a mean of 1.7 recurrences, 5 with 
prior bevacizumab. 19 (91%) were grade 4 gliomas, and 100% were 
after cohort 4. We used a CED rate of 5-20µl/min per catheter, with 
1-4 catheters per patient. Tumor mean absorbed radiation dose was 
255Gy (8.9-740Gy) while exposure outside the brain was negligible. 
The mean percentage tumor in the treated volume (Tu/Tv) was 
60.3% (19.8%-100%). Thus far, we have observed no dose limiting 
toxicities, one grade 3 treatment related adverse event (AEs), and the 
majority of AEs were mild in intensity. The incidence and severity of 
AEs did not correlate with increasing dose. Mean Tu/Tv in patients 
not receiving prior bevacizumab was 75% vs. 48% in those that had. 
Thus far, overall survival (OS) in 16 bevacizumab naïve patient is 49 
weeks with 7 patients still alive and a positive correlation of OS to 
Tu/Tv. Conclusion: 186RNL achieves high absorbed doses without 
significant toxicity with favorable overall survival. Updated delivery 
feasibility, safety and overall survival will be presented. 
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OP-543
Next generation PET/CT imaging in meningioma using 
the novel SSTR-targeting peptide 18F-SiTATE - first clinical 
experiences
M. Unterrainer1, S. C. Kunte1, L. M. Unterrainer1, A. Delker1, S. 
Lindner1, M. Brendel1, A. Holzgreve1, W. G. Kunz1, C. C. Cyran1, J. 
Ricke1, K. Jurkschat2, C. Waengler3, B. Waengler3, R. Schirrmacher4, 
M. Niyazi1, J. Tonn1, L. Beyer1, P. Bartenstein1, N. L. Albert1;  
1University of Munich, Munich, GERMANY, 2TU Dortmund, 
Dortmund, GERMANY, 3University of Heidelberg, Heidelberg, 
GERMANY, 4University of Alberta, Edmonton, AB, CANADA.

Aim/Introduction: Somatostatin-receptor (SSTR) targeted PET/CT 
provides additional information beyond standard morphological 
imaging in meningioma patients, e. g. for evaluation of osseous 
involvement or radiotherapy / resection planning. So far, 
predominantly ligands labeled with 68Ga such as 68Ga-DOTATATE 
or 68Ga-DOTATOC were used. 18F-SiTATE is a novel, 18F-labeled SSTR-
targeting peptide with superior imaging properties according 
to preliminary data in neuroendocrine tumors; however, no 
experiences regarding meningioma imaging are reported 
yet. Hence, we assessed the feasibility of 18F-SiTATE PET/CT for 
meningioma imaging. Materials and Methods: Patients with 
known or suspected meningioma undergoing 18F-SiTATE PET/CT 
were included. Uptake intensity (SUVmean/max) of meningiomas 
was assessed using a 50% isocontour VOI approach, uptake intensity 
in healthy organs (unaffected brain, pituitary, cervical bone marrow, 
parotid gland) and non-meningioma lesions (e. g. schwannoma, 
scar tissue etc.) were evaluated using a 2 cm spherical VOI or 50% 
isocontour VOI approach. In case of pituitary involvement, VOIs were 
refined manually. The degree of osseous involvement was assessed 
on PET and directly compared to morphological imaging (CT / 
MRI). Results: 100 patients with 112 18F-SiTATE PET/CT scans were 
included. A mean activity of 158 ± 38 MBq 18F-SiTATE was applied; 
no adverse events were noted. Overall, there were 221 lesions 
classified as meningioma and 41 as non-meningioma (i. e. post-
therapeutic changes, schwannoma, etc.). Among 221 meningioma 
lesions, 91/221 (41.2%) showed partial trans-osseous extension, 
30/221 (13.6%) showed predominant intra-osseous extension and 
54/221 (24.4%) were not clinically suspected and / or not detected 
on previous standard imaging. Physiological uptake (SUVmean) was 
lowest in healthy brain tissue followed by bone marrow, parotid 
gland, and pituitary gland (0.06 ± 0.04 vs. 1.4 ± 1.0 vs. 1.6 ± 1.0 vs. 
9.7 ± 4.5; p<0.001). Overall, uptake intensity was significantly higher 
in meningiomas compared to non-meningioma lesions (SUVmax 
12.6 ± 12.1 vs. 4.8 ± 4.1, p<0.001); however, high uptake could also 
be found in few non-meningioma lesions, e. g. malignant pituitary 
adenoma (SUVmax 20.0), thyroid cancer metastases (SUVmax 16.7) 
or schwannoma (SUVmax 8.6). Conclusion: 18F-SiTATE is highly 
feasible for meningioma imaging providing extraordinary contrast 
to healthy tissue and non-meningioma lesions. This leads to 
facilitated assessment of osseous involvement and even detection 
of so far unknown meningioma sites. Given the superior spatial 
resolution, independence of 68Ge/68Ga-generators and longer half-
life with logistic advantages, 18F-SiTATE can foster wide-spread use 
of SSTR-targeted imaging in neuro-oncology. 

OP-544
[18F]AlF-NOTA-octreotide vs. [68Ga]Ga-DOTA-somatostatin 
analogue PET in neuroendocrine tumour patients: final 
results of a prospective multicentre trial
E. Pauwels1, F. Cleeren2, T. Tshibangu2, M. Koole1, K. Serdons1, L. 
Boeckxstaens1, J. Dekervel3, T. Vandamme4,5, W. Lybaert5, B. Van den 
Broeck6, P. M. Clement7, K. Geboes8, E. Van Cutsem3, S. Stroobants9, 
C. Verslype3, G. Bormans2, C. M. Deroose1;  
1Nuclear Medicine, University Hospitals Leuven; Nuclear Medicine 
and Molecular Imaging, Department of Imaging and Pathology, 
KU Leuven, Leuven, BELGIUM, 2Radiopharmaceutical Research, 
Department of Pharmacy and Pharmacology, KU Leuven, Leuven, 
BELGIUM, 3Digestive Oncology, University Hospitals Leuven, Leuven, 
BELGIUM, 4Center for Oncological Research (CORE), Integrated 
Personalized and Precision Oncology Network (IPPON), University 
of Antwerp, Antwerp, BELGIUM, 5Oncology, NETwerk Antwerpen-
Waasland CoE, Antwerpen, BELGIUM, 6Nuclear Medicine, Ghent 
University Hospital, Ghent, BELGIUM, 7General Medical Oncology, 
University Hospitals Leuven, Leuven, BELGIUM, 8Digestive 
Oncology, Department of Gastroenterology, Ghent University 
Hospital, Ghent, BELGIUM, 9Nuclear Medicine, Antwerp University 
Hospital; Molecular Imaging and radiology, Faculty of Medicine 
and Health Sciences, University of Antwerp, Wilrijk, BELGIUM.

Aim/Introduction: Gallium-68-labelled somatostatin analogue 
(SSA) PET, the gold standard for somatostatin receptor (SSTR) 
imaging, faces challenges such as limited availability, high cost 
and relatively low throughput inherent to the use of gallium-68. 
Recently, [18F]AlF-NOTA-octreotide ([18F]AlF-OC) has emerged as a 
promising fluorine-18-labelled SSA alternative to overcome these 
challenges.1,2 However, a thorough comparison with [68Ga]Ga-DOTA-
SSA in large patient groups is lacking. This prospective multicentre 
trial (clinicaltrials.gov:NCT04552847) aims to demonstrate non-
inferiority of [18F]AlF-OC compared with [68Ga]Ga-DOTA-SSA PET in 
neuroendocrine tumour (NET) patients. Materials and Methods: 
Seventy-five patients with histologically confirmed NET and a 
routine clinical [68Ga]Ga-DOTA-SSA PET, performed according to 
the EANM guidelines3, within a 3-month interval prior to or after the 
study scan, were prospectively included. Patients (46M/29F; age 37-
84y) underwent a whole-body PET/CT with low-dose CT two hours 
after IV administration of 4 MBq/kg [18F]AlF-OC. The median interval 
between study scan and routine [68Ga]Ga-DOTATATE (n=56) or 
[68Ga]Ga-DOTANOC (n=19) PET, was 7 days (range: -30 to +32 days). 
Tumour lesions were counted in consensus by two experienced 
readers, blinded for patient data and radiopharmaceutical, in 
random order. Datasets were independently trimmed for the head 
region, as salivary gland uptake is markedly lower for [18F]AlF-OC.2 
Following unblinding, the detection ratio (DR) was determined 
for each scan, i.e. the fraction of lesions detected with the union 
of lesions detected by both tracers ([68Ga]Ga-DOTATATE/NOC and 
[18F]AlF-OC) in a patient as the reference. The differential detection 
ratio (DDR; difference in DR between [18F]AlF-OC and [68Ga]Ga-
DOTATATE/NOC) per patient was calculated. Tracer uptake was 
evaluated by comparing SUVmax and tumour-to-background 
ratios (TBRs) in concordant lesions. Results: In total, 4709 different 
tumour lesions were counted, 3454 with [68Ga]Ga-DOTATATE/NOC 
and 4278 with [18F]AlF-OC. In 48 patients, [18F]AlF-OC detected 
more lesions than [68Ga]Ga-DOTATATE/NOC and in 12 patients 
the same number of lesions was observed with both tracers. The 
mean DR with [18F]AlF-OC was significantly higher than with [68Ga]
Ga-DOTATATE/NOC (91.1% vs. 75.3%; p<10-5). The mean DDR was 
15.8%. The lower margin of its 95% confidence interval (9.6%-
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22.0%) was higher than -15%, the pre-specified boundary for the 
primary endpoint. No significant differences were observed in 
mean SUVmax (20.0±14.5 for [18F]AlF-OC vs. 22.4±15.6 for [68Ga]Ga-
DOTATATE/NOC; p=0.067), but mean TBR was significantly higher 
for [18F]AlF-OC (31.7±36.5 vs. 25.1±32.7; p=0.0013). Conclusion: 
[18F]AlF-OC demonstrates an excellent diagnostic performance, 
meeting our pre-specified criterion for non-inferiority and, even 
showing superiority compared with [68Ga]Ga-DOTA-SSA in NET 
patients. [18F]AlF-OC is a validated option for clinical practice SSTR 
PET. References: 1Long.Clin.Nucl.Med.2019;44:452 8;2Pauwels.
Eur.J.Nucl.Med.Mol.Imaging.2020;47:3033 46;3Bozkurt.Eur.J.Nucl.
Med.Mol.Imaging.2017;44:1588-1601

OP-545
Exendin PET shows the importance of beta cell mass for 
glycaemic control in people with type 1 diabetes
M. Boss1, T. J. P. Jansen1, M. Brom1, M. Buitinga2, C. J. Tack1, L. A. van 
Meijel1, B. E. de Galan1, M. Gotthardt1;  
1Radboudumc, Nijmegen, NETHERLANDS, 2Maastricht 
University, Maastricht, NETHERLANDS.

Aim/Introduction: Cumulative evidence, based on histology, 
suggests that even in longstanding type 1 diabetes, insulin 
producing beta cells persist and may have a positive effect on glucose 
variability, hypoglycaemic burden, and overall glycaemic control 
(1,2). To examine this, we applied PET imaging with radiolabelled 
exendin, a non-invasive way to quantify beta cell mass. We compared 
beta cell mass among people with type 1 diabetes and either low 
glucose variability (LGV) or high glucose variability (HGV). Materials 
and Methods: Beta cell function was measured in all participants 
with either LGV (n=9) or HGV (n=7) by mixed-meal tolerance testing 
and continuous glucose monitoring for a week. LGV and HGV were 
defined based on HbA1c (≤53 mmol/mol or ≥69 mmol/mol resp.) 
and absence or presence of hypoglycaemic events in the past year. 
After an intravenous injection of 76.6±2.9 MBq [68Ga]Ga-NODAGA-
exendin-4, PET/CT images of the abdomen were acquired at 10 
min per bedposition. For the quantification of pancreatic uptake of 
radiolabelled exendin, the pancreas was manually delineated based 
on the CT images. The mean standardized uptake value (SUVmean) 
of the pancreas was used to determine the beta cell mass. Results: 
Participants with LGV had lower HbA1c (46±1.9 vs 80±10.9 mmol/
mol, p=0.001) and higher time in range (TIR) (75.6±5.7 vs 38.7±4.8 
%, p=0.002) than those with HGV. The SUVmean of the pancreas 
was higher for the LGV than for the HGV group (5.1 [3.6-5.6] vs. 2.9 
[2.1-3.4], p=0.008). The AUC for C-peptide was numerically higher 
in the LGV compared to the HGV group (44.6 [1.2-90.6] vs. 1.2 [1.2-
12.8] nmol·min/L, p=0.21). SUVmean correlated with the AUC for 
C-peptide (Pearson r = 0.62, p=0.01), as well as with the TIR (r=0.64, 
p=0.01) and the standard deviation of interstitial glucose levels (r 
=-0.66, p=0.007). Conclusion: Our data show higher beta cell mass 
in people with type 1 diabetes and LGV than in those with HGV. 
Although there was a clear correlation between beta cell mass and 
function, some subjects with stable glucose control had sufficient 
beta cell mass without measurable function. These results strongly 
support that preservation of beta cell mass additionally benefits 
glycaemic stability in people with type 1 diabetes alongside beta 
cell function. References: 1) RA Oram et al. Diabetes Care 2015 2) EK 
Sims et a. Diabetes Care 2018

OP-546
PET/CT and PET/MR imaging with 68Ga-TVH in patients 
with pancreatic cancer - First clinical experience
J. Rehm1, J. Kotzerke1, R. Winzer1, J. Notni2;  
1Klinik und Poliklinik für Nuklearmedizin, Universitätsklinikum 
Dresden, Dresden, GERMANY, 2TRIMT GmbH, Radeberg, GERMANY.

Aim/Introduction: Expression of the TGF-β activating cell adhesion 
receptor αvβ6-integrin is closely related to cancer malignancy, 
since it drives invasion and metastasis. Previous histopathological 
studies described a high frequency and density of β6-integrin 
expression on pancreatic ductal adenocarcinoma (PDAC) cells. 
A recently developed tracer, 68Ga-TVH, showed high affinity to 
αvβ6-integrin. Therefore, the study aimed to investigate the clinical 
value of 68Ga-TVH in PET imaging of pancreatic cancer. Materials 
and Methods: 68Ga-TVH was produced under full automation, 
using acetate-buffered eluate (generator from EZAG, Germany) 
and final purification on an SPE cartridge (Waters SekPak C8 light). 
Between 11/2021 and 03/2022, 20 patients with pancreatic cancer 
(10m/10f; mean age 63, range 43-81) underwent PET/CT or PET/
MRI using 68Ga-TVH. Four patients received dynamic PET over 45 
min to elucidate the most suitable timing for acquisition of PET 
datasets. Static PET scans were acquired approx. 1 h after injection 
of averagely 130 MBq (range 84-156 MBq) of 68Ga-TVH without side 
effects. Results: Of the 20 patients enrolled until March 2022, we 
examined 6 as primary staging; 2 after neoadjuvant chemotherapy 
before planned surgery; 11 with suspected recurrence or metastasis; 
and one after chemotherapy before planned stereotactic 
radiotherapy. In the dynamic scans, the uptake reached a plateau 
after 22 min or 24 min p.i., respectively, in the local tumor and the 
liver metastasis, and further remained at this plateau. 68Ga-TVH 
exhibited a favourable biodistribution, showing only renal excretion 
and a generally low uptake in non-target tissues, except regular 
gastric uptake. 68Ga-TVH mostly showed intense uptake in both 
the primary PDAC tumors and in PDAC metastases. For one PDAC 
patient, a liver metastasis could be detected which was neither 
visible in CT nor in MRI, including diffusion weighted imaging 
performed for staging. The SUVmax ranged from 8.5 to 30.8 in local 
tumors (primary tumors and recurrences), from 4.3 to 16.3 in liver 
metastases, and from 5.3 to 12.3 in lymph node metastases. In one 
patient, a hematoma in the upper abdomen showed moderate 
68Ga-TVH uptake, which corresponds with known αvβ6-integrin 
expression in remodeling tissues. Conclusion: In the small cohort 
investigated, 68Ga-TVH showed only low background accumulation 
and purely renal elimination, but rapid and specific accumulation 
in many target lesions (i.e. PDAC primaries and metastases) without 
relevant washout from tumor tissues within the investigated period. 
Such pharmacokinetics qualify αvβ6-integrin as a target for future 
PET imaging in pancreatic cancer, perhaps even for radionuclide 
therapy. 
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OP-547
Final results of a GRAN-T-MTC phase I clinical trial using 
a novel CCK2 receptor-localising radiolabelled peptide 
probe for personalized diagnosis and therapy of patients 
withmetastatic medullary thyroid cancer
L. Lezaic1, P. Kolenc1, K. Zaletel1, P. Erba2, C. Decristoforo3, R. 
Mikolajczak4, P. Garnuszek4, I. Virgolini3, C. Rangger3, G. Di Santo3, 
H. Maecke5, T. Maina6, B. A. Nock6, M. Trofimiuk-Müldner7, E. 
Przybylik-Mazurek7, M. de Jong8, A. C. Fröberg8, M. Konijnenberg8, K. 
Skorkiewicz9, B. Solnica10, D. Fedak10, P. Gaweda10, A. Hubalewska-
Dydejczyk7;  
1University Medical Centre Ljubljana, Ljubljana, SLOVENIA, 
2University of Pisa and Azienda Ospedaliero-Universitaria 
Pisana, Pisa, ITALY, 3Department of Nuclear Medicine, 
Medical University Innsbruck, Innsbruck, AUSTRIA, 4National 
Centre for Nuclear Research, Radioisotope Centre POLATOM, 
Otwock, POLAND, 5University Hospital Freiburg, Freiburg, 
GERMANY, 6Molecular Radiopharmacy, INRASTES, NCSR 
Demokritos, Athens, GREECE, 7Department of Endocrinology, 
Jagiellonian University Medical College, Krakow, POLAND, 
8Erasmus MC, Rotterdam, NETHERLANDS, 9University Hospital, 
Krakow, POLAND, 10Department of Clinical Biochemistry, 
Jagiellonian University Medical College, Krakow, POLAND.

Aim/Introduction: Medullary thyroid cancer (MTC) is a rare 
malignant tumour of the parafollicular C-cells with an unpredictable 
clinical course and currently suboptimal diagnostic and therapeutic 
options, in particular in advanced disease. Overexpression of 
cholecystokinin-2 receptors (CCK2R) represents a promising avenue 
to diagnostic imaging and targeted therapy, ideally through a 
theranostic approach. Materials and Methods: A translational study 
(GRAN-T-MTC) conducted through a Phase I multicentre clinical trial 
of the indium-111 labelled CP04 ([111In]In-CP04), a CCK2R-seeking 
ligand was initiated with the goal of developing a theranostic 
compound. Patients with proven advanced/metastatic MTC or 
high calcitonin doubling time were enrolled. A two-step concept 
was developed through the use of low- and high-peptide mass 
(10 and 50 µg, respectively) for safety assessment, with the higher 
peptide mass considered appropriate for therapeutic application. 
Gelofusine was co-infused in a randomized fashion in the second 
step for the evaluation of potential reduction of the absorbed dose 
to the kidneys. Imaging for the purpose of biodistribution, dosimetry 
evaluation and diagnostic assessment were performed as well as 
pre-, peri- and postprocedural clinical and biochemical assessment. 
Results: Sixteen patients were enrolled. No serious adverse events 
after application of the compound at both peptide amounts were 
witnessed; transient tachycardia and flushing were observed in 
two patients. No changes in biochemistry and clinical status were 
observed on follow-up. Preliminary dosimetry assessment revealed 
the highest dose to urinary bladder, followed by the kidneys and 
stomach wall. The effective dose for 200 MBq of [111In]In-CP04 was 
estimated at 7±3 mSv and 7±1 mSv for 10 µg and 50 µg CP04, 
respectively. Administration of Gelofusine reduced the dose to the 
kidneys by 53%, resulting in the organ absorbed dose of 0.044±0.019 
mSv/MBq. Projected absorbed dose to the kidneys with the use of 
[177Lu]Lu-CP04 was estimated at 0.9±0.4 Gy/7.4 GBq. [111In]In-CP04 
scintigraphy was positive in 13 patients (detection rate of 81 %) 
with superior diagnostic performance over conventional imaging. 
Conclusion: In the present study, [111In]In-CP04 was shown to be a 
safe and effective radiopharmaceutical with promising theranostic 
characteristics for patients with advanced MTC. 

OP-548
Subtyping and Staging Progressive Supranuclear 
Palsy using the Second-Generation Tau PET Tracer [18F]
florzolotau
J. Lu*1,2, J. Hong*2, F. Liu3, M. Wang4,5, C. Clement2, T. Yen6, X. Li3, 
M. Brendel7, A. Rominger2, J. Wang3, C. Zuo1, K. Shi2,5, Progressive 
Supranuclear Palsy Neuroimage Initiative (PSPNI);  
1PET Center & National Center for Neurological Disorders & 
National Clinical Research Center for Aging and Medicine, 
Huashan Hospital, Fudan University, Shanghai, CHINA, 
2Department of Nuclear Medicine, Inselspital, University of Bern, 
Bern, SWITZERLAND, 3Department of Neurology & National Center 
for Neurological Disorders & National Clinical Research Center 
for Aging and Medicine, Huashan Hospital, Fudan University, 
Shanghai, CHINA, 4Institute of Biomedical Engineering, School of 
Life Science, Shanghai University, Shanghai, CHINA, 5Department 
of Informatics, Technical University of Munich, Munich, GERMANY, 
6APRINOIA Therapeutics Co., Ltd, Suzhou, CHINA, 7Department of 
Nuclear Medicine, University of Munich, Munich, GERMANY. 
(* shared first authors)

Aim/Introduction: Progressive supranuclear palsy (PSP), a 
4R-tauopathy, has various clinical phenotypes and high disease 
heterogeneity. While sequential distribution pattern of PSP 
pathology has been unveiled in vitro, no in vivo research has 
reassured such propagation mode. Here we applied the machine-
learning based subtype/staging algorithm (SuStaIn) [1] to extend 
the PSP tau PET biomarker scheme with [18F]florzolotau (also 
known as [18F]APN-1607) in a cross-sectional cohort. Materials 
and Methods: 142 PSP patients and 20 healthy controls (HCs) were 
recruited. After spatial normalization, the standardized uptake value 
ratios (SUVRs) of the customized region of interests (ROIs) were 
calculated with cerebellar grey matter as a reference. To remove 
the effect of age, each set of SUVRs in ROIs were adjusted using 
ordinary least square. For each ROIs, we then derived tau z-scores 
by normalizing all values using the distribution of HC values. The 
machine-learning technique, SuStaIn was applied to perform 
clustering with disease progression modeling. Uniform values of z = 
2,4,6 were chosen as severity score control points, and the number 
of subtypes was determined as 2 (S1, S2). Subtype characterizations 
were explored within demographic and clinical variables. Results: 
The identified 2 subtypes included 87 (S1) and 75 (S2) participants, 
respectively. The spreading patterns were similar, which advanced 
from subcortical (such as midbrain and subthalamic nucleus) to 
cortical regions. S2 harbored faster progression from region to 
region, yet slower accumulation rate within the region compared 
to S1. Subjects with S2 were younger than S1 (p = 0.044), while 
no difference was observed in gender and global disease severity. 
Amongst core functional domains, S2 had more prevalent cases 
of postural instability (repeated unprovoked falls within 3 years; 
p = 0.037), while no significant difference was found in the other 
three domains. The SuStaIn stages were positively associated 
with progressive supranuclear palsy rating scale, indicating the 
individuals at the later stages tended to suffer from more severe 
clinical symptoms concerning PSP, though the S1 only showed 
a tendency (S1: p = 0.157; S2: p = 0.009; in total: p = 0.005). 
Conclusion: Current preliminary in vivo observations are consistent 
with pathological findings of heterogeneity of PSP tau that the 
initiating sites appear to be similar, but the propagation patterns 
are different. [18F]florzolotau holds promise for understanding 
disease heterogeneity and disease-propagation in PSP. References: 
1. Young AL, et al. Uncovering the heterogeneity and temporal 
complexity of neurodegenerative diseases with Subtype and Stage 
Inference. Nat Commun. 2018;9:4273.
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OP-549
212Pb-Targeted Alpha-Emitter Therapy of Neuroendocrine 
Tumor in Subjects with progression Following Prior PRRT
E. Delpassand1, I. Tworowska1, R. Esfandiari2, J. Torgue3, J. Hurt3, R. 
Nuñez2;  
1RadioMedix Inc., Houston, TX, UNITED STATES OF AMERICA, 2Excel 
Diagnostics and Nuclear Oncology, Houston, TX, UNITED STATES 
OF AMERICA, 3Orano Med, Plano, TX, UNITED STATES OF AMERICA.

Aim/Introduction: We previously reported that targeted Alpha-
Emitter Therapy (TAT) with 212Pb-DOTAMTATE is effective and safe in 
subjects with neuroendocrine tumors (NET) who have not received 
previous PRRT.1 However, data is lacking for the use of TAT once 
progression occurs following PRRT. Herein, we present the safety 
and efficacy of 212Pb-DOTAMTATE in subjects who progressed 
following prior PRRT. Materials and Methods: Subjects with biopsy-
proven unresectable or metastatic SSTR expressing NETs from 
different primary sites with at least one measurable lesion who had 
progressed after receiving PRRT were enrolled and received up to 
four cycles of 212Pb-DOTAMTATE at 67.6 μCi/kg/cycle, every 8 weeks. 
Response to treatment was measured per RECIST 1.1 criteria and 
by 68Ga-DOTATATE PET/CT. Safety information and adverse events 
were recorded. Results: A total of 11 PRRT subjects were enrolled 
regardless of primary tumor location (pancreas (4), small bowel (3), 
midgut (1), ileum (1), thymus (1), and lung (1)). 8/11 subjects (73%) 
completed all four cycles. The mean cumulative dose was 20.9 mCi. 
As of January 2022, an objective radiological response (ORR) was 
demonstrated in 50% of evaluable subjects (1CR, 3PR, and 7SD). In 
addition, 70% (8/10) of evaluable subjects demonstrated a response 
per 68Ga/64Cu-DOTATATE PET/CT SSTR imaging. One hundred forty-
five AEs were reported, with Grade 1 (79%). There were 23 (16%) 
Grade 2 AEs and 5 (3%) Grade 3/ 4 AEs. Of the AEs reported, 84 (58%) 
were considered possibly related, and 61 (42%) were considered 
not related or unlikely related. The most frequent AEs (reported 
in ≥ 4 subjects) include: alopecia (100%), fatigue (100%), nausea 
(91%), anemia (36%), alanine aminotransferase increased (36%), 
aspartate aminotransferase increased (36%) and lymphopenia 
(46%). Three SAEs were reported (achalasia, asthma exacerbation, 
and septic shock) one of which resulted in the death of the subject 
(septic shock). No SAEs were considered related to the study drug. 
Conclusion: This is the first clinical trial of 212Pb-targeted alpha-
emitter therapy in subjects with NETs who progressed following 
prior PRRT. The use of 212Pb-DOTAMTATE in the recurrent setting 
is highly effective with manageable toxicity and warrants further 
investigation in this heavily pretreated population. References: 1. 
Targeted Alpha-Emitter Therapy With 212Pb-DOTAMTATE for the 
Treatment of Metastatic SSTR-Expressing Neuroendocrine Tumors: 
First-in-Human, Dose-Escalation Clinical Trial; Ebrahim S Delpassand, 
Izabela Tworowska, Rouzbeh Esfandiari, Julien Torgue, Jason Hurt, 
Afshin Shafie and Rodolfo Núñez, Journal of Nuclear Medicine 
January 2022, jnumed.121.263230; DOI: https://doi.org/10.2967/
jnumed.121.263230 
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Tricky NET Cases
V. Ambrosini; 
University of Bologna IRCCS Azienda Ospedaliero-Universitaria 
di Bologna, Department Nuclear Medicine, Bologna, ITALY.

OP-551
Tricky Gastro-Esophageal Cases
G. Polverari; 
University of Torino Azienda Ospedaliero-Universitaria 
Città della salute e della Scienza di Torino, Department of 
Medical Science, Nuclear Medicine Unit, Turin, ITALY.

OP-552
Tricky Liver and Pancreatic Carcinoma Cases
G. Nicolas; 
Clinic for Radiology and Nuclear Medicine, Theragnostics 
University Hospital Department, Basel, SWITZERLAND.

OP-553
Tricky Intestinal Carcinoma Cases
S. Carrilho Vaz; 
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OP-554
Evaluation of brain 18F-FDG-PET imaging as a translational 
biomarker for therapeutic monitoring in creatine 
transporter deficiency
A. Soyer1, S. Goutal1, N. Ziani1, L. Breuil1, G. Hugon1, A. Winkeler1, C. 
Disdier2, H. Benech2, T. Joudinaud2, A. Mabondzo3, N. Tournier1;  
1Laboratoire d’Imagerie Biomédicale Multimodale 
(BioMaps), CEA, CNRS, Inserm, Service Hospitalier Frédéric 
Joliot, Université Paris-Saclay, Orsay, FRANCE, 2CERES BRAIN 
Therapeutics, ICM, Hôpital Pitié Salpêtriere, Paris, FRANCE, 
3Department of Medicines and Healthcare Technologies, 
Paris-Saclay University-CEA, Gif-sur-Yvette, FRANCE.

Aim/Introduction: Creatine transporter deficiency (CTD) is an 
inborn error of creatine metabolism in which creatine is not 
properly transported to the brain and muscles due to a mutation 
in the SLC6A8 gene. CTD is associated with developmental 
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delays and regression with neurological disability in children. 
Pharmacological supplementation of the brain with creatine 
by CBT101 (creatine prodrug given through the nose-to-brain 
pathway) has been proposed as a treatment for CTD. Biomarkers 
are needed to monitor the impact of investigational treatment on 
the disease in animal models and patients. We hypothesized that 
18F-FDG PET may offer a translational method to address this need. 
Materials and Methods: A longitudinal brain 18F-FDG microPET 
study was conducted in wild-type (WT, n=8) vs SLC6A8-deficient 
mice (KO, n=13). All animals received baseline 18F-FDG microPET 
scan. Then KO mice received 1 month treatment with CBT101 
administered daily via intra-nasal route (n=8) or placebo (vehicle, 
n=5). WT animals also received placebo daily for one month (n=8). 
The day after the last dose of CBT101/placebo, animals underwent a 
second 18F-FDG PET scan. To limit the impact of anesthesia, 18F-FDG 
was injected intraperitoneally (IP) in awake mice which were then 
transferred in a cage for 50 min to allow for the brain uptake in 
awake and freely moving animals. Mice were then anesthetized 
using isoflurane to allow for a static 20 min brain PET acquisition. 
Brain 18F-FDG PET images were co-registered to a template and 
normalized in standardized uptake value (SUV). Comparison of 
18F-FDG uptake between groups was performed using regional 
analysis and Statistical parametric mapping (SPM). Results: Baseline 
scan unveiled a significantly lower glucose metabolism in KO vs WT 
mice in subcortical regions including striatum, thalamus, midbrain 
and hippocampus (p<0.001) but not in the brain stem (p>0.05), 
which was therefore used as a reference region to generate SUVR-
normalized images. Longitudinal analysis showed a decline in SUVR 
in both the treated and the non-treated KO mice. However, SPM 
analysis showed that CBT101-treatment significantly mitigated 
this decline in the striatum, thalamus and hippocampus (p<0.05) 
although it did not restore normal glucose metabolism compared 
with WT mice. Conclusion: Deficiency in creatine transporter is 
associated with a significant loss and decline in brain glucose 
metabolism which can be non-invasively monitored using brain 
18F-FDG PET. Supplementation with CBT101 in KO mice significantly 
mitigated the decline in brain glucose metabolism in subcortical 
brain regions.

OP-555
Advances of Novel [18F]F-diarylbisthiazoles as Specific PET 
tracer for α-Synucleinopathies imaging
B. Hooshyar Yousefi1, B. C. Uzuegbunam2, W. Paslawski3, J. Li4, 
D. Librizzi5, M. Luster5, W. Weber2, P. Svenningsson3, H. Ågren4, T. 
Arzberger6;  
1Philipps University of Marburg, Nuclear Medicine Department, 
Radiopharmacy, Marburg, GERMANY, 2Department of Nuclear 
Medicine, Technical University of Munich, Munich, GERMANY, 
3Department of Clinical Neuroscience, Karolinska Institutet, 
Stockholm, SWEDEN, 4Department of Physics and Astronomy, 
Uppsala University, Uppsala, SWEDEN, 5Philipps University of 
Marburg, Nuclear Medicine Department, Marburg, GERMANY, 
6Ludwig-Maximilians-University of Munich, Munich, GERMANY.

Aim/Introduction: Development and translational research of 
specific 18F-labeled tracers based on diarylbisthiazole (DABTA) with 
high binding affinity to α-synuclein fibrils (α-syn) and excellent 
selectivity over β-amyloid (Aβ) and tau (τ) fibrils. Materials and 
Methods: We apply in silico, molecular dynamics and quantum/
molecular mechanics approaches to study the binding properties 
of the designed DABTA ligands. Machine learning methods 
(MLM) were used to model the physiochemical properties and 
pharmacokinetics (PK) of the ligands. The library of DABTAs with 

high affinity to α-syn with excellent selectivity are synthesized and 
their brain uptake kinetics and binding properties measured. The 
ligands with suitable PK and excellent in vivo stability are used 
further within our translational research, screened via experimental 
lipophilicity and assays, plasma stability, biodistribution, in vivo 
metabolite analyses and postmortem autoradiography of human 
brain slices with α-synucleinopathies. Results: The promising 
DABTAs based on in silico calculations (Ki <3 nM and >>100 folds 
selectivity) are synthesized and studied with in vitro assays and in 
vivo investigations. The most promising tracer with excellent binding 
properties (Ki ≤1 nM), logD 2.65, based on the biodistribution results 
in healthy mice showed initial brain uptakes of up to 7.3 %ID/g and 
with fast washout from brain at 120 mins p.i. down to 0.58 %ID/g. In 
addition to showing excellent plasma stability up to 120 mins p.i., 
their metabolite analyses showed no radiometabolites in animals’ 
brain. The autoradiography experiments showed an excellent 
specific α-syn staining of the radiotracers to α-syn loaded regions 
in postmortem brain of individuals with α-synucleinopathies. 
Conclusion: The binding features from in silico modeling help 
rational design of the tracers with desired properties. The promising 
in vitro and in vivo results encourage us to further investigate 
the tracer by in vivo imaging in animal models, autoradiography, 
immunohistochemistry, nonhuman primate and translation to first 
in human investigation. This will offer a groundbreaking method to 
the highly desirable, but as yet unmet, medical need to detect and 
quantify the presence, severity, and regional distribution of α-syn and 
its clinical manifestations in individuals with α-synucleinopathies in 
vivo. References: This project was supported by ParkinsonFonds 
Deutschland.

OP-556
Neuroplasticity and brain connectivity in a rat model of 
bilateral labyrinthectomy - a longitudinal [18]UCB-H/[18F]
FDG study
M. Antons1, H. McGregor2, M. Lindner2, M. Grosch1, R. Oos2, G. 
Palumbo2, M. Brendel2, S. Ziegler2, P. Bartenstein2, M. Dieterich3, A. 
Zwergal1;  
1German Center for Vertigo and Balance Disorders, DSGZ, 
Ludwig-Maximilians-University of Munich, Munich, GERMANY, 
2Department of Nuclear Medicine, Ludwig-Maximilians-University 
of Munich, Munich, GERMANY, 3Department of Neurology, 
Ludwig-Maximilians-University of Munich, Munich, GERMANY.

Aim/Introduction: Neuronal lesions trigger mechanisms of structural 
and functional neuroplasticity, which can support recovery and are 
an attractive target for therapy. However, the temporal and spatial 
appearance of structure-function changes and their interrelation 
remain unclear. Specifically, metabolic and structural connectivity 
in complex brain networks have not been investigated after a 
neuronal damage in vivo in PET so far. Materials and Methods: 
The current study aimed to directly compare serial whole-brain 
in vivo measurements of functional plasticity (by [18F]FDG-PET) 
and structural synaptic plasticity (by [18F]UCB-H-PET) before and 
after bilateral labyrinthectomy in rats (n=24). Univariate voxel-wise 
statistical analysis of regional cerebral glucose metabolism (rCGM) 
and [18F]UCB-H binding over time were calculated and compared 
to temporal changes of [18F]FDG- and [18F]UCB-H-based brain 
connectivity (determined by Pearson’s correlation in segmented 
brain regions). Results: Complex structure-function changes were 
found after bilateral labyrinthectomy: in brainstem-cerebellar 
circuits, rCGM decreased early followed by a reduced synaptic 
density. In the thalamus, increased [18F]UCB-H binding preceded 
a higher rCGM uptake. In frontal-basal ganglia loops, an increase in 
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synaptic density was paralleled by a decrease in rCGM. [18F]FDG- 
and [18F]UCB-H-based connectivity patterns also changed mostly 
in brainstem-cerebellar and frontal-basal ganglia networks after 
bilateral labyrinthectomy. Conclusion: In conclusion, combined 
[18F]FDG/[18F]UCB-H dual tracer imaging reveals that adaptive 
neuroplasticity after bilateral vestibular loss is not a uniform process 
but is composed of complex spatial and temporal patterns of 
structure-function coupling in networks associated with vestibular, 
multisensory and motor control. In this regard, [18F]UCB-H-based 
connectivity analysis may be a promising method to investigate 
structural network plasticity after a neuronal lesion.

OP-557
The Evaluation of ATP5A as a Novel Target for Imaging 
Mitochondrial Dysfunction in Alzheimer’s disease
C. Jie1, A. Delparente1, C. Keller1, R. Schibli1,2, L. Mu1;  
1ETH Zürich, Zurich, SWITZERLAND, 2Paul Scherrer 
Institute, Villigen, SWITZERLAND.

Aim/Introduction: Mitochondrial dysfunction gains increasing 
attention in Alzheimer’s disease (AD), where dysfunctional ATP 
synthase has diminished activity of the alpha subunit of the ATP 
synthase (ATP5A) in AD post-mortem brains and reduced ATP5A 
protein levels in APP/PS1 mice.13 This makes ATP5A an interesting 
diagnostic target to explore for AD. Thus, we investigated [11C]J147 - a 
compound targeting ATP5A4 - as a potential mitochondrial positron 
emission tomography (PET) tracer for imaging AD. Materials and 
Methods: Immunofluorescence microscopy and quantitative 
polymerase chain reaction (qPCR) were conducted to determine 
ATP5A expression in AD mouse model tissues (APP/PS1 and P301L 
mouse brains). J147 and precursor were synthesised as previously 
described.5 The radiosynthesis of [11C]J147 was established using [11C]
MeOTf in CH3CN at room temperature. [11C]J147 was characterised 
in vitro by autoradiography in healthy and AD model tissues (APP/
PS1 mouse and F344 rat brains). Lastly, the in vivo behaviour of [11C]
J147 was evaluated by PET imaging and radiometabolite studies 
in healthy rodents. Results: Immunofluorescence microscopy and 
qPCR in AD mouse brains showed a reduction of ATP5A compared 
to control. J147 and its precursor were synthesised in 57% and 
72% yields, respectively. [11C]J147 was synthesised with high 
molar activities of 180-686 GBq/µmol at the end of synthesis with 
>99% radiochemical purity. Around 50% blocking of [11C]J147 was 
achieved by J147 in autoradiography. Further autoradiography 
experiments showed reduced accumulation of [11C]J147 in both AD 
model tissues compared to control. In vivo PET imaging in healthy 
rodents demonstrated high brain uptake. No radiometabolites 
were detected in the brain 5 min post-injection and after 30 
min the majority was still intact tracer. Conclusion: ATP5A is a 
promising novel diagnostic target for AD where we demonstrate 
reduced expression in AD mouse models. [11C]J147 was successfully 
synthesised and characterised in vitro and in vivo, demonstrating its 
potential for further AD PET tracer development. Moreover, imaging 
mitochondrial dysfunction using ATP5A PET tracers has a myriad 
of possibilities to explore other mitochondria-involved diseases, 
including cardiovascular and metabolic diseases. References: 1. 
Patro et al. Int. J. Mol. Sci. 2021, 22, 11185. 2. Terni, et al., Brain Pathol., 
2010, 20, 222-233. 3. Misrani, et al., Front. Aging Neurosci., 2021, 13, 
1-19. 4. Goldberg, et al., Aging Cell, 2018, 17, e12715. 5. Wang, et al., 
Bioorganic Med. Chem. Lett., 2013, 23, 524-527.

OP-558
64Cu-Azacyclopeptide targeting soluble Aβ oligomers as 
an early Alzheimer’s disease diagnostic PET tracer
V. Dumulon-Perreault1, S. Ait-Mohand2, O. Sarrhini2, R. 
Mulamreddy3, S. Vutla3, K. Fernandes4,1,5, W. D. Lubell3, S. 
Rahimipour6, B. Guérin2,1;  
1Sherbrooke Molecular Imaging Center (CIMS)/Research Center 
of the CHUS (CRCHUS), Sherbrooke, QC, CANADA, 2Department 
of nuclear medicine and radiobiology, Université de Sherbrooke, 
Sherbrooke, QC, CANADA, 3Department of chemistry, Université 
de Montréal, Montréal, QC, CANADA, 4Department of medicine, 
Université de Sherbrooke, Sherbrooke, QC, CANADA, 5Research 
Centre on Aging, CIUSSS de l’Estrie-CHUS, Sherbrooke, QC, CANADA, 
6Department of Chemistry, Bar-Ilan University, Ramat-Gan, ISRAEL.

Aim/Introduction: Over 7 million Europeans live with Alzheimer’s 
disease (AD) or other kinds of dementia. Their numbers are expected 
to double by 2050. Soluble amyloid beta (Aβ) oligomers are the best 
predictors of memory decline because they accumulate many years 
before clinical AD symptoms and are implicated in synapse loss. 
However, detection of early Aβ oligomers prior to plaque formation 
remains an unmet medical need. We developed and patented 
azacyclo-D,L-α-peptides that inhibit Aβ aggregate formation and 
toxicity through interactions with soluble and low molecular 
weight oligomers and disassembly of preformed aggregates. The 
in vivo capacity of the 64Cu-labeled azacyclopeptide was validated 
for early AD diagnosis in appropriate animal models. Materials and 
Methods: The in vivo imaging properties of 64Cu-azacyclopeptide 
were examined using two clinically relevant transgenic murine 
models of AD (5xFAD and 3xTg) as well as wild type (WT) mice. 
Longitudinal imaging experiments were performed with 64Cu-
azacyclopeptide on small animal PET/CT and high-resolution small 
animal PET scanner. As control, a subset of mice was imaged with 
11C-PIB. The PET/CT data were processed using PMOD software 
version 3.8 and expressed as percent injected dose per gram of 
tissue (%ID/g). Regions of interest were delineated on fused PET/
CT images using a mouse brain atlas and quantified. Results: 
Preliminary results showed that the azacyclopeptide PET tracer 
labeled with 64Cu (half-life of 12.7h) was stable, permeated the 
blood brain barrier (BBB) and exhibited maximal Aβ oligomer 
uptake at 20h post-injection. Uptake of 64Cu-azacyclopeptide was 
low in 44 day-old WT mice. In 5xFAD mice, 64Cu-azacyclopeptide 
uptake in the thalamus increased with age from 44 (0.24±0.01 
%ID/g) to 72 (0.31±0.01 %ID/g) days, paralleling Aβ oligomer 
formation. Immunohistochemistry (ex vivo) with oligomer-specific 
A11 antibody confirmed high levels of Aβ in the thalamus of 58-
day old 5xFAD mice brain slices. 11C-PIB binds mainly fibrils and 
insoluble plaques in the cortex and the thalamus on the same 
95-day-old 5xFAD animals. Uptake of 64Cu-azacyclopeptide was 
also seen in the thalamus of 3xTg mice at 73 (0.24±0.01 %ID/g) and 
114 (0.49±0.01 %ID/g) days. Conclusion: Our lead 64Cu-PET tracer 
can cross the BBB and exhibited unprecedented early detection of 
Aβ oligomer formation in two clinically relevant AD mouse models. 

OP-559
Specific loss of NPC1 in myeloid cells drives single cell 
18kDa translocator protein expression in microglia and 
leads to reactive astrocytosis and loss of synaptic function
S. Hummel1,2, L. Dinkel2, L. Bartos1, K. Wind1, L. Sebastian 
Monasor2, L. Slemann1, L. Kunze1, J. Gnörich1,2, S. Lindner1, P. 
Bartenstein1, N. Albert1, M. Brendel1,2, S. Tahirovic2;  
1Department of Nuclear Medicine, Ludwig-Maximilians-
University of Munich, Munich, GERMANY, 2DZNE—German 
Center for Neurodegenerative Diseases, Munich, GERMANY.
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Aim/Introduction: Microglial activation is one hallmark in the 
neuropathology of the genetically inherited lysosomal storage 
disease Niemann-Pick type C (NPC). However, it remains unclear 
if microglial activation is caused by lysosomal storage in microglia 
with NPC1 loss of function or as a reactive upregulation of the 
brain’s innate immune system to neuronal cell death. Furthermore, 
the impact of microglial activation on the development of 
neurodegeneration is unclear. Hence, we created a conditional 
knock-out mouse model with a specific loss of NPC1 in microglia by 
crossing floxed NPC1 mice to the CX3CR1 Cre line (Npc1flox/cre+) and 
characterized the model by imaging biomarkers for inflammation 
and synaptic function. Materials and Methods: These Npc1flox/cre+ 
mice (n=18) and wild-type controls (n=18) received PET imaging 
for microglial activation (18 kDa translocator protein [TSPO], [18F]
GE-180), reactive astrocytosis (monoaminoxidase B [MAO-B], [18F]
D2-deprenyl), and synaptic density (synaptic vesicle glycoprotein 
2A [SV2A], [18F]UCB-H) at 2, 7 and 12 months of age. Standardized 
uptake value ratios (SUVr) of TSPO and MAO-B PET as well as SUV 
of SV2A PET were compared between NPC mice and wild-type 
controls by regional and voxelwise analyses. Cellular signal sources 
of TSPO PET were determined by cell sorting after tracer injection 
at 12 months of age (scRadiotracing). Results: The Npc1flox/cre+ mice 
showed a strong increase of the TSPO PET signal in the whole brain, 
with a pronounced increase in the midbrain when compared to 
wild-type controls (+9.4% at 2 months, +26% at 7 months, +20% 
at 12 months; all p < 0.005). In addition, scRadiotracing identified 
a 1.5-fold higher TSPO tracer uptake per single microglia cell and 
a 4-fold increase in microglial cell count in Npc1flox/cre+ mice when 
compared to microglia of wild-type controls. TSPO tracer uptake 
of single microglia was distinctly higher when compared to single 
astrocytes (8.9-fold for Npc1flox/cre+, 11.5-fold for wild-type controls). 
Npc1flox/cre+ mice showed increased MAO-B PET signals in the 
midbrain at 7 months (+13%, p < 0.001) and 12 months (+26%, p 
< 0.0001). SV2A PET signals revealed an early elevation (+21% at 
2 months) in the midbrain of the Npc1flox/cre+ mice and decreased 
towards 12 months of age when compared to baseline (-23%, 
p < 0.01). Conclusion: Specific loss of NPC1 in microglia leads to 
strong microglial activation. The TSPO PET signal is mostly driven 
by microglial tracer uptake. Strong microglial activation in Npc1flox/

cre+ mice leads to reactive astrocytosis and loss of synaptic function. 

OP-560
Direct comparison of the blood-brain barrier transport 
and vulnerability to P-glycoprotein-mediated drug-drug 
interaction of domperidone versus metoclopramide 
assessed using in vitro assay and pharmacokinetic PET 
imaging
L. Breuil1, S. Goutal1, A. Soyer1, M. Goislard1, V. Lebon1, D. Audisio2, 
A. Del Vecchio3, F. Caille1, N. Tournier1;  
1Biomaps, Orsay, FRANCE, 2CEA, Saclay, 
FRANCE, 3CEA, Orsay, FRANCE.

Aim/Introduction: Domperidone and metoclopramide are 
antagonists of dopamine D2 receptors widely prescribed as 
antiemetic drugs. More frequent central nervous system adverse 
effects have been reported for metoclopramide suggesting higher 
brain exposure. Both domperidone and metoclopramide are 
substrates of the P-glycoprotein (P-gp), the main efflux transporter 
at the blood-brain barrier (BBB). Studies are needed to compare 
the neuropharmacokinetics of domperidone and metoclopramide 
and estimate the risk for drug-drug interaction (DDI) with 

inhibitors of P-gp. Pharmacokinetic PET imaging using carbon-11 
radiolabeled analogues of domperidone (11C-domperidone) and 
metoclopramide (11C-metoclopramide) provides a unique method 
to compare the BBB penetration and P-gp-mediated transport 
of domperidone and metoclopramide in vivo. Materials and 
Methods: Uptake of 11C-domperidone and 11C-metoclopramide 
in MDCKII-MDR1 cells overexpressing human P-gp was compared in 
the presence of increasing concentration of the potent and specific 
P-gp inhibitor tariquidar (n=4 vial per condition). The uptake ratio 
(UR) was estimated as the ratio of the maximal uptake (full inhibition) 
to the baseline uptake (no inhibition). Sensitivity to inhibition was 
described by the IC50 of tariquidar for each substrate, estimated 
from the sigmoidal Hill equation. In rats, area under the time-activity 
curve in the brain (AUCbrain; n=4 per condition) of microdose 
11C-domperidone and 11C-metoclopramide were assessed using 
dynamic microPET imaging in rats (30 min) in the absence and the 
presence of P-gp inhibition (tariquidar, i.v dose). A mean AUCplasma 
was assessed in two additional rats in each condition to estimate 
AUCbrain/AUCplasma considering the metabolite-corrected 
arterial input function. Results: In vitro, the IC50 of tariquidar was 
significantly different between 11C-domperidone (221 nM [198-248 
nM]) and 11C-metoclopramide (4 nM [2-8 nM]). Maximal increase in 
cellular uptake was 2.6±0.1-fold for 11C-domperidone and 1.4±0.1-
fold for 11C-metoclopramide (p<0.001). In vivo, baseline AUCbrain/
AUCplasma was significantly higher for 11C-metoclopramide 
(1.95±0.36) compared with 11C-domperidone (0.38±0.16, p<0.001). 
Maximal increase in the brain distribution of 11C-metoclopramide 
(7.33±0.55) was achieved using 8 mg/kg of tariquidar. In comparison, 
neither 8 nor 15 mg/kg of tariquidar increased the brain exposure 
to 11C-domperidone (p>0.05). Conclusion: Domperidone is an 
avid P-gp substrate in vitro with lower baseline brain penetration 
compared with metoclopramide in vivo. Moreover, compared 
with metoclopramide, domperidone is less vulnerable to P-gp-
mediated DDI, suggesting extremely low brain penetration, even in 
the presence of P-gp inhibition. This study illustrates the relevance 
of microdose pharmacokinetic PET imaging to compare the brain 
kinetics of drugs with translational perspectives. 

OP-561
Evaluation of synaptic density using SV2A PET imaging as 
a readout of depression and antidepressant response in a 
mice model of depression
C. Leroy1, S. Goutal1, I. Mendez-David2, W. Saba1, M. Goislard1, 
M. Bottlaender1, F. Caillé1, A. Gardier2, E. Corruble3,4, V. Lebon1, R. 
Colle3,4, N. Tournier1, D. David2;  
1Inserm U1281, CNRS, Université Paris Saclay, CEA-SHFJ, Orsay, 
FRANCE, 2Université Paris-Saclay, Faculté de Pharmacie, 
CESP-Inserm, équipe MOODS, Chatenay Malabry, FRANCE, 
3Université Paris-Saclay, Faculté de Médecine, CESP, 
MOODS Team, INSERM, Le Kremlin Bicêtre, FRANCE, 4Service 
Hospitalo-Universitaire de Psychiatrie de Bicêtre, Hôpitaux 
Universitaires Paris-Saclay, Assistance Publique-Hôpitaux 
de Paris, Hôpital de Bicêtre, Le Kremlin Bicêtre, FRANCE.

Aim/Introduction: The high prevalence of major depressive 
disorder and the variable effectiveness of antidepressant justify 
investigation of the molecular determinants of the pathogenesis 
and therapeutics. Several studies provided evidence of reduced 
synaptic density and cell loss in rodent models of depression. 
Antidepressant therapies can rapidly induce synaptogenesis and 
reverse these neuronal deficits. Estimating synaptic density in living 
brain is now possible in positron emission tomography (PET) using 
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novel radiotracers targeting the synaptic vesicle glycoprotein-2-A 
(SV2A). Recently, synaptic density deficiency has been proven in a 
small number of high severily depressed patients. However, effect 
of antidepressant drugs on synaptogenesis remains to be evaluated 
in vivo. This preclinical study aims to profile synaptic density using 
SV2A-PET imaging in relation to depression-like phenotype and 
antidepressant response in a well-validated mouse model of 
depression. Materials and Methods: Adult male C57BL/6JRj mice 
were subjected to chronic corticosterone treatment (CORT, 35 ug/
ml) in the drinking water to induced a depression-like phenotype. 
Mice were thereafter subjected to 4-weeks of a selective serotonin 
reuptake inhibitors (SSRI) antidepressant treatment (Fluoxetine, 
18 mg/kg/day) or Vehicle (VEH). Synaptic density was compared 
between CORT-Fluoxetine (N=6), CORT-VEH (N=6) and VEH-VEH 
(N=5) using 90-min PET acquisition after [11C]UCB-J injection 
(3.32±1.43 MBq), a SV2A-targeting radioligand. Depression score and 
antidepressant response were assessed by calculating the latency 
to feed at the Novelty Suppressed Feeding test, before (at 4 weeks) 
and after (at 8 weeks) antidepressant treatment. Standardized 
Uptake values ratio of [11C]UCB-J binding (SUVr) of PET acquisition 
were extracted between 60-90 min in cortex and hippocampus and 
normalized to corresponding heart-blood pool. Results: [11C]UCB-J 
SUVr of CORT-VEH mice were lower in hippocampus compared to 
VEH-VEH (p=0.013) and CORT-Fluoxetine (p=0.020) and also lower in 
cortex but only significant compared to CORT-Fluoxetine (p=0.013). 
[11C]UCB-J SUVr in CORT-Fluoxetine and VEH-VEH groups were not 
significantly different (p>0.65). Depression score was significantly 
reduced in the CORT-Fluoxetine mice compared to CORT-VEH 
(p=0.014) and VEH-VEH (p=0.020), indicative to antidepressant 
efficacy. An inverse correlation between the depression score 
and [11C]UCB-J SUVr in the cortex was observed (p=0.026). 
Conclusion: These pilot preclinical data suggest that presynaptic 
terminal restoration predicted the antidepressant efficacy of SSRI 
. Synaptic plasticity might contribute to neurobiology substrate of 
depression and may provide a biomarker of therapeutic efficacy. A 
continuation of this preliminary work coupled with ex vivo and in 
vitro multimodal tools would be useful to better characterize the 
biological processes underlying the modification of [11C]UCB-J 
binding.

OP-562
In vivo characterization of [11C](+)3-MPB binding to 
mAChR in the brain of living mice
S. Kim1,2, H. Kim1,2, B. Moon3, B. Lee2, H. Park2,4, S. Kim2,4,5;  
1Department of Applied Bioengineering, Graduate School of 
Convergence Science and Technology, Seoul National University, 
Seoul, KOREA, REPUBLIC OF, 2Department of Nuclear Medicine, 
Seoul National University College of Medicine, Seoul National 
University Bundang Hospital, Seongnam, KOREA, REPUBLIC OF, 
3Department of Nuclear Medicine, Ewha Womans University 
Seoul Hospital, Ewha Womans University College of Medicine, 
Seoul, KOREA, REPUBLIC OF, 4Department of Molecular 
Medicine and Biopharmaceutical Sciences, Graduate School 
of Convergence Science and Technology, Seoul National 
University, Seoul, KOREA, REPUBLIC OF, 5Advanced Institutes 
of Convergence Technology, Suwon, KOREA, REPUBLIC OF.

Aim/Introduction: Positron emission tomography (PET) 
radiotracers targeting muscarinic acetylcholine receptors (mAChR) 
could have an enormous impact on enhancing therapeutic 
strategies for various neurological diseases including dementia. (+)
N-[11C]methyl-3-piperidyl benzilate ([11C](+)3-MPB) was developed 
as a PET radiotracer for mAChR. The aim of the present study is 

to characterize binding of [11C](+)3-MPB to mAChR in the brain 
of living mice. Materials and Methods: A total of 24 ICR mice 
underwent dynamic [11C](+)3-MPB PET/CT studies after treatment 
with vehicle and different doses of mAChR antagonists, solifenacin 
and oxybutynin. Regional brain non-displaceable binding potential 
(BPND) of [11C](+)3-MPB to mAChR was estimated using time-course 
of [11C](+)3-MPB distribution in cortical and subcortical structures 
and a simplified reference tissue model with cerebellar reference 
tissue input function. The differences in regional brain BPND of 
[11C](+)3-MPB were examined to establish the dose-response 
relationship in terms of the effective dose (ED50) using non-linear 
regression analysis for the Emax model. Results: [11C](+)3-MPB PET 
quantitatively visualized cortical and subcortical mAChR function 
and its dose-dependent changes after solifenacin and oxybutynin 
treatment in the brain of living mice. Solifenacin and oxybutynin 
showed a maximal 61% and 60% difference compared to BPND 
of vehicle treatment for the highest doses of those drugs (10 mg/
kg and 1 mg/kg, respectively) in the striatum. ED50 across regions 
ranged 3.67 - 12.54 mg/kg and 0.42 - 1.18 mg/kg for solifenacin 
and oxybutynin, respectively. Conclusion: In vivo quantitative PET 
analysis of brain mAChR occupancy may provide a fundamental 
basis for managing therapeutic strategies of potential drugs that 
exert mAChR antagonism implicated in neurological diseases. 
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OP-563
Calibration Procedures for Multi-Center Dosimetry 
Studies with 177Lu Radiopharmaceuticals: Early Experience 
from the Canadian Cancer Trial Group PR.21 Trial (NCT 
04663997)
C. Uribe1, N. Colpo1, J. Brosch-Lenz1, C. Dellar2, W. Parulekar2, F. 
Saad3, K. Chi1, K. Zukotynski4, J. Beauregard5, F. Benard1;  
1BC Cancer, Vancouver, BC, CANADA, 2Canadian Cancer 
Trials Group, Kingston, ON, CANADA, 3University of 
Montreal Hospital Center, Montreal, QC, CANADA, 
4Hamilton Health Sciences Centre, Hamilton, ON, CANADA, 
5Université Laval, Quebec City, QC, CANADA.

Aim/Introduction: Accurate dosimetry is key for personalized 
radiopharmaceutical therapy (RPT). However, variability in 
dosimetry protocols including equipment calibration are limitations 
for widespread adoption of dosimetry to clinical practice. We 
aim to develop a simple and reliable method to cross calibrate 
instruments from 18 different institutions in Canada to enable 
accurate and comparable dose assessments for 177Lu therapies. 
Materials and Methods: Three 30-ml glass vials with 7.2 GBq 
177Lu calibrated by the radiopharmaceutical manufacturer were 
used to define calibration numbers (CNs) for the dose calibrator 
at the core-lab. Activity was extracted to prepare samples in other 
geometries (10-ml glass vial and point source in Eppendorf tube). 
The CNs for other geometries were determined from differences 
in pre- and post-activity extraction. Geometry/linearity tests were 
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performed. Later, each center received three sources of 177Lu from 
the core lab: (A) a 30-ml glass vial with ~7.4 GBq, (B) a 10-ml glass 
vial with ~2.5 GBq, and (C) a point source in a 1.5-ml Eppendorf 
tube with ~15 MBq. CNs for each dose calibrator were assessed for 
each of the sources. An additional CN for a 20-ml syringe (for patient 
injection) was also determined. Using medium-energy collimators, 
each center performed a planar scan of source C with 4 energy 
windows (photopeak: 208keV@20%, upper and lower scatter 
@10%, general scatter: 110keV@100%) to calculate the gamma 
camera calibration factor (CF). Camera dead-time will be estimated 
using planar scans of sources A, B, and A+B Results: Core-lab CNs 
were A=414x10, B=389x10, C=426x10, syringe=427x10. Recovered 
activity was within 0.5% of the true. The geometry test was within 
2.75% and linearity within 1.43%. Thirteen dose calibrators from 
5 different centers and vendors have been calibrated. CNs for 
Biodex were A=119±4.5, B=123±4.8, C=118±3.5, syringe=118±5.2, 
while for Capintec these were A=(411±2.5)x10, B=(387±6.6)x10, 
C=(497±27.6)x10, syringe=(420±3.0)x10. CNs were modified from 
initial values (i.e. before performing the procedure) of 118±6.0 and 
(456±6.3)x10 for Biodex and Capintec, respectively. Not accounting 
for different CNs for each geometry would result in differences of 
up to 12% in activity measurements. Four Siemens and two GE 
cameras have been calibrated with averagy CFs of 9.22±0.15 and 
5.04±0.43 cps/MBq, respectively. CFs showed small variations across 
cameras of a same manufacturer. Conclusion: We present a simple 
approach for standardized, reproducible multicenter dosimetry 
that minimizes the burden at participating sites and requires little 
activity manipulation. This could allow for robust and standardized 
quantitative 177Lu SPECT/CT imaging needed for personalized RPTs. 

OP-564
The EARL Quantitative177Lu-SPECT-CT accreditation 
programme
J. Dickson1, M. Cremonesi2, A. M. Denis-Bacelar3, I. Hristova4, M. 
Koole5, S. Peters6, K. Sjögreen Gleisner7, J. Tran-Gia8, M. Lassmann8;  
1University College London Hospitals, London, UNITED KINGDOM, 
2Istituto Europeo di Oncologia, Milan, ITALY, 3National Physics 
Laboratory, Teddington, UNITED KINGDOM, 4EANM Forschungs 
GmbH, Vienna, AUSTRIA, 5KU Leuven, Leuven, BELGIUM, 
6Radboudumc, Nijmegen, NETHERLANDS, 7Lund University, 
Lund, SWEDEN, 8University of Würzburg, Würzburg, GERMANY.

Aim/Introduction: The field of 177Lu radiopharmaceutical therapy 
is rapidly expanding, which is reflected in the increased use of 
existing radioligands such as [177Lu]Lu-DOTATATE or [177Lu]Lu-PSMA, 
with new ones such as [177Lu]Lu-FAPI already in development. 
Post-therapy quantitative SPECT-CT is important for treatment 
verification, dosimetry, and trials requiring information on the 
pharmacokinetics. However, SPECT-CT imaging protocols for 177Lu 
are not standardised, which hampers scientific progress in this 
rapidly developing field. EANM/EARL has therefore formed a task 
group to define a standardisation and harmonisation programme 
for quantitative 177Lu SPECT-CT. Materials and Methods: Key aspects 
of an accreditation programme for 177Lu SPECT-CT quantification 
were defined as: the accuracy of the radionuclide calibrator; large 
volume quantitative image accuracy; and characterisation of 
spatial resolution performance. Given that data acquisition and 
reconstruction affect quantitative outcomes, predefined parameters 
are provided, although centres can optionally submit additional data 
for their site’s preferred reconstruction parameters for assessment. 
Maximising site inclusivity, while still maintaining high quality is an 

important part of the programme. To help achieve this, feasible data 
collection with easily accessible phantoms is adopted. Results: The 
accreditation programme is as follows. The radionuclide calibrator 
must demonstrate a path to accurate measurement of 177Lu activity, 
and traceability to primary standards is recommended. Large 
volume SPECT-CT quantitative accuracy should be established via 
the measurement of a large cylinder phantom filled with a uniform 
177Lu solution (e.g., a Jaszczak phantom without inserts). Using this 
data, an image calibration factor is obtained to convert count-
rate to activity concentration for the specific setup (combination 
of system and acquisition/reconstruction protocol). Cross checks 
are also performed for systems that offer a built-in manufacturer’s 
calibration option (e.g., based on long-lived traceable sources). To 
reflect the poor spatial resolution of SPECT (compared to PET), 
characterisation of spatial resolution is performed using a NEMA 
IEC PET body phantom and spheres, replacing the smallest 10 
mm diameter sphere with a 6 cm diameter sphere. All spheres are 
filled with a 177Lu solution, while the background compartment 
is filled with water to assess spill-out effects. Pass/Fail criteria are 
set for the radionuclide calibrator, scanner calibration, and spatial 
resolution performance. Conclusion: An accreditation programme 
for quantitative post-therapy 177Lu quantitative SPECT-CT has been 
started, with the aim of bringing harmonisation and standardisation 
to this imaging procedure. Following programme testing, it is 
hoped that accreditation will be open to all by the end of 2022. 

OP-565
A multicenter study on observed discrepancies between 
vendor-stated and 90Y PET-measured activities for both 
glass and resin 90Y microsphere devices
S. Gnesin1, J. K. Mikell2, M. Conti3, J. O. Prior4, T. Carlier5, T. V. Lima6, 
Y. K. Dewaraja7;  
1Institute of Radiation Physics, Lausanne University Hospital and 
University of Lausanne, Lausanne, SWITZERLAND, 2Department 
of Radiation Oncology, University of Michigan, Ann Arbor, MI, 
UNITED STATES OF AMERICA, 3Siemens Healthineers, Molecular 
Imaging, Knoxville, TN, UNITED STATES OF AMERICA, 4Department 
of Nuclear Medicine and Molecular Imaging, Lausanne University 
Hospital and University of Lausanne, Lausanne, SWITZERLAND, 
5Nuclear Medicine Department, University Hospital of Nantes, 
Nantes, FRANCE, 6Department of Radiology and Nuclear 
Medicine, Luzerner Kantonsspital, Luzern, SWITZERLAND, 7Division 
of Nuclear Medicine, Department of Radiology, University of 
Michigan, Ann Arbor, MI, UNITED STATES OF AMERICA.

Aim/Introduction: Two medical devices, 90Y glass and resin 
microspheres, are presently commercially available for selective 
internal radiation therapy (SIRT) for primary liver cancer and 
liver metastases. Personalized therapeutic activity prescription is 
determined considering levels of efficacy in tumours and safety 
in normal tissues known from published dose-response studies. 
It is key that both administered activities and that dose-response 
relationship are based on reliable, accurate and reproducible 
activity measurement. This multicentre, multi-device study aimed to 
compare the manufacturer-declared vial activity with quantitative 
90Y PET/CT assessment of the same vials. Materials and Methods: 
We compared 90Y PET-measured activity (APET) from glass (ng=56) 
and resin (nr=18) microspheres vials with the calibrated activity 
provided by the manufacturer (AM). Additionnaly, PET-measured and 
manufacturer-stated activity in ncl=4 vials containing 90Y-chloride 
were compared. All activities were referred to the PET acquisition 
time. PET activities were determined directly from the quantitative 



Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751  S188

images using an expanded VOI encompassing the vial. 90Y PET/CT 
data were acquired in 4 centres using five PET/CT systems: PET-1: 
Biograph Vison 600, CHUV Lausanne, Switzerland (ng=43, nr=11, 
ncl=2); PET-2: Discovery 690, CHUV Lausanne, Switzerland (ng=8); 
PET-3: Biograph mCT-40, University of Michigan Hospital, USA 
(ng=13, ncl=2); PET-4: Biograph Vison 600, Luzern Kantonsspital, 
Switzerland (nr=6); PET-5: Biograph mCT-40, University Hosptial 
of Nantes, France (nr=1). Images were reconstructed with vendor 
software using recommended parameters for 90Y. We used ANOVA 
tests to assess statistical significance (p<0.05) of results. Results: 
The mean APET/AM ratio for 90Y-labeled glass microspheres was 
0.79±0.04 [range: 0.71-0.89]. The mean APET/AM ratio for 90Y-labeled 
glass microsphere acquired with PET-1 vs. PET-3 were similar 
(p=0.43), statistically-significant differences were found between 
PET-1 vs. PET-2 (∆APET/AM=+0.04, p=0.009) and between PET-2 vs. 
PET-3 (∆APET/AM=-0.06, p=0.002). The mean APET/AM ratio for the 
resin microspheres was 1.15±0.06 [range: 1.05-1.25]. Mean APET/
AM measured in 90Y-chloride vials was 1.00±0.04 [range: 0.96-1.06]. 
Conclusion: We presented original data comparing quantitative 
PET and manufacturer-declared total activity in 90Y-labeled 
microspheres and 90Y-chloride vials. Surprisingly, manufacturer-
declared vial activities were substantially different when compared 
to quantitative PET for glass (mean ratio 0.79) and resin (mean ratio 
1.15), which showed opposite trends with a relative difference of 
46% between glass and resin activity calibrations. As expected in 
90Y-chloride vials, PET and manufacturer-declared activities were 
in close agreement (mean ratio 1.00). We hope the reported 
discrepancies will promote further investigations to establish 
reliable and accurate patient dosimetry and dose-response relation 
assessments. 

OP-566
Harmonization of Brain PET Images in Multi-Center PET 
Studies Using Hoffman Phantom Scan
M. Shekari1,2,3, E. Verwer4, M. Yaqub4, J. D. Gispert1,2,5, R. Boellaard4, 
on behalf of AMYPAD consortium;  
1Barcelonaβeta Brain Research Center, Barcelona, SPAIN, 
2IMIM (Hospital del Mar Medical Research Institute), Barcelona, 
SPAIN, 3Universitat Pompeu Fabra, Barcelona, SPAIN, 
4Department of Radiology & Nuclear Medicine, University 
Medical Centers, Amsterdam, NETHERLANDS, 5Centro de 
Investigación Biomédica en Red Bioingeniería, Biomateriales 
y Nanomedicina, (CIBER-BBN), Barcelona, SPAIN.

Aim/Introduction: Quantification of amyloid brain PET images 
is widely used in academic research and in clinical trials. In order 
to achieve reliable quantitative comparability in multi-center 
studies, it is necessary to achieve comparable image quality across 
different imaging sites regardless of the PET scanner model. The 
aim of this study is to harmonize brain PET images acquired in 
AMYPAD multi-center study using image quality and quantification 
metrics. Materials and Methods: A Hoffman 3D brain phantom, 
filled with ~18.5MBq of 18F-FDG solution, was used to mimic brain 
uptake, and a pool phantom filled with 80MBq 18F-FDG solutions 
positioned next to the end of the phantom was used to simulate 
scatter from the body. The Hoffman phantom was scanned for 
20 minutes and emission data were reconstructed using site-
specified reconstruction settings for clinical scans. Effective image 
resolution for each scanner was estimated using a digital reference 
object (DRO). Target image resolution was selected as the coarsest 
image resolution in the AMYPAD imaging network. The DRO was 
smoothed to achieve target image resolution (SDRO). PET images 

with effective resolution below target resolution were smoothed 
with 3D Gaussian filters with full width half maximum (FWHM) 
values ranging from 0.1 to 10 in steps of 0.1. The filter that yielded 
the smallest difference between the smoothed PET image and the 
SDRO image, was selected as the scanner-specific harmonization 
filter. Image quality metrics including the coefficient of variance 
(COV%), the global and regional grey matter recovery coefficient, 
and the grey matter to white matter ratio (Contrast) were calculated 
for all images before and after harmonization. All these operations 
were performed with the Hoffman 3D brain Analysis tool1. Results: 
Mean (SD) Effective image resolution of scanners was 5.57±1.24 
mm FWHM (range: 3.3 to 8.2 mm) and a target resolution of 8mm 
was selected for harmonizing data. Site-specific smoothing kernels 
of 5.71±1.29 mm FWHM (range:2 to 8mm) were applied to PET 
images to achieve 8mm FWHM target resolutions. COV% range 
across PET images decreased from 16.86±6.09% to 7.88±1.49% 
after harmonizing data (p-value<0.001). Contrast and GMRC 
level of variations reduced after harmonization to 1.54±0.05 and 
0.72±0.01 respectively (p-value<0.001). Conclusion: Harmonizing 
PET scans significantly reduced the variability in all image quality 
metrics without any major impact on tissue contrast and recovery 
coefficients, resulting in comparable PET images across all PET 
scanners. References: [1]Verwer et al, Harmonisation of PET/CT 
contrast recovery performance for brain studies. EJNMMI, 48(9), 
2856-2870.

OP-567
PET image quality assessment for quantitative 
radiotherapy-tailored PET/MR in multicenter trials: a 
phantom study
R. Winter1, O. Engelsen2, O. Sæther3, K. R. Redalen1;  
1Department of Physics, Norwegian University of Science 
and Technology (NTNU), Trondheim, NORWAY, 2PET Imaging 
Center, University Hospital of North Norway (UNN), Tromsø, 
NORWAY, 3Department of Radiology and Nuclear Medicine, 
St. Olav University Hospital, Trondheim, NORWAY.

Aim/Introduction: Quantitative PET is of growing interest in 
multicenter imaging biomarker studies. However, using different 
imaging systems in multicenter studies has the drawback that it may 
add variation to the image values. This is especially relevant for PET/
MR systems tailored towards imaging the patient in radiotherapy 
position, as customized coil setups and patient positioning devices 
imply data correction with custom attenuation maps and may 
impact and add variation to the image quality. Our aim was to 
assess the performance of a radiotherapy tailored PET/MR system 
for quantitative PET in two three-center imaging trials in head/neck 
and prostate cancer (clinicaltrials.gov NCT04612075, NCT04790968). 
Materials and Methods: Performance was measured on a 3T PET/
MR system with head/neck and pelvic radiotherapy setups in two of 
the three participating centers. The radiotherapy setups comprised 
a flat tabletop, a baseplate for mask fixation, body receive coils and 
coil holders. A NEMA image quality phantom was used, containing 
six spheres simulating different lesion sizes (diameter 10-37mm) in 
a large background compartment (9.5l). Spheres and background 
were filled with 18F-FDG dissolved in water as to measure known 
activity concentrations. PET scans were conducted with mounted 
and unmounted radiotherapy setup. Image reconstructions 
were performed with CT-derived attenuation maps of hardware 
and phantom. Gaussian filters of sizes 2-6 mm were tested. The 
recovery coefficient (RC) of the mean, maximum and peak activity 
concentration was analyzed per phantom sphere. The calibration 
bias was determined via the background RC. Results were assessed 
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according to the European Association of Nuclear Medicine 
Research Ltd. (EARL) standards. Results: The mean calibration bias 
per center was 7.9% and -4.7%, meeting the EARL acceptability 
criterion (<10%). RC values of the mean, maximum and peak 
activity concentration in the phantom spheres were in 94% of cases 
within the EARL limits at filter sizes of 3 and 6mm for EARL standards 
2 and 1, respectively. Most deviations were found for the maximum 
at a 3mm filter. RC values were within EARL limits regardless of bias 
correction, but correction led to lower intercenter variation. Results 
were consistent across scans with radiotherapy setup and without. 
Conclusion: Consistent PET values were feasible and reproducible at 
two different centers, meeting most EARL criteria in phantoms. The 
results show that quantitative PET is feasible in a multicenter study 
using PET/MR with a customized radiotherapy setup. Harmonized 
reconstruction settings and calibration remain important to reduce 
variation. Analysis in the third center is ongoing. 

OP-568
Image quality assessment along the one meter axial field-
of-view of the total-body Biograph Vision Quadra PET/CT 
system for 18F
I. Rausch1, J. G. Mannheim2, J. Kupferschläger3, C. la Fougère3, F. P. 
Schmidt2;  
1Medical University of Vienna, Vienna, AUSTRIA, 2Eberhard-
Karls University Tuebingen, Tübingen, GERMANY, 
3University hospital Tuebingen, Tübingen, GERMANY.

Aim/Introduction: Total-body (TB) PET/CT systems with nominal 
axial field-of-view (FOV) of above one meter allow the simultaneous 
acquisition of PET information of extended areas. However, the 
nominal axial FOV may clinically not be used effectively due to 
the inherently reduced sensitivity at the axial ends of the PET FOV. 
Within this study, the noise and image quality across the axial FOV 
of the Biograph Vision Quadra TB PET/CT system was assessed and 
a clinically useful axial FOV was defined according to generally 
accepted benchmarks. Materials and Methods: NEMA image 
quality (IQ) phantom acquisitions mimicking a standard [18F]FDG 
examination were performed across four positions along the 
axial FOV of the Biograph Vision Quadra PET/CT system (Siemens 
Healthineers). PET raw data were rebinned to simulate a 10 min, 
2 min, 30 s and 15 s acquisition time. PET image reconstruction 
were done using a standard reconstruction protocol with different 
filter settings. Axial noise behaviour was evaluated by slice wise 
calculating the coefficient-of-variation in the background of the 
NEMA IQ phantom. Axial IQ changes were assessed by calculating 
the Image contrast at the different axial positions. A clinical useful 
axial FOV was estimated by using a CV of 15% as threshold for the 
noise. Results: Image noise and contrast were stable within the 
central 80 cm of the axial FOV. Outside this central area, image 
contrast variability as well as image noise increased. This degradation 
of IQ was in particular evident for short acquisition times of less 
than 30 s. At 10 min acquisition time and in the absence of post 
reconstruction filtering, the useful axial FOV was 100 cm with a 
voxel size of 1.6 mm3. For a 2 min acquisition time, a useful axial FOV 
with image noise below 15% was only achievable using Gaussian 
filtering with axial extents of between 83 to 103 cm when going 
from 2 to 6 mm FWHM, respectively. Conclusion: Image noise 
increases substantially towards the ends of the axial FOV. However, 
good IQ in compliance with generally accepted benchmarks and a 
state-of-the-art imaging protocol is achievable for an axial FOV of 
> 90 cm. When accepting higher image noise or using dedicated 
protocol settings such as stronger filtering a useful axial FOV of 
around 1 m can be achieved for a 2 min acquisition time.

OP-569
Explore general image quality measurements on PET/CT 
systems with long axial fields of view
G. A. Prenosil1, K. Zeimpekis1, H. Wang2, L. P. Meier1, Y. Zan2, T. 
Läppchen1, R. Guo2, L. Mercolli1, A. Rominger1, B. Li2, K. Shi1;  
1University of Bern, Bern, SWITZERLAND, 2Ruijin Hospital, 
Shanghai Jiaotong University, Shanghai, CHINA.

Aim/Introduction: The emerging long axial field of view 
(LAFOV) PET increases heterogeneity between scanners and 
puts new challenges in the proper characterization of the 
physical performance. We propose a new protocol for phantom 
measurements to assess image quality. This protocol also includes 
the use of novel long-lived solid-state phantoms for constant count 
rates. Materials and Methods: Image quality measurements were 
performed on a Siemens Biograph Vision Quadra using six spheres 
made of a germanium-68 labeled polymer. The spheres followed 
the international electro technical commission (IEC) specifications 
for the image quality phantom, however replacing the largest 
sphere of 38 mm diameter with a sphere of 7.7 mm diameter. The 
background consisted of aqueous gallium-68 for the investigation 
of different foreground to background activity concentration ratios, 
starting at a ratio of 2 to 1 up to 16 to 1. Images were acquired with 
the phantom placed either in the center of the FOV or at one-eight 
of the AFOV from the end of the PET/CT system and reconstructed 
with different algorithms, frame durations and sensitivity settings. 
The analysis of recovery coefficients (RCs) followed the European 
Association of Nuclear Medicine Research Ltd. (EARL) convention. 
Results: The Siemens Quadra was able to resolve quantitatively 
and qualitatively all six spheres within all examined foreground 
to background ratios. Preliminary results suggest that stable, 
background independent RCs are possible when using a resolution 
recovery algorithm with 4 iterations, 5 subsets and 4.8 mm Gauss 
filtering. The influence of other image reconstruction parameters 
is subject of ongoing research. Conclusion: The preliminary 
measurements on Siemens Quadra encourage the further test of 
the proposed protocol on other LAFOV PET scanners. Therefore, 
identical measurements will be run on a uExplorerer at Ruijin 
Hospital in Shanghai and presented as available. 

OP-570
Standardization in preclinical imaging: The need and the 
current practice
M. Bernsen1, M. Aswendt2, F. Gremse3, M. C. Huisman4, G. D. 
Ielacqua5, W. A. McDougald6, L. Mezzanotte1, C. M. Moran6, G. 
Warnock7,8,9, C. Kuntner10, A. A. S. Tavares6, C. Vanhove1;  
1Erasmus MC, Rotterdam, NETHERLANDS, 2University Hospital 
Cologne, Cologne, GERMANY, 3Gremse IT, Aachen, GERMANY, 
4Amsterdam UMC/Vrije Universiteit Amsterdam, Amsterdam, 
NETHERLANDS, 5Max Delbrück Center, Berlin, GERMANY, 
6University of Edinburgh, Edinburgh, UNITED KINGDOM, 
7University Hospital Zurich, Zurich, SWITZERLAND, 8University of 
Zurich, Zurich, SWITZERLAND, 9PMOD Technologies LLC, Zurich, 
SWITZERLAND, 10Medical University of Vienna, Vienna, AUSTRIA.

Aim/Introduction: Preclinical imaging is used in biomedical and 
pharmaceutical research to better understand disease processes 
and test new therapeutic interventions and imaging techniques. 
Technical capabilities of preclinical imaging modalities significantly 
advanced in past decades, however, efforts to define and 
implement standardized methods to obtain reproducible, reliable, 
and translatable information from preclinical imaging studies has 
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been limited. To keep preclinical imaging studies sustainable and 
to adhere to the 3Rs in laboratory animal research, a community-
led consensus on standardized methods in preclinical imaging 
is warranted. The STANDARD group of the European Society for 
Molecular Imaging (ESMI) has put efforts towards this goal including 
a survey on current practice of preclinical imaging quality control 
(QC), quality assurance (QA) and standardisation procedures. 
Materials and Methods: We created an overview of literature-based 
data on laboratory animal handling and methodological factors 
regarding reliability and reproducibility of preclinical imaging 
research. We further performed a survey within the preclinical 
imaging community. The survey was delivered to the community 
by the ESMI. It contained seven sections organised as generic 
questions and imaging-modality-specific questions. The generic 
questions focused on general issues regarding data acquisition, data 
processing, data storage, publishing and community awareness of 
international guidelines for animal research. Specific questions on 
practices in optical imaging, PET, CT, SPECT, MRI, and ultrasound 
were further included. Results: The data showed that 46.6% of 
survey participants don’t have or don’t know if they have QC/QA 
guidelines at their institutes. A large variability exists in the ways data 
are acquired, processed and reported regarding general aspects 
as well as modality-specific aspects. There is limited awareness of 
the existence of international guidelines on preclinical (imaging) 
research practices. Conclusion: Various studies have reported 
on the limited level of repeatability, reproducibility, and quality 
of laboratory animal research. While preclinical imaging can add 
informative value in preclinical research, the lack of standardization 
in protocols and practices counteracts this potential. There is an 
urgent need for a community-led consensus on standardized and 
or best practice methods for collecting, analysing and publishing 
preclinical imaging data. References: Begley CG, Ioannidis JP. 
Reproducibility in science: improving the standard for basic and 
preclinical research. Circ Res. 2015;116:116-126. Mannheim JG, 
Mamach M, Reder S, Traxl A, Mucha N, Disselhorst JA, Mittelhäuser 
M, Kuntner C, Thackeray JT, Ziegler S, Wanek T, Bankstahl JP, Pichler 
BJ. Reproducibility and Comparability of Preclinical PET Imaging 
Data: A Multicenter Small-Animal PET Study. J Nucl Med. 2019; 
60:1483-1491

OP-571
Preclinical QC made easy: automated analysis of imaging 
data from a NEMA NU 4-based phantom
S. van Tiel1, A. Höfter2, J. Haeck1, F. Gremse2, M. Bernsen1;  
1ErasmusMC, Rotterdam, NETHERLANDS, 
2Gremse-IT, Aachen, GERMANY.

Aim/Introduction: In biomedical and pharmaceutical research 
preclinical in vivo SPECT and PET imaging are used to enable 
faster translation of preclinical insights into clinical practice. 
To produce reliable and reproducible images, quality control, 
calibration and standardized imaging procedures are essential. 
However, the need for full quantification and reproducibility must 
be balanced against complexity, efficiency and available data. We 
have developed an approach using a NEMA NU 4-based phantom 
and a newly developed automated analysis software tool for 
easy implementation of an appropriate quality control program. 
Materials and Methods: A multi-pinhole SPECT system with 
stationary detectors and different collimators was used. A modified 
NEMA phantom (1) designed for preclinical SPECT characterization 

was filled with commonly used SPECT radionuclides 177Lu, 111In, 
or 99mTc. The phantom contains 6 markers for automated fusion 
with a reference segmentation. Using a FOV of 5cm, static (30min) 
and dynamic (2-5min), scans were made. Data acquisition was in list 
mode. Data reconstruction was performed with SROSEM (similarity-
regulated OSEM) and MLEM. Manual and automated phantom 
data segmentation and analysis was performed with a newly 
developed module integrated in the Imalytics Preclinical software 
(Gremse-IT). Results: The analysis tool allows for automated 
segmentation that can be visually verified. When the right pre-
defined segmentation template is applied, all six reference points 
are correctly displayed. The tool is well suitable for automated 
analysis of quantitative accuracy, uniformity, noise levels, activity 
recovery in rods and the spill-over-ratios of cold compartments. The 
registration is reproducible, resulting in the same values in repeated 
measurements. When compared to manually segmented FWHM 
data there is a negligible standard deviation. Data analysis through 
automated segmentation is much faster (minutes instead of hours) 
compared to manual segmentation. Conclusion: Data acquired 
with a modified preclinical NEMA phantom can be analyzed 
automatically. This makes implementation of a quality control 
program easy and therefore facilitates standardization of SPECT and 
PET imaging. References: 1.Visser EP, Harteveld AA, Meeuwis APW, 
Disselhorst JA, Oyen WJG, Boerman OC. Image quality phantom 
and parameters for high spatial resolution small-animal SPECT. Eur J 
Nucl Med Mol I. 2011;38:S173-S.
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OP-572
A combination of MRI and [18F]FDG-PET measures 
independently predicts the overall survival in patients 
with locally advanced cervical cancer (LACC) treated with 
chemoradiotherapy
S. Raffa1, F. Lanfranchi1, C. Satragno2, S. E. Cena2, A. Coco2, S. 
Chiola1, A. Miceli1, M. I. Donegani1, F. D’Amico1, T. Di Raimondo1, 
F. Giannelli2, M. Marcenaro2, M. Bauckneht1, G. Sambuceti1, L. 
Belgioia2, S. Morbelli1;  
1Nuclear Medicine Unit, Policlinico San Martino, University 
of Genoa, Genoa, ITALY, 2Radiation Oncology, Policlinico 
San Martino, University of Genoa, Genoa, ITALY.

Aim/Introduction: The added value of [18F]FDG-PET with respect 
to standard imaging for staging and treatment planning of locally 
advanced cervical cancer (LACC) candidates to chemoradiotherapy 
has been increasingly recognized. However, several PET-derived 
parameters can be used to capture tumor metabolism and burden 
and very few studies compared the prognostic value of different 
PET-based metrics. Similarly, the added value of [18F]FDG-PET with 
respect to clinical and MRI-based measures still need to be clarified. 
We aimed to evaluate the added value of baseline 18F-FDG to 
predict overall survival (OS) in patients with LACC. Materials and 
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Methods: Sixty patients (mean age 59.2±13.1, range 37-90) with 
histological diagnosis of LACC treated with radiochemotherapy plus 
brachytherapy boost from 2010 and 2020 and with both baseline 
FDG-PET and MRI were included in the analyses. The following 
baseline clinical and radiological variables were considered: age, 
FIGO stage and HPV-status, MRI finding in terms of extension of 
primary lesion (T), lymph nodes (N) number and site, and invasion 
of parametrium and/or vagina; PET-derived maximum and mean 
SUV, MTV and TLG for both T and N were recorded. All variables 
were entered in the univariate and multivariate analysis. Results: 
Univariate analysis showed FIGO stage, T-TLG and MTV, N-SUVmax, 
TLG and MTV, and the number of MRI-detected lymph node as 
significant predictors of the OS. Only MRI-based number and PET-
based MTV of lymph nodes resulted independent predictors of 
the OS at multivariate analysis (p=0.035 and p=0.042, respectively). 
A post-hoc analysis was performed after binarizing PET and MRI 
metrics of the N (cut-offs N-MRI>10 and N-MTV≥3.55) and patients 
were subgrouped based of both cut-offs to further disclose the 
prognostic relevance of these variables by means of a Kaplan-Meier 
analysis. Three groups identified based on the two cut-offs showed 
a significantly different OS (median duration expressed in months; 
p=0.004). In fact, when both predictors were below both cut-off OS 
was 53 months (n=36), when both predictors were above the cut-
off OS was 22 months (n=7); when, at least one predictor (either PET 
or MRI) was above cut-off OS was 42 months (n=17). Conclusion: 
The combination of baseline lymph-node number at MRI and PET-
derived N-MTV distinguishes three classes of patients affected by 
LACC characterized by significantly different OS. Present findings 
confirm the role of FDG-PET in combination with MRI imaging 
in staging squamous LACC. Integration of multi-modal imaging 
techniques may also allow to develop more targeted treatment 
strategies in cervical cancer. 

OP-573
Diagnostic efficacy and prognostic biomarkers including 
radiomics of 18F-FDG PET/MR in the 2018 revised FIGO 
staging of patients with cervical cancer
J. Garcia, A. Compte, J. Romero, M. Pujol, E. Valls, S. Mourelo, M. 
Kauak, M. Soler, M. Buxeda, E. Riera;  
CETIR ASCIRES Grupo biomédico, Barcelona, SPAIN.

Aim/Introduction: -To evaluate the diagnostic efficacy of 18F-FDG 
PET/MR in the local and distant staging of cervical cancer. -To 
analyse the prognostic value of the biomarkers of the integrated 
technique including radiomics in these patients. Materials and 
Methods: Prospective observational study including 20 patients 
diagnosed by biopsy of cervical cancer who come for pre-treatment 
staging by 18F-FDG PET/MR. The following studies were performed: 
-Pelvis, T staging, including diffusion, gadolinium. -Whole body, 
NM staging, including T1, T2, diffusion. Joint interpretation by a 
nuclear physician and radiologist, assessing the results by clinical 
consensus, histological findings and follow-up imaging. Biomarkers 
are calculated in the primary tumour of the selective study: -PET: 
SUVmax, SUVmedium, VMT. -MRI: Size, ADC. -Radiomics: 366 
variables, selected 5 by Matlab and WEKA programs. A T-student 
statistical study was performed to analyse the association of these 
biomarkers with the presence in the whole-body study of disease 
limited to the cervix and pelvic infiltration (≤ FIGOIIIC1) versus extra-
pelvic disease (≥ FIGOIIIC2). Results: At T staging, PET provides 
diagnostic confidence in 4/20 patients (20%):-Parametrial infiltration 

(n: 3) -Vaginal fornix (n 1) In 3/20 patients (15%) no extra-cervical 
lesions are detected, corresponding to: -FIGO: IB3 (n: 1) -FIGO IIB (n: 
1) -FIGO IVA (n: 1) In 13/20 patients (65%), metabolically infiltrated 
pelvic adenopathies are detected (FIGO IIIC1): -Infracentimetric 
(n: 2) -Infra- and supracentimetric (n: 5) -Supracentimetric (n: 
6). Extra-pelvic lesions were detected in 4/20 patients (20%), 
corresponding to: -Figo IIIC2 (n: 1) retroperitoneal; -Figo IVB (n: 3) 
retroperitoneal and ovarian; retroperitoneal/bone; retroperitoneal/
supradiaphragmatic/ovarian/bone. Prognostic biomarkers 
between ≤ FIGOIIIC1 versus ≥ FIGOIIIC2 were: -PET: SUVmeam. -MR: 
ADC -Radiomic: ADC_original_glcm_ClusterTendency and Pet_
original_glszm_SmallAreaHighGrayLevelEmphasis Conclusion: The 
PET component of the cervical selective integrated study increases 
the diagnostic confidence of MRI in 20% of patients. Whole-body 
18F-FDG PET/MR allows detection of extra-cervical disease in 
85% of patients (65% FIGOIIIC1 and 20% FIGOIIIC). The prognostic 
biomarkers for extra-pelvic disease were SUVmedium, ADC, 
ADC_original_glcm_ClusterTendency and Pet_original_glszm_
SmallAreaHighGrayLevelEmphasis, 

OP-574
Head-to-head comparison of 18F-FDG PET/CT and PET/
MRI for the imaging of peritoneal recurrence of ovarian 
carcinoma
M. Baltacioglu, C. Soydal, M. Araz, D. Kuru Oz, S. Taskin, N. Kucuk, 
G. Erden, A. Elhan;  
Ankara University Medical School, Ankara, TÜRKIYE.

Aim/Introduction: In this study we aimed to compare of the 
performances of 18F-FDG PET/CT and PET/MRI for the detection 
of peritoneal recurrence of ovarian carcinoma patients. Materials 
and Methods: Sixty-six women (median age: 58.5 years; range:46) 
with ovarian carcinoma diagnosis and elevated serum Ca-125 
levels during follow-up after surgery were included in the analyses 
prospectively. All the patients underwent 18F-FDG PET/CT followed 
by PET/MRI of abdomen and pelvis. PET/CT and PET/MRI images 
were evaluated for the presence and locations of the peritoneal 
recurrences. Peritoneum was divided to 13 regions. Additionally 
Peritoneal Carcinomatosis Index (PCI) was calculated for each 
patient for both imaging modalities. Results: While, 18F-FDG PET/
CT detected peritoneal metastasis in 34 (52%) patients, on PET/MRI, 
peritoneal metastasis was positive in 49 patients (74%) (p=0.001). 
In the region-based analyses PET/CT was positive in 128 (median: 
0.5, range:13) regions and PET/MRI was positive in 201 (median: 
2, range:13) regions p>0.001). Median PCI index for patients with 
peritoneal metastases in PET/CT was detected as 1.5 (range:26). For 
PET/MRI median PCI index was calculated as 4 (range:26) (p<0.001). 
Median diameter and SUV of PET/CT positive peritoneal lesions 
were calculated as 18 millimeter and 10.8, respectively. For PET/MRI 
median diameter and SUV for positive peritoneal lesions were 12 
millimeter and 9.7 respectively.For the evaluation of liver and spleen 
capsule metastases, detection rate for PET/CT was 17/66 (26%) 
and for PET/MRI was 30/66 (45%) (p=0.008). Additionally, PET/MRI 
excluded peritoneal metastases in 2 (3%) patients with suspected 
uptake in the liver or spleen capsule on PET/CT. These uptake foci 
belonged to parenchymal lesions on PET/MRI images and they 
were accepted as distant organ metastases. Disease stage changed 
in these two patients with PET/MRI. Conclusion: Detection rate of 
peritoneal metastases of ovarian cancer patients with elevated Ca-
125 levels is 18F-FDG PET/MRI higher than PET/CT imaging. PET/
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MRI detects more peritoneal lesions in patients who have already 
18F-FDG avid peritoneal metastases in PET/CT. Additionally, PET/MRI 
imaging increases the sensitivity of PET imaging in the evaluation 
of liver or spleen capsular metastases. References: Bristow RE, et 
al. Clinically occult recurrent ovarian cancer: patient selection for 
secondary cytoreductive surgery using combined PET/CT. Gynecol 
Oncol 2003. Coakley FV, et al. Peritoneal metastases: detection with 
spiral CT in patients with ovarian cancer. Radiology 200. Dowdy 
SC, et al. The utility of computed tomography scans in predicting 
suboptimal cytoreductive surgery in women with advanced ovarian 
carcinoma. Cancer 2004.

OP-575
Lymphatic Mapping for Image Guided Radiotherapy 
Treatment Planning in Locally Advanced Uterine Cervical 
Cancer
J. Adam, E. Poel, B. van Eck-Smit, C. Mom, L. Stalpers, J. Stoker, S. 
Bipat;  
Amsterdam UMC University of Amsterdam, 
Amsterdam, NETHERLANDS.

Aim/Introduction: Lymphatic mapping is increasingly used in early 
stage cervical cancer, however it is not used in locally advanced 
cervical cancer (LACC) as these patients are treated with (chemo)
radiation. Image guided radiotherapy offers personalized radiation 
treatment plan based on MRI and/or [18F]FDG-PETCT. Despite 
treatment of suspicious nodes on imaging, early recurrences occur 
mostly in lymph nodes, suggesting that false negative nodes 
were present. We hypothesized that lymphatic mapping, using 
the modified sentinel node procedure, could provide additional 
information for optimal eradication of all tumor cells as it shows all 
lymph nodes at risk, i.e. potentially containing micrometastases not 
detected on imaging. Irradiation of these nodes at risk could improve 
treatment success and consequently survival. In this pilot study we 
studied the feasibility of lymphatic mapping in LACC and its possible 
use in radiotherapy treatment planning. Materials and Methods: 
Consecutive patients with LACC and intended curative (chemo)
radiation underwent lymphatic mapping between June 2020 and 
January 2022. Exclusion criteria were pregnancy and impossibility 
for circumferential administration of the radiopharmacon due to 
position of the tumor or high BMI. Patients were injected with 6-8 
depots of [99m]Tc-nanocolloid, and planar and SPECT/CT imaging 
was performed 4 and 24 hours p.i. All radioactive nodes on the late 
images were considered as nodes at risk. The localization of the 
nodes at risk were compared to MRI and [18F]FDG-PETCT images 
and the radiotherapy treatment plan. Results: Eleven patients with 
LACC were included. Average tumor size was 6.6 cm [4-8.3cm], 
and 7/11 patients had tumors >6 cm diameter. The majority (9/11 
patients) had squamous cell carcinoma, and two patients an 
adenocarcinoma. Out of eleven patients, in one patient there was 
non-visualization of lymph nodes, in five there was unilateral and in 
five bilateral visualization of nodes. In 4/11 patients the lymphatic 
map showed more lymph nodes than suspicious nodes on [18F]
FDG-PETCT and in 4/11 patients [18F]FDG-PETCT showed more 
suspicious nodes than the lymphatic mapping. In two patients 
the results were concordant. Conclusion: Lymphatic mapping 
showed nodes at risk in 10/11 of the patient population. Almost 
the half of the patients lymphatic mapping showed more nodes at 
risk compared to suspicious nodes on imaging. This suggests that 
lymphatic mapping has the potential to be used as addition to MRI 
and [18F]FDG-PETCT imaging in radiotherapy treatment planning. 

References: Cibula, D., et al., Sentinel node (SLN) biopsy in the 
management of locally advanced cervical cancer. Gynecol Oncol, 
2009. 115(1): p. 46-50.

OP-576
Superiority of [68Ga]Ga-FAPI-46 over [18F]F-FDG PET/CT for 
cholangiocarcinoma imaging
K. M. Pabst1,2, M. Trajkovic-Arsic3,2,4, P. F. Cheung3,2,4, L. Kessler1,2, 
N. Hirmas1,2, M. Nader1,2, T. Bartel1,2, B. M. Schaarschmidt5,2, S. 
Kasper6,2, J. T. Siveke7,6,4, R. Hamacher6,2, H. H. J. Schmidt8,2,9, M. 
Ingenwerth10,2, K. Herrmann1,2, W. P. Fendler1,2;  
1Department of Nuclear Medicine, West German Cancer Center, 
University Hospital Essen, Essen, GERMANY, 2German Cancer 
Consortium (DKTK), Partner site University Hospital Essen, Essen, 
GERMANY, 3Bridge Institute of Experimental Tumor Therapy, West 
German Cancer Center, University Hospital Essen, Essen, GERMANY, 
4Division of Solid Tumor Translational Oncology, German Cancer 
Research Center, DKFZ, Heidelberg, GERMANY, 5Department of 
Diagnostic and Interventional Radiology, West German Cancer 
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Aim/Introduction: Cholangiocarcinoma (CC) is the second most 
common primary liver cancer and is among other factors critically 
determined by accurate local and distant staging. However, current 
imaging modalities have limitations. Therefore, we aim to assess 
accuracy and impact on management of novel cancer-associated 
fibroblast directed [68Ga]Ga-FAPI-46 PET. Furthermore, we aim 
to verify imaging FAP (fibroblast activation protein) expression 
by immunohistochemistry of primary tumors. Materials and 
Methods: All patients with intra- (n=6) and extrahepatic (n=4) CC’s 
within our prospective database of 554 patients who received [68Ga]
Ga-FAPI-46 PET/CT / MRI between August 2020 and August 2021 
were retrospectively analyzed. Detection efficacy was assessed 
in comparison to [18F]F-FDG PET/CT and conventional CT. Each 
detected lesion was considered positive, regardless of imaging 
modality. Histopathology and follow-up were standard of reference. 
In addition, SUVmax values and Tumor-to-Background Ratios 
(TBR) of both PET tracers were compared using Wilcoxon test. FAP 
expression and [18F]F-FDG uptake of different tumor grades (G2/
G3) and primary tumor localization (intra-/extrahepatic) were also 
compared (Mann-Whitney U Test). Moreover, immunohistochemical 
FAP expression of primary tumors (n=6; subdivided into tumor, 
necrosis and stroma) was evaluated using a simplified score (grade 
0-3). Impact on management was assessed by a pre- and post-
imaging questionnaire sent to the treating physicians. Results: 
[68Ga]Ga-FAPI-46 PET/CT showed higher detection rate compared to 
[18F]F-FDG PET/CT and conventional CT, especially for lymph node 
and distant metastases (primary n=5/5/5, lymph nodes n=11/10/3, 
distant metastases n=6/4/2). SUVmax and TBR were significantly 
higher for primary tumor in [68Ga]Ga-FAPI-46 than in [18F]F-FDG PET 
(SUVmax mean: 16.3 vs. 6.4; TBR mean: 18.1 vs. 2.5; both p<0.05). 
G3 tumors showed a significant higher imaging FAP expression 
(SUVmax/peak) than G2 tumors (mean: 12.6 vs. 6.4; p<0.05). Neither 
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[68Ga]Ga-FAPI-46 PET (SUVmax/SUVpeak; p=0.23/p=0.18), nor [18F]
F-FDG PET (SUVmax/SUVpeak; p=0.35/p=0.23) showed a significant 
difference in SUVmax/SUVpeak values depending on tumor 
localization. On immunohistochemistry FAP was present at high 
concentration in the stroma. In two cases, a change in management 
(additional tests/images) could be observed due to [68Ga]Ga-FAPI 
PET. Conclusion: [68Ga]Ga-FAPI PET/CT demonstrated superior 
tumor uptake with more positive lesions than in [18F]F-FDG PET/
CT and conventional CT. Furthermore, [68Ga]Ga-FAPI PET uptake 
correlates with tumor grade and immunhistochemical stromal FAP 
expression of primary tumor verifies high imaging FAP expression. 
[68Ga]Ga-FAPI PET/CT accuracy is further assessed in an ongoing 
prospective investigator-initiated trial (NCT05160051). 

OP-577
68Ga-PSMA-11 PET Angiogenesis Imaging In Metastatic 
Clear Cell Renal Cancer: Can It Replace 18F-FDG PET?
H. Singh, P. Aggarwal, C. K. Das, R. Mavuduru, N. Kakkar, R. Kumar, 
B. Mittal;  
Post Graduate Institute of Medical Education 
& Research, Chandigarh, INDIA.

Aim/Introduction: 2-(18F) Fluoro-2-deoxy-D-glucose (FDG) PET/
CT has limited role in characterizing primary renal cell cancer 
(RCC), but is a sensitive modality for detecting sites of extra-renal 
spread. Neo-angiogenesis in RCC can be imaged using Prostate 
Specific Membrane Antigen (PSMA) PET. The present study aims 
to compare 68Ga-PSMA-11 PET/CT with 18F-FDG PET/CT in the 
staging of metastatic clear cell RCC. Materials and Methods: 68Ga-
PSMA-11 PET/CT was performed in eleven patients of histologically 
proven clear cell RCC with metastatic disease who underwent 
18F-FDG PET/CT for staging/restaging. Patients already on tyrosine 
kinase inhibitor therapy were excluded. All the PET/CT studies 
were independently reviewed by two nuclear medicine physicians 
and lesions other than physiological uptake sites, with increased 
tracer uptake as compared to the surrounding background and 
SUVmax >2.5 were considered positive. SUVmax, SUVpeak, Tumor 
to background ratio (TBR), Metabolic TV (MTV) and PSMA-TV, Total 
lesion glycolysis (TLG) and TL-PSMA were estimated. p value <0.05 
was considered significant. Results: Eleven patients with median 
age 64 ± 15 years (40-71 years) and Male: Female ratio (8:3) were 
recruited. Seven out of 11 patients (63.6%) had low grade (WHO/
ISUP grade ≤ 2), while 4 patients (36.4%) had high grade (ISUP 
>2) clear cell RCC. Overall, 68Ga-PSMA-11 PET detected a higher 
number of lesions as compared to 18F-FDG PET/CT (277 vs. 174) 
with a significantly higher SUVmax, SUVpeak and TBR (p<0.05) in 
primary tumor, lymph node, lung and skeletal metastasis on 68Ga-
PSMA-11 PET (with exception of SUVpeak in lung lesions p 0.06). 
PSMA uptake was significantly higher than FDG uptake in ISUP 
grades 1-2 (p<0.001), while no difference in uptake was observed 
in ISUP grades 3-4 RCC (p >0.05). However, there was no significant 
difference in PSMA and FDG uptake for lesions present at other sites 
(liver, adrenal, skin etc.). Difference between the MTV/PSMA-TV and 
TLG/TL-PSMA volumetric markers on both scans was not statistically 
significant (p>0.05). Conclusion: 68Ga-PSMA-11 PET/CT is a better 
imaging modality for staging/restaging metastatic clear cell RCC 
compared to 18F-FDG PET/CT, especially in low ISUP grades and 
further research on its thernostic potential is warranted. 
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Is there a place for [68Ga]Ga-FAPI-46 PET/CT in locoregional 
lymph node staging of urothelial carcinoma in the bladder 
prior to cystectomy?Preliminary results
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Aim/Introduction: [68Ga]Ga-FAPI-46 PET/CT recently showed its 
potential as novel diagnostic tool in urothelial carcinoma (UC) 
due to distinctly elevated uptake in UC lesions. We hypothesized 
that [68Ga]Ga-FAPI-46 PET/CT has high diagnostic accuracy in the 
preoperative assessment of locoregional lymph node (LN) status in 
patients with UC of the bladder. Materials and Methods: FAPI-46 
was provided by SOFIE (21000 Atlantic Boulevard Suite 730, Dulles, 
VA 20166, USA). 19 patients with UC prior to radical cystectomy 
and locoregional lymphadenectomy underwent [68Ga]Ga-FAPI-46 
PET/CT for evaluation of locoregional lymph node (LN) status. 
Accuracy of PET was analyzed for staging of LN regions, e.g. pelvic, 
common iliac, obturatoric, respectively, divided by left and right. 
PET-positive nodes were identified by [68Ga]Ga-FAPI-46 uptake 
visually above background and compared to histopathological 
results. In regions with at least one histopathologically proven LN 
metastasis, the LN that identified the highest SUVmax as well as the 
respective short-axis diameter (SAD) were determined. In regions 
with histopathologically confirmed unaffected lymph nodes, also 
the LN with the highest SUVmax and the corresponding SAD 
were likewise determined. Results: In 19 patients, 229 histological 
samples in 49 LN regions were analyzed. In 7/49 (14.3 %) regions 
histopathologically proven LN (total 10/229, 4.4 %) metastases 
were present. In 4/7 (57.1 %) regions there was at least one LN 
with increased FAPI-uptake suspicious for UC metastasis (median 
SUVmax 12.1 (7.6 - 27.2) / median SAD 1.0 (0.8 - 1.6) mm. In regions 
without LN metastases, as histopathologically confirmed, median 
SUVmax was 1.2 (0.3 - 2.5) and median SAD was 0.5 (0.3 - 0.9) mm. In 
3/7 (42.9 %) regions with histopathologically proven LN metastases, 
there was either no lesion with increased FAPI-uptake or LN were not 
evaluable due to increased urinary activity. According to common 
CT criteria, there was also no suspicious LN in each of these three 
regions. In one pelvic region without histopathologically proven 
metastatic spread, there was a LN with an increased FAPI-uptake 
(SUVmax 8 / SAD 0.7 mm). In sum, sensitivity, specificity, positive 
predictive value, and negative predictive value for detection of 
affected LN regions were 57.1 %, 97.5 %, 80.0 % and 92.9 % for PET 
criteria. Conclusion: These preliminary data show a high specificity 
and a high negative predictive value for excluding affected LN 
regions in patients with UC of the bladder using [68Ga]Ga-FAPI-46 
PET/CT with the potential for optimized therapy planning avoiding 
unnecessary resection sites and therapy-related morbidity. 
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OP-579
18F-FDG PET/CT in Pyrexia of unknown origin: Guiding 
light from unknown to known
D. Khan, S. Sagar, S. Saraswat, S. Kumar, S. A. Shamim, R. Kumar;  
AIIMS Delhi, Delhi, INDIA.

Aim/Introduction: Pyrexia of unknown is a well-established 
indication for performing 18F-FDG PET/CT at a later stage of the 
disease course. To analyze the importance of PET/CT in guiding the 
clinician for site of biopsy and also to determine the concordance 
between our differential diagnosis and final outcome through 
histopathological examination. Materials and Methods: 573 cases 
of PUO referred to our center for 18F-FDG PET/CT were evaluated 
on the basis of our imaging reports and final biopsy reports. Report 
findings were classified as first, second and third differential based on 
the imaging findings with agreement of two independent nuclear 
physicians with experience of 5-20 years. Results: The clinical details 
and history of 573 PUO patients (233 males and 340 females) with 
a mean age of 39.40 (range:2-90) years were evaluated. Out of 573 
patients, for 104 patients we advised the site of biopsy to guide 
clinicians to establish a quick diagnosis. From those 104 patients 
,36 patients had a conclusive diagnosis. As per our first differential 
diagnosis 5 out of 8 patients, 9 patients out of 14, 2 out of 5 patients 
and 4 out of 9 patients came out to be tuberculosis, lymphoma, 
malignancy and other infections respectively, in accordance with 
the biopsy report. In the rest of the 469 patients,103 patients already 
underwent biopsy, according to the first differential given on PET/CT 
9/22(40.9%),18/30(60%),10/28(35.7%),8/18(44.4%) and 5/5(100%) 
patients came out to be tuberculosis, lymphoma, other infections, 
malignancies and vasculitis respectively had concordance with the 
histopathological examination. Conclusion: 18-FDG PET/CT done 
early in the ladder of investigations can significantly aid clinicians 
for better and quicker management of PUO patients by providing 
an initial diagnosis and guiding clinicians to obtain a biopsy from 
most feasible site. 

OP-580
Development of 68Ga-DOTA.SA.FAPI as a broad-spectrum 
diagnostic probe in various epithelial carcinomas: A head-
to-head comparison with 18F-FDG
S. Chopra1, J. Shukla1, Y. Mathur1, F. Rosch2, E. Moon2, H. Singh1, N. 
Rana1, R. Walia1, A. Duseja1, S. Irrinki1, B. Mittal1;  
1Postgraduate Institute of Medical Education & 
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Gutenberg-University Mainz, Mainz, GERMANY.

Aim/Introduction: Cancer associated fibroblasts (CAF’s) have 
emerged as suitable stromal targets in the tumor microenvironment 
owing to the increased Fibroblast Activation Protein (FAP) expression 
observed in majority of epithelial malignancies. Numerous 
quinoline based FAP inhibitors (FAPI) have shown promising 
results in preclinical and clinical trials. In this study, a squaric acid 
containing derivative, DOTA.SA.FAPI (FAPI), has been evaluated 
as a potential diagnostic probe in various epithelial malignancies 
and compared with the current standard-of-care 18F-FDG. 
Materials and Methods: A total of ten patients were enrolled in 
this prospective study out of which four patients were diagnosed 
with hepatocellular carcinoma (HCC), three patients with breast 
carcinoma, two patients with adrenocortical carcinoma (ACC) and 
one patient with gall bladder carcinoma. They underwent 18F-FDG 
and 68Ga-FAPI PET/CT scans on two different days in a week interval. 
The SUV values were calculated for various body organs and lesions 

for biodistribution and comparative analysis. The normality of data 
set and statistical significance of comparative analysis for both 
tracers were tested using Shapiro-Wilk test and Mann-Whitney U 
test respectively. Results: Physiological tracer uptake of 68Ga-FAPI 
was noted in the salivary glands, thyroid, blood pool, liver, pancreas, 
uterus (variable uptake), muscles with excretion via kidneys and 
urinary bladder (Table-1). 68Ga-FAPI PET identified all the primary 
lesions and metastatic disease as picked by 18F-FDG PET (p= 
0.689). The mean SUVmax values on 68Ga-FAPI PET scan for primary 
lesions, lymph nodal and soft tissue metastases were 13.21 ± 3.39 
(FDG SUVmax 23.79 ± 8.09), 10.93 ± 4.85 (11.65 ± 3.64); 13.53 ± 
6.86 (8.31 ± 5.58) respectively. Higher 68Ga-FAPI avidity was noted 
in the primary, soft tissue and skeleton lesions in contrast to the 
lymph nodal mets which had more 18F-FDG avidity. For primary and 
metastatic disease, higher 68Ga-FAPI avidity was noted in lesions 
involving lungs, gall bladder, liver, bones and adrenals whereas 
the breast lesions demonstrated higher 18F-FDG avidity. Moreover, 
68Ga-FAPI PET identified additional hepatic and lung lesions in two 
HCC and ACC patients which were missed on the FDG PET. Table 
1: SUVmax and SUV mean values of various body organs for 68Ga-
FAPI and 18F-FDG PET Conclusion: DOTA.SA.FAPI emerged as an 
effective, broad-spectrum diagnostic probe for imaging various 
epithelial malignancies similar to 18F-FDG and may have an added 
advantage in detecting liver mets owing to the lower background. 
However, a suitable therapeutic analogue is still warranted for 
targeted radionuclide therapy of nonresectable, chemorefractory 
and recurrent disease. 
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Metabolic brain connectivity architecture is associated 
with tau accumulation in progressive supranuclear palsy
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Aim/Introduction: Progressive supranuclear palsy (PSP) is a 
common atypical parkinsonism clinically characterized by a complex 
spectrum of motor and behavioral syndromes. PSP also represents 
pathological accumulation of tau protein in the subcortical 
region. Metabolic connectivity and tau accumulation describe 
different characteristics of the PSP disease network. However, the 
association between tau accumulation and metabolic connectivity 
is still unclear. In this study, we study how the distribution of 
tau pathology measured with 18F-florzolotau (also known as 
18F-APN-1607) positron emission tomography (PET) related to 
metabolic connectivity derived from 18F-fluorodeoxyglucose (FDG) 
PET in PSP. Materials and Methods: We enrolled 246 patients with 
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PSP and 221 healthy control (HC) subjects from Huashan Hospital, 
Fudan University, Shanghai, China. All subjects had FDG PET scans, 
and part of those with available florzolotau PET scan and good 
qualified structural magnetic resonance imaging (PSP: n = 93; HC: n 
= 17). Globally normalized glucose activity from FDG PET was used 
to estimate metabolic connectivity in a region of interest (ROI) based 
manner, using prespecified 98 ROIs as network nodes. Metabolic 
connectivity was estimated for each group using the group-wise 
Fisher-Z transformed Pearson’s correlations between pairwise ROIs. 
We also assessed the regional tau accumulation by extracting 
average values of 98 brain parcellation ROIs from florzolotau PET. 
For a specific seed region, we used the general linear regression 
to evaluate the association between the florzolotau bindings 
of other all regions and the metabolic connectivity values with 
controlling for the Euclidean distance pairwise ROIs, separately 
in each diagnostic group and repeated all regions. Results: In 
PSP, evaluated florzolotau bindings were mainly in the midbrain, 
pallidum, subthalamic nucleus, substantia nigra, and red nucleus 
(all P < 0.001). There were significant positive correlations between 
florzolotau binding in the seed ROI and the association strength 
between seed-to-target glucose metabolic connectivity in the 
target region (linear regression derived β value) in PSP (r = 0.745, 
95% CI: [0.641, 0.822], P < 0.001). Higher metabolic connectivity of 
tau hotspot seed was associated with higher levels of florzolotau 
binding in the targeted ROI in PSP (β = 0.515, P < 0.001). Conclusion: 
These above findings support the notion that florzolotau binding 
pattern is predominantly determined by connectivity, and the 
seed ROI with high florzolotau binding tends to closely connect 
the target ROIs with similar higher florzolotau binding through 
metabolic connectivity in PSP. 

OP-582
Development and Validation of a Radiomic Model For the 
Diagnosis of Dopaminergic Denervation on [18F]FDOPA 
PET/CT
V. Comte1, H. Schmutz2, D. Chardin1,2, F. Orlhac3, J. Darcourt1,2, O. 
Humbert1,2;  
1Dept. of Nuclear Medicine, Centre Antoine Lacassagne, 
Nice, FRANCE, 2Laboratoire TIRO UMR E4320, UCA, Nice, 
FRANCE, 3Institut Curie, Université PSL, Inserm, U1288 
LITO, Université Paris Saclay, Orsay, FRANCE.

Aim/Introduction: 6-[18F]FDOPA PET is used to identify nigrostriatal 
dopaminergic denervation for the diagnosis of degenerative 
parkinsonian syndromes, such as Parkinson’s disease (PD). Visual 
analysis relies essentially on assessing the integrity of the “comma” 
shape of the striatum but cannot objectively gauge the homogeneity 
or heterogeneity of uptake within the striatum. The computation 
of radiomic textural features can quantify this heterogeneity. This 
technique has shown promising results for DAT SPECT but has not 
yet been applied to FDOPA imaging. Our aim was to identify relevant 
textural features for the diagnosis of dopaminergic denervation on 
FDOPA PET. Materials and Methods: We analysed scans from 543 
patients referred for striatal FDOPA PET/CT to our department. A 
first set of 443 scans acquired on a Siemens Biograph Vision 600 
system was used for feature selection and model selection; and 
a second set of 100 scans acquired on a Siemens Biograph mCT 
40 system was used for the final validation of the model.Ground 
truth was the interpretation of a nuclear medicine specialist with 
extensive experience in FDOPA imaging. The label was binary, 
according to whether the scan showed evidence of dopaminergic 

denervation or not. Both datasets had 40% of scans labelled as 
positive and 60% as negative. Forty-three features including 31 
texture descriptors were computed for each patient using LIFEx 
version 6.3. LASSO penalised logistic regression was used to perform 
feature selection. Results: A model built with only non-textural 
features (e.g. ROI volume, SUVmax) reached a mean area under the 
receiver operating characteristics (AUROC) of 93.47 with standard 
deviation (SD) 2.17. Adding textural radiomic features significantly 
improved the score to an AUROC (SD) of 95.73 (1.93) (p < 0.001). 
The most informative features were GLCM_Correlation, Skewness, 
and Compacity. Restricting the model to these three features did 
not decrease the score significantly. Finally, we tested this 3-feature 
model on the second dataset, which yielded an AUROC of 98.21 
with a balanced accuracy of 95.83%, a sensitivity of 95.00% and a 
specificity of 96.67%. Conclusion: A simple model based on three 
radiomic features can identify pathological FDOPA PET scans, as 
identified by an expert nuclear physician, with excellent sensitivity 
and specificity. Our model performed equally well when applied to 
scans acquired on a different PET/CT system. Textural features show 
promise for the diagnosis of parkinsonian syndromes. 

OP-583
Prediction of   Cognitive Decline in Parkinson’s Disease 
using Deep and Handcrafted Radiomics Features
A. Fathi Jouzdani1,2, A. Gorji1,2, M. Hosseinzadeh3,2, A. Rahmim4,5, 
M. R. Salmanpour2,4,5;  
1Neuroscience and Artificial Intelligence Research Group (NAIRG), 
Student Research Committee, Hamadan University of Medical 
Sciences, Hamadan, IRAN, ISLAMIC REPUBLIC OF, 2Technological 
Virtual Collaboration (TECVICO Corp.), Vancouver, BC, CANADA, 
3Tarbiat Modares University, Tehran, IRAN, ISLAMIC REPUBLIC 
OF, 4University of British Columbia, Vancouver, BC, CANADA, 
5BC Cancer Research Institute, Vancouver, BC, CANADA.

Aim/Introduction: Montreal-Cognitive-Assessment (MoCA) in 
Parkinson’s-disease (PD) is a rapid nonmotor screening test that 
assesses different aspects of cognitive-dysfunction. Early prediction 
of these symptoms may facilitate better temporal therapy, 
disease control, and identification of disease mechanisms. This 
study investigates the prediction of MoCA in year 4 using deep-
features (DF), handcraft radiomics-features(RF) and clinical-features 
followed by machine-learning-methods. Furthermore, prediction 
of outcome is performed using a deep-learning algorithm and 
preprocessed raw DAT-SPECT images. Materials and Methods: 
We selected 612 PD subjects who had DAT-SPECT images and 
clinical-data in year-0 (baseline) from the Parkinson’s-Progressive-
Marker-Initiative database. First, DAT-SPECT images were enhanced, 
normalized, and cropped. Subsequently, we extracted DFs from 
the original-images using a 3D-autoencoder algorithm. We also 
generated handcraft RFs from DAT-SPECT images in the segmented 
region of interest (left&right Striatum) using the standardized 
SERA-software. In addition, we removed high correlation as well 
as low variance features. We also generated a new dataset using a 
mixture of DFs, handcraft RFs and clinical-information. The MoCA 
scores over 26 were considered normal-cognitive and under 26 
as abnormal. First, DFs and/or handcraft-RFs (in addition to clinical 
features) were applied to machine-learning-methods, including 2 
dimension-reduction-algorithms, including principal-component-
analysis and ANOVA, linked with 4 classifiers including Gradient-
Boosting-Classifier, Multi-Layer-Perceptron(MLP), K-Neighbors-
Classifier (KNN), and Extra-Trees-Classifier optimized by Grid-search 
to enhance prediction performance. Moreover, we applied 
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original DAT-SPECT images directly to a 3D-convolutional-neural-
network (CNN) optimized by grid-search (end-to-end framework). 
Meanwhile, we employed 80% of patients to train the predictor 
algorithms as 5-fold cross-validation for model selection and the 
remaining 20% for external testing in each fold. External-testing 
was performed via ensemble-voting from the 5-fold models. 
Results: For the mixed dataset (RFs+DFs+clinical features), the 
highest mean 5-fold validation accuracy of 77%±6% resulted from 
ANOVA followed by Extra-Trees-Classifier. Ensemble-external-
performance of 78% confirmed our finding. For the handcraft-
RF-only-framework, ANOVA followed by MLP resulted in 5-fold 
validation of 60%±4%, with ensemble-performance of 60% 
confirming this finding. For the DF-only-framework, validation 
performance of 64%±4% was obtained from ANOVA followed by 
KNN. Ensemble-performance of 60% was obtained. Furthermore, 
employing the original DAT-images directly linked with a CNN 
enable a five-fold validation of 69%±6%. Ensemble testing of 67% 
confirmed our findings. Conclusion: This study shows that utilizing 
(i) end-to-end deep learning, or (ii) additional use of deep features 
combined by machine learning, has significantly added value for 
prediction of cognitive decline in PD patients, compared to usage 
of handcrafted RF-only-based algorithms. References: Salmanpour 
MR, Shamsaei M, Saberi A, Setayeshi S, Klyuzhin IS, Sossi V, Rahmim 
A. Optimized machine learning methods for prediction of cognitive 
outcome in Parkinson’’s disease. Computers in biology and medicine. 
2019 Aug 1;111:103347. Salmanpour MR, Shamsaei M, Hajianfar G, 
Soltanian-Zadeh H, Rahmim A. Longitudinal clustering analysis and 
prediction of Parkinson’s disease progression using radiomics and 
hybrid machine learning. Quantitative Imaging in Medicine and 
Surgery. 2022 Feb;12(2):906. Salmanpour MR, Hajianfar G, Lv W, Lu 
L, Rahmim A. Multitask Outcome Prediction using Hybrid Machine 
Learning and PET-CT Fusion Radiomics.

OP-584
Feasibility of Artificial Intelligence in Predicting Early 
Phenotype Conversion of REM Sleep Behavior Disorder
L. Lopes1, P. Wu2, J. Lu1,2, J. Wang3, C. Bassetti4, A. Rominger1, C. 
Zuo2, H. Yu3, K. Shi1,5;  
1Department of Nuclear Medicine, University of Bern, Bern, 
SWITZERLAND, 2PET Center, Huashan Hospital, Fudan University, 
Shanghai, CHINA, 3Department of Neurology, Huashan Hospital, 
Fudan University, Shanghai, CHINA, 4Department of Neurology, 
University of Bern, Bern, SWITZERLAND, 5Department of 
Informatics, Technische Universität München, Munich, GERMANY.

Aim/Introduction: Rapid eye movement (REM) sleep behavior 
disorder (RBD) is considered a prodromal stage of synucleinopathies 
such as Parkinson’s Disease (PD), Lewy Body Dementia (LBD) and 
Multiple System Atrophy (MSA). Despite the clinical significance in 
early phenotype conversion, there is no adequate method available 
at the moment. The limited availability of longitudinal data with 
conversion follow-up hampers the development of sophisticated 
data analysis strategies such as artificial intelligence (AI). The goal 
of this study was to investigate the feasibility of deep learning in 
the prediction of disease conversion in RBD patients. Materials and 
Methods: The study was a pilot study conducted in 35 RBD patients 
with longitudinal clinical and FDG PET follow-up for 2-11 years. 
Twelve of these patients converted to PD, 4 to LBD and 1 to MSA. 
In contrast to development from scratch, a convolutional neural 
network developed on 820 parkinsonian and 714 non-parkinsonian 
patients for early parkinsonism differential diagnosis was adapted 
to derive deep metabolic imaging (DMI) indices, which were used 

to determine predictive scores of longitudinal RBD data. Differences 
between PD network probabilities of scans more than 6 years and 
up to 6 years before conversion of RBD patients were assessed by 
Mann-Whitney independent samples test. Results: The PD DMI 
indices increased with disease progression until conversion in 10 of 
12 of PD converted patients. In the LBD and MSA converted patients, 
the PD and MSA DMI indices also increased, respectively. The PD 
network probabilities of scans up to 6 years before conversion 
were higher than of scans acquired more than 6 years before 
conversion (p=0.010). Conclusion: Despite limited RBD sample size 
in this pilot study, the preliminary results confirmed the feasibility 
of the development of AI technologies for early RBD phenotype 
conversion. The potential of deep learning in extrapolation to 
the prodromal stage may accelerate the development of early 
diagnosis methods for PD. Further network improvements must be 
attempted with a larger RBD database. 

OP-585
Development of AI based Delay Images Generation 
Technique using Early [18F]FP-CIT PET Imaging
C. Sung, J. S. Oh, M. Oh, S. Lee, S. Oh, S. Chung, J. Kim;  
Asan Medical Center, Seoul, KOREA, REPUBLIC OF.

Aim/Introduction: [18F]FP-CIT PET imaging is one of the most useful 
imaging methods for the differential diagnosis of parkinsonism. 
However, in order to acquire an optimal dopamine transporter 
binding images, it requires an uptake time of about 3 hours after 
injection, which causes inconvenience to patients and increases 
medical costs. In this study, we developed GAN-based delay 
image generation model using early dynamic [18F]FP-CIT PET 
imaging. Materials and Methods: Both early dynamic [18F]FP-
CIT PET imaging acquired at 30 minutes after injection and delay 
imaging at 3 hours after injection were performed on 476 patients 
with suspected parkinsonism. We implemented model training 
with conditional GAN algorithm and augmentation function 
provided by keras was used. In detail, deep convolutional neural 
network was trained using individual-space brain PET images as 
the input and corresponding inverse spatial normalization-based 
VOI template as the label. [18F]FP-CIT PET imaging of 320 patients 
were used as the training set with 3-fold cross-validation and 156 
patients as the test set. We evaluated performances of the model 
using quantitative and qualitative methods, respectively. Pearson’s 
correlation coefficients were calculated for the striatal subregions 
specific to non-specific binding ratio (SNBR) based on real and 
generated images using the occipital lobe as a reference with the 
deep learning-based automated VOI generation method. Visual 
analysis was done independently for both real and generated 
images and the concordance rates using cohen’s kappa were 
estimated. Results: Whole striatal SNBR measured on the generated 
and real imaging of the test set revealed high correlation of 0.94. 
Striatal subregional SNBR calculated from the generated imaging 
and the actual delay imaging also showed high correlation of 
ranged from 0.90 of ventral striatum to 0.96 of posterior putamen. 
In the sub-analyses for PD (n=101) and normal (n=55) groups, 
striatal SNBR measured on the generated and real imaging showed 
high correlation of 0.90 and 0.89, respectively. Subregional SNBR 
of PD and normal groups also revealed high correlation 0.92 and 
0.88 in the posterior putamen. Concordance rate measured by 
cohen’s kappa value revealed good agreement of 0.74 between 
real and generated imaging. Conclusion: The generated imaging 
using early dynamic imaging as input for the model using the GAN 
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algorithm showed good agreement with the real delay imaging in 
both quantitative and visual analyses. It is expected to increase the 
convenience of [18F]FP-CIT PET imaging by reducing the waiting 
time of patients and indirectly the medical costs. 

OP-586
Machine-Learning Assisted Diagnosis of Atypical 
Parkinsonisms Using FDG-PET
M. Ollarves Carrero, J. C. Rodríguez Gómez, J. Matías-Guiu 
Antem, P. Bascuñana, C. Rodríguez Rey, M. Pedrera Canal, M. K. 
Meneses Navas, G. Cuesta Domingo, J. L. Carreras Delgado, M. N. 
Cabrera Martin;  
Hospital Clinico San Carlos, Madrid, SPAIN.

Aim/Introduction: Atypical parkinsonisms could be the onset of 
tauopathies (e.g. progressive supranuclear palsy PSP, corticobasal 
degeneration, CBD) and synucleinopathies (dementia with Lewy 
bodies, DLB). However, early diagnosis is often challenging. In this 
study, we aimed to evaluate the diagnostic capacity of FDG-PET 
assisted by machine learning algorithms Materials and Methods: 
Retrospective study in which we analyzed 119 18F-FDG PET CT 
images of the brain, 62 atypical parkinsonisms (24 of them PSP, 23 
DLB and 15 DBC) with a mean age 73 (50% female), and 55 controls 
with a mean age of 66.9 years, 74.5% being female. Support-Vector 
Machines (SVM) classifiers were trained (80% of the sample) and 
validated (20%) for the discrimination between patients and healthy 
controls, and between different atypical parkinsonisms (grouped 
as PSP/CBD and DLB) and controls. F1-score, precision, sensitivity, 
specificify and area under the curve were calculated Results: The 
SVM tool for the classification of atypical parkinsonisms vs. controls 
obtained a diagnostic precision global of (0.790), with a sensitivity of 
(0.769), specificity of (0.800), an area under the ROC curve of (0.732) 
and F1-score was 0.783.The SVM tool for the diagnosis of atypical 
parkinsonisms (tauopathies, synucleinopathies and controls) 
obtained a diagnostic precision of (0.898), with a sensitivity of (1), 
specificity of (0.79), an area under the ROC curve of (0.875) and 
F1-score was 0.868 Conclusion: These results support the use of 
FDG-PET imaging in the early diagnosis of atypical parkinsonisms. 
This study contributes to the development of an automated and 
optimized diagnosis of neurodegenerative disorders 

OP-587
Stereotactical normalization with multiple templates 
representative of normal and Parkinson-typical reduction 
of striatal uptake improves the diagnostic power of 
automatic semi-quantitative analysis in dopamine 
transporter SPECT
I. Apostolova1, T. Schiebler1, C. Lange2, F. Mathies1, W. Lehnert1, S. 
Klutmann1, R. Buchert1;  
1University Hospital Hamburg Eppendorf, Hamburg, GERMANY, 
2Charité - Universitätsmedizin Berlin, Berlin, GERMANY.

Aim/Introduction: The specific binding ratio (SBR) of 123I-FP-
CIT in the putamen is widely used to support the interpretation 
of dopamine transporter (DAT) SPECT. Automatic methods for 
computation of the putamen SBR often include stereotactical 
normalization of the individual DAT-SPECT image to an anatomical 
standard space. This study compared using a single 123I-FP-CIT 
template image as target for stereotactical normalization versus 
multiple templates representative of normal and different levels of 
Parkinson-typical reduction of striatal 123I-FP-CIT uptake. Materials 

and Methods: 123I-FP-CIT SPECT images of 1738 patients (66.2±11.6y) 
were stereotactically normalized (affine) to the anatomical space of 
the Montreal Neurological Institute (MNI) with SPM12 either using 
a single custom-made FP-CIT template representative of normal 
striatal uptake or using eight different templates representative of 
normal and different levels of Parkinson-typical reduction of striatal 
FP-CIT uptake with and without attenuation and scatter correction. 
In the latter case, SPM finds the linear combination of these 
templates that best matches the patient’s image. The putamen SBR 
was obtained using hottest voxels analysis in large unilateral regions 
of interest predefined in MNI space. The histogram of the putamen 
SBR in the whole sample was fitted by the sum of two Gaussian 
functions. The power to differentiate between reduced and normal 
SBR was estimated by the effect size of the distance between the 
two Gaussian functions computed as the differences between their 
mean values scaled to their pooled standard deviation. Results: The 
effect size of the distance between the two Gaussian functions was 
3.84 with the single template versus 3.96 with multiple templates 
for stereotactical normalization. Conclusion: Multiple templates 
representative of normal and different levels of Parkinson-typical 
reduction for stereotactical normalization of DAT-SPECT provide 
improved separation between normal and reduced putamen 
SBR, suggesting slightly improved power for the detection of 
nigrostriatal degeneration. 

OP-588
Different cut-offs of z-score for Striatal Binding ratio 
(SBR) of DaT SPECT are needed to support of diagnosis of 
Parkinson’s Disease (PD) and Dementia with Lewy Body 
(DLB)
F. Lanfranchi1, S. Chiola2, D. Arnaldi3, S. Raffa4, M. I. Donegani1, 
P. Mattioli3, M. Pardini3, M. Bauckneht1,4, A. Miceli1, F. D’Amico1, G. 
Sambuceti1,4, F. Nobili3, S. Morbelli1,4;  
1Department of Health Sciences (DISSAL), University of Genoa, 
Genoa, ITALY, 2Nuclear Medicine Unit, IRCCS Ospedale Policlinico 
San Martino, University of Genoa, Genoa, ITALY, 3Department of 
Neuroscience, Rehabilitation, Ophthalmology, Genetics, Maternal 
and Child Health (DINOGMI), IRCCS Ospedale Policlinico San 
Martino, University of Genoa, Genoa, ITALY, 4Nuclear Medicine 
Unit, IRCCS Ospedale Policlinico San Martino, Genoa, ITALY.

Aim/Introduction: Semi-quantification with automatic tools can 
reliably assist visual reading of DaT SPECT, especially in borderline 
cases. Several tools include the computation of z-scores (ZS) of 
specific binding ratio (SBR) with respect to normal subjects’ database 
(CTR). A cut-off of -2 ZS in the striatal or putaminal SBR with respect 
to CTR has been previously proposed to discriminate normal from 
abnormal scans. This cut-off has not been experimentally validated 
yet in PD or DLB patients. We aimed to explore accuracy of different 
cut-offs for ZS of SBR in striatal, substriatal regions and putamen/
caudatus ratio (PCR) to discriminate de novo PD and DLB patients 
on one side, with respect to patients with ET and AD respectively. 
Materials and Methods: We retrospectively recruited 205 patients: 
seventy-five de novo PD (age 71.9±8.0), eighty ET (70.7±8.8), 
thirty-five DLB (77.3±6.1) and fifteen AD patients (79.1±4.0) who 
underwent DaT SPECT from 2019 to 2021 in our center. Patients’ 
final clinical diagnosis served as gold-standard. Images were flipped 
to have the most affected hemisphere (MAH) on the same side for 
all patients and then analyzed with Datquant®. SBR ZS of striatum, 
caudatus, anterior and posterior putamen and PCR were computed 
for both MAH and LAH (less affected hemisphere) with respect 
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to the provided age-matched CTR dataset. Receiving Operating 
Curves analysis were used to find the optimized ZS cut-offs by using 
the Youden index (YI). Results: Posterior putamen was the most 
accurate parameter to separate PD versus ET in the MAH with a cut-
off of -1.5 ZS (YI=0.897) and in the LAH with -1 ZS (YI=0.871) while 
the whole bilateral putamen was most accurate for DLB versus AD 
with -1 ZS (YI=0.762). The second most accurate parameter for 
DLB versus AD was the entire striatum in the MAH (cut-off -1.5 ZS; 
YI=0.729). Of note PCR was accurate to differentiate between PD 
and ET (-1.5 ZS in the MAH and -1.7 ZS in the LAH) but not AD versus 
DLB. Most accurate cut-offs for all parameters provided by the 
software were lower with respect to -2 ZS without losing specificity. 
Conclusion: Semiquantification of DaT SPECT images confirmed to 
discriminate patients with PD and DLB with respected to ET and AD 
with high accuracy. Disease-specific cut-offs should be considered 
to identify PD or DLB patients. Using less conservative ZS cut-offs 
with respect to -2 ZS provide higher sensitivity and is not associated 
with a lower specificity. 

OP-589
Comparison of Dopaminergic and Metabolic Imaging in 
Monogenic and Idiopathic Parkinson Disease
B. Soydas Turan1, B. Volkan-Salancı1, E. Lay Ergün1, Ö. Uğur1, G. 
Yalçın-Çakmaklı2, K. Karlı Oğuz3, B. Elibol2;  
1Hacettepe University Faculty of Medicine, Department of 
Nuclear Medicine, Ankara, TÜRKIYE, 2Hacettepe University 
Faculty of Medicine, Department of Neurology, Ankara, 
TÜRKIYE, 3Hacettepe University Faculty of Medicine, 
Department of Radiology, Ankara, TÜRKIYE.

Aim/Introduction: To compare the metabolic network changes 
with 18FDG and dopaminergic innervation of the striatum and 
myocardium with F18-DOPA between monogenic Parkinson 
patients(mPD) and idiopathic ones(iPD), as well as to examine the 
relationship between myocardial denervation with constipation and 
REM sleep behaviour disorder(RBD). Materials and Methods: A total 
of 27 patients(15 parkin, 2 DJ-1, 10 iPD shown to have no known PD 
mutations) were included. Both cardiac(60 minutes) and brain(90 
minutes) F18-DOPA PET/CT were acquired. Myocardium F18-DOPA 
uptake was considered to be reduced if the heart/mediastinum ratio 
was <1.5. For semi-quantitative analysis of striatum, PET images were 
fused with MRI. Spherical 3D-ROIs of diameter 8 mm were drawn on 
each caudate head-corpus, anterior-posterior putamen, occipital 
regions at both sides. The striatal-to-occipital ratios(SORs) and 
putamen asymmetry index (AI) was defined.18FDG PET/CT images 
were evaluated visually. Results: 17 mPD(mean-age 44.3±9.5, 8 
men) and 10 iPD(mean-age 51±10.1, 7 men) patients were similar 
for age and gender distribution(p=0.11 and 0.24) but mean disease 
duration was longer in mPD(13.8±6.1 vs 5.7±3.4; p=0.001). 2 mPD 
and 4 iPD patients, who did not have MRI yet, were not included 
in striatal semi-quantitative analysis. In mPD, F18-DOPA uptake was 
lower in all striatal regions except for posterior putamen compared 
to iPD but this reduction was significant only for the caudate 
corpus (p=0.02)[Table1]. mPD patients displayed more symmetric 
putaminal involvement compared to iPD(0.13±0.06 vs 0.19±0.05; 
p=0.045). Myocardial F18-DOPA uptake was reduced in 4 of 17 mPD 
and 7 of 10 iPD, showing less cardiac denervation in mPD(1.6±0.2 vs 
1.3±0.2; p=0.046). 18FDG uptake was more decreased in mesial pre-
frontal cortex of mPD(n=12) patients when compared to iPD(n=4). 
This difference was not statistically significant, possibly due to low 
patient number of iPD(p=0.078). 18FDG uptake was similar in other 

cortical regions on visual analysis. Patients with/without cardiac 
denervation or putaminal AI did not differ in terms of having 
constipation(n=8/24) or RBD(n=3/22). Conclusion: The preliminary 
results showed that reduction in striatal F18-DOPA uptake was 
more severe and displayed symmetrical pattern in mPD, although 
myocardial dopaminergic innervation was preserved compared to 
iPD. In mPD group, decreased F18-DOPA uptake in caudate corpus 
might be related to decreased 18FDG uptake in mesial pre-frontal 
cortex. These results might suggest that alfa-synuclein pathology 
originates from the brain then spreads throughout the body in 
mPD. A larger cohort of patients who had constipation/RBD and 
iPD assessed by 18FDG PET/CT is required for further analysis.
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OP-590
Advances in (Para-) Thyroid Imaging 
L. Giovanella; 
Imaging Institute Southern Switzerland, Nuclear Medicine 
and Molecular Imaging, Bellinzona, SWITZERLAND.

OP-591
Interobserver Agreement of Semi-quantitative and visual 
Methods of MIBI Imaging for the Risk Stratification of 
Hypofunctioning Thyroid Nodules
J. Vogel1, S. A. Schenke2, S. Haghghi3, T. Wallbaum4, C. Herkula1, P. 
Seifert5, M. Kreißl1;  
1Department of Radiology and Nuclear Medicine, Division of 
Nuclear Medicine, University Hospital Magdeburg, Magdeburg, 
GERMANY, 2Clinic of Nuclear Medicine Bayreuth Hospital, 
Bayreuth, GERMANY, 3Department of Nuclear Medicine, 
Friedrich-Alexander-University (FAU) Erlangen-Nürnberg and 
University Hospital Erlangen, Erlangen, GERMANY, 4Radiology 
and Nuclear Medicine Sudenburg, Magdeburg, GERMANY, 5Clinic 
of Nuclear Medicine, Jena University Hospital, Jena, GERMANY.

Aim/Introduction: 99mTc-MIBI imaging plays an important role 
for the risk stratification of hypofunctioning thyroid nodules, as it 
has a high negative predictive value to rule out malignancy.With 
visual image evaluation, the MIBI uptake in the thyroid nodule is 
compared to the MIBI uptake in the paranodular thyroid tissue. 
Semi-quantitative methods assess MIBI kinetics over the time 
and seem to be more specific than the visual approach alone. 
Moreover, they can be helpful to reduce subjectivity of image 
analyzation.The aim of this study was to examine the interobserver 
agreement (IOA) of different MIBI imaging evaluation methods. 
Materials and Methods: From 2019 to 2020, four observers with 
different levels of experience in Nuclear Medicine (three nuclear 
physicians, one medical technical assistant) valuated the imaging 
studies of MIBI examinations using visual (early, late, “early-to-late”, 
and SPECT/CT images) and a semi-quantitative method (washout 
index, WOI).99mTc-pertechnetate scintigraphy was used to preselect 
hypofunctioning thyroid nodules (TN’s) for MIBI assessment. All 
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observers were blinded to the ultrasonographic appearance of 
the thyroid nodules. Visually, planar and SPECT/CT MIBI uptake in 
the TN were described as hypo-, iso- and hyperintense compared 
to the paranodular thyroid tissue. The WOI was calculated as 
relative reduction of the mean counts of MIBI nodular uptake 
between early and late imaging in ROI-technique. IOA was 
calculated using Fleiss’ Kappa (k, visual analyses) and Pearson’s 
correlation coefficient/ANOVA (r, WOI) as well as perfect matches. 
Results: In total, 23 hypofunctioning TN’s were examined.The visual 
method “early-to-late” provided a moderate agreement of k=0.452 
for all observers (early alone: k=0.567, late alone: k=0.484). Perfect 
matches were observed in 57% (52%, 48%) for these methods. 
SPECT/CT IOA was similar (k=0.440, 48%). Perfect matches at visual 
assessment increased after excluding the unexperienced observer 
(57%, 61%, 57%).The values for the WOI were comparable between 
all observers (mean: -39.9% ± 15.6; p=0.391), resulting in a substantial 
agreement of k=0.643 (perfect matches 91%, independent of the 
level of experience). Single interobserver comparison reached 
coefficients from r=0.781 up to r=0.827 (p>0.01 each), which speaks 
for a substantial correlation. Conclusion: Interobserver agreement 
of the semi-quantitative method (WOI) for analyzing MIBI imaging 
in order to determine the dignity of TN’s proves to be superior to the 
investigated visual image evaluation methods and is independent 
of the level of experience of the observers. Therefore, the semi-
quantitative washout index appears to be a favorable approach for 
MIBI imaging assessment. 

OP-592
Diagnostic Performance of99mTc-methoxy-isobutyl-
isonitrile (MIBI) Imaging in Hypofunctioning Thyroid 
Nodules: A European Multicenter Study
S. Schenke1,2, A. Campennì3, M. Tuncel4, A. Piccardo5, S. Sager6, T. 
Bogovic Crncic7, D. Rozic8, R. Görges9, P. P. Özcan10, D. Gröner11, H. 
Hautzel9, R. Klett12, M. C. Kreissl2, L. Giovanella13,14;  
1Clinic for Nuclear Medicine, City Hospital Bayreuth, Bayreuth, 
GERMANY, 2Division of Nuclear Medicine, University Hospital 
Magdeburg, Magdeburg, GERMANY, 3Nuclear Medicine 
Unit, Department of Biomedical and Dental Sciences and 
Morphofunctional Imaging, Messina, ITALY, 4Department of 
Nuclear Medicine, Hacettepe University, Ankara, TÜRKIYE, 
5Department of Nuclear Medicine, Galliera Hospital, Genoa, 
ITALY, 6Department of Nuclear Medicine, University Hospital 
Istanbul, Istanbul, TÜRKIYE, 7Department of Nuclear Medicine, 
Clinical Hospital Center Rijeka, Rijeka, CROATIA, 8Department 
of Nuclear Medicine, University Hospital Mostar, Mostar, 
BOSNIA AND HERZEGOVINA, 9Department of Nuclear Medicine, 
University Hospital Essen, Essen, GERMANY, 10Department of 
Nuclear Medicine, University Hospital Mersin, Mersin, TÜRKIYE, 
11Department of Nuclear Medicine, University Hospital Frankfurt, 
Frankfurt, GERMANY, 12Practice of Nuclear Medicine Hanau, 
Giessen, GERMANY, 13Clinic for Nuclear Medicine and Competence 
Centerfor Thyroid Diseases, Bellinzona, SWITZERLAND, 
14Clinic for Nuclear Medicine and Interdisciplinary Thyroid 
Center, University Hospital Zürich, Zürich, SWITZERLAND.

Aim/Introduction: 99mTc-MIBI imaging is helpful for risk stratification 
of hypofunctioning thyroid nodules (TNs) with a high negative 
predictive value to exclude malignancy. On the other hand, false 
positive results are frequent due to the low specificity. Therefore, 
the pre-test selection of appropriate TNs is crucial. For image 
evaluation visual (early and late planar images, SPECT) as well as 
semiquantitative methods (Washout index, WOInd) are used. Aim of 

this study was to evaluate the diagnostic performance of 99mTc-MIBI 
imaging in hypofunctioning TNs with indeterminate fine-needle 
aspiration results in a multicentric European setting. Materials 
and Methods: Patients with hypofunctioning TNs, ≥10 mm, EU-
TIRADS 4 or 5, Bethesda III/IV and 99mTc-MIBI scintigraphy were 
included in the study. Twelve centers retrospectively reevaluated 
MIBI imging between 2019 and 2020 by visual (early and late 
planar images, SPECT) as well as WOInd. Visual evaluation was 
performed according to the intensity of radiotracer uptake in the 
TN when compared to normal thyroidal parenchyma (hyperintense, 
isointense, hypointense). Histopathology or subsequent benign 
cytology is accepted as a reference test. Results: Overall, 284 
females and 74 males with 365 TNs (n=297 benign, n=68 malignant) 
were included. Of all benign TNs, 42.8% were classified as EU 4 and 
57.2% were EU 5. Of the 68 malignant TNs, 85.3% were EU-TIRADS 5 
and 14.7% were classified as EU 4. In case of planar imaging, about 
90% of malignant TNs and 70% of benign TNs were classified as 
hyperintense (Sens 96%, Spec 21%, PPV 22%, NPV 96%, ACC 35%). 
SPECT images were performed in 34.0% of all TNs. A hyperintense 
SPECT pattern was observed in about 50.0% of 16 malignant 
and 37.0% of n=108 benign TNs, respectively. A hypointense 
SPECT pattern was observed in 22.2% of the benign TNs (Sens 
94%, Spec 22%, PPV 15%, NPV 96%, ACC 32%). The WOInd was 
calculated in 38.9%. Adopting the ROC-derived threshold of -19% 
semiquantitative image analysis performed significantly better 
than planar and SPECT visual evaluation methods (Sens 100%, 
Spec 89%, PPV 82%, NPV 100%, ACC 93%). Conclusion: 99mTc-MIBI 
is helpful for the assessment of hypofunctioning thyroid nodules 
at intermediate or high ultrasound risk with indeterminate thyroid 
cytology. A MIBI negative result on visual evaluation is an effective 
tool to rule-out thyroid malignancy, and the semiquantitative 
method can considerably improve overall diagnostic performance 
of MIBI imaging. 

OP-593
The FDG pattern of autonomously functioning thyroid 
nodules correlates with TSH and histopathology
F. Fiz1, G. Bottoni1, M. Massollo1, M. Puntoni2, U. Catrambone1, L. 
Foppiani1, F. Bertagna3, D. Albano3, P. Trimboli4, A. Piccardo1;  
1E.O. Ospedali Galliera, Genoa, ITALY, 2Clinical and 
epidemiological research unit, University Hospital of 
Parma, Parma, ITALY, 3University of Brescia, Brescia, 
ITALY, 4Lugano and Mendrisio Regional Hospital, Ente 
Ospedaliero Cantonale, Bellinzona, SWITZERLAND.

Aim/Introduction: While the 18F-FDG PET/CT uptake in malignant 
thyroid neoplasia is quite known, the glucose analogue uptake of 
benign lesions, firstly the autonomously functioning thyroid nodule 
(AFTN), has not been fully investigated. In this study, we aimed 
to characterize the FDG patterns in AFTNs and their correlation 
with clinical, laboratory, ultrasonography and histological 
features. Materials and Methods: This was a retrospective, bi-
centric study. Patients diagnosed with AFTN on a thyroid scan 
and who underwent a 18F-FDG PET/CT for various indications 
during the period 2009-2018 were reviewed. The PET pattern 
(presence of uptake) was compared with the thyroid hormone 
asset and with the histopathology results. Results: Forty-five 
patients (35 females, median age 65 years) were included. 
20 patients underwent surgery and 4 differentiated thyroid cancers 
(DTC), 10 follicular adenomas (FA), and 6 follicular hyperplasia 
(FH) were found. Twenty-two (48.9%) AFTNs were FDG-positive 
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(median SUVratio 2.53) while the remaining 23 (51.1%) were not. 
TSH was significantly lower in FDG-positive AFTNs than in negative 
ones (0.055 [0.02-0.42] vs. 0.65 [0.2-0.96] mIU/l, p=0.0018). At 
multivariate analysis, only TSH was independently associated 
to FDG pattern (p=0.008). Among histologically proven benign 
lesions, TSH was significantly lower in FAs than in FHs (p<0.001). 
Patients with DTC had TSH in the low-normal range. Conclusion: 
AFTNs show heterogenous FDG uptake patterns. Furthermore, 
follicular adenomas tend to display increased glucose uptake and 
suppressed TSH. The combination of FDG uptake and TSH in the 
low-normal range might raise a suspicion for DTC.

OP-594
The contribution of PET/MR in benign malignant nodule 
separation in thyroid incidentalomas detected in FDG PET/
CT imaging
A. Nazari, S. Sağer, S. Bilgiç, K. Toplutaş, F. Beytur, L. Uslu Beşli, S. 
Asa, C. Samancı, H. Burçak Sayman, K. Sönmezoğlu;  
Istanbul University-Cerrahpaşa, Cerrahpasa Faculty of Medicine, 
Department of Nuclear Medicine, Istanbul, TÜRKIYE.

Aim/Introduction: Incidentalomas of the thyroid gland are often 
seen in oncological patients who undergo FDG PET/CT imaging 
for staging or treatment response. In the current study, we aim 
to investigate the contribution of maximum standardized uptake 
value (SUVmax) and apparent diffusion coefficient (ADC map) 
value measured in PET/MR to distinguish between benign and 
malignant thyroid nodules. Materials and Methods: Patients who 
underwent routine oncological FDG PET/CT scans for staging or 
treatment response, 108 patients (72 females, 36 males; mean age 
54 ± 12 years) who had thyroid nodules > 1 cm have selected for 
this study. An additional one-bed neck PET/MRI was performed on 
patients. The SUVmax values were measured in PET/CT and PET/MR 
systems. The Diffusion-weighted MRI images (DWI) were obtained 
with factors b50 and b1000 s/mm² in PET/MR system, and hence 
ADC maps were created. The calculated SUVmax and the ADC value 
from three solid areas were correlated with fine-needle aspiration 
biopsy (FNA) results. Results: The FNA results of 108 patients 
had 76 (70.4%) benign and 32 (29.6%) malignant nodules. The 
mean SUVmax of the malignant nodules was significantly higher 
than benign nodules (10.6 ± 8.3 vs. 5.94 ± 5.2, Mann-Whitney U, 
P<0.001). Similarly, the mean ADC value was lower in malignant 
nodules than in benign nodules (1.4 ± 0.4 × 10ˉ³ mm²/s vs. 1.8 ± 0.6 
× 10ˉ³ mm²/s; Mann-Whitney U, P<0.000). There was a significant 
correlation between FNA results and mean SUVmax (Spearman 
correlation coefficient, r = 0.335). Likewise, there was a significant 
negative correlation found between FNA results and mean ADC 
values (Spearman correlation coefficient, r = -0.355). The result of 
receiver operating characteristic (ROC) analysis for SUVmax and 
ADC values was statistically significant. Considering SUVmax cut-
off value of 6, related sensitivity, specificity, and accuracy were 
68.7%, 73.6%, 72.1%, and for ADC at a cut-off value of 1.56x10ˉ³ 
mm²/s, 71.8%, 69.7%, and 70.4% respectively. Conclusion: In the 
PET/MR hybrid imaging system, quantitative ADC measurements 
and SUVmax values can be advantageous imaging methods for 
distinguishing between malignant and benign thyroid nodules 
when used together. 

OP-595
Utilization of 68Ga-FAPI PET/CT in the Evaluation of Thyroid 
Nodules with ‘Suspected’ or ‘Malignant’ FNAB: Preliminary 
Results
U. Elboga1, G. Maralcan2, M. Bastemir2, E. Sahin1, M. Okuyan1, M. 
Sokucu2, M. Mutlu2, Y. B. Cayirli1, Y. Z. Celen1;  
1Gaziantep University, Gaziantep, TÜRKIYE, 
2SANKO University, Gaziantep, TÜRKIYE.

Aim/Introduction: In this study, we evaluated the ability of 68Ga-
FAPI PET/CT in detecting the character of thyroid nodules reported 
as Follicular Neoplasm or Suspected Follicular Neoplasm (FN/SFN), 
Suspected Malignant (SM), and Malignant. Materials and Methods: 
This prospective registry study included seventeen patients. 68Ga-
FAPI PET/CT was performed after fine needle aspiration biopsy 
(FNAB). Any non-physiological uptake greater than adjacent normal 
tissue background on 68Ga-FAPI PET/CT was included in the study. 
The TBR (tumor to background ratio) was defined as the ratio of the 
lesions’ SUVmax and the SUVmax of healthy thyroid parenchyma 
tissue determined for each reconstruction algorithm. All the 
patients had undergone thyroidectomy to confirm the results of 
FNAB. The post operation histological specimen were also taken as 
the reference standard. Post-op histopathology, FNAB results and 
TBR values on 68Ga-FAPI PET/CT were compared. Results: The FNAB 
results were as follows: FN/SFN in nine, SM in six and malignant 
in two lesion. Mean TBR value was 1.6 in the lesions with FN/SFN, 
and post-op histopathology were papillary thyroid carcinoma 
(PTC) in two, follicular adenoma in four and adenomatous nodular 
hyperplasia in three respectively. Mean TBR value was 6 in the 
lesions with SM, and post-op histopathology was PTC in all. Mean 
TBR value was 5 in the lesions with malignant biopsy, and post-
op histopathology was PTC in all. Conclusion: In this study, it is 
showed that in lesions have prominent TBR post-op evaluation 
resulted in malignant while in the lesions have fairly low TBR post-
op evaluation resulted in benign pathology predominantly. This 
outcome could be a step for further studies regarding efficacy of 
68Ga-FAPI PET/CT in the differentiation malignant/benign nature of 
thyroid lesions especially to help clinical decision making. Indeed, 
due to the insufficient number of patients for statistical analysis, 
further studies are needed to support these views. 

OP-596
[18F]FDG-PET/CT and Molecular Diagnostics in the Workup 
of Indeterminate Thyroid Nodules: Complementing 
Techniques or Waste of Valuable Resources?
E. J. de Koster1, L. de Geus-Oei2, H. Morreau2, W. J. G. Oyen3, D. 
Vriens2;  
1Radboud University Medical Center, Nijmegen, NETHERLANDS, 
2Leiden University Medical Center, Leiden, NETHERLANDS, 
3Rijnstate Hospital, Arnhem, NETHERLANDS.

Aim/Introduction: Approximately 75% of thyroid nodules with 
indeterminate cytology (Bethesda III and IV) are benign. Avoiding 
unbeneficial diagnostic hemithyroidectomies for these nodules 
is crucial. [18F]FDG-PET/CT and molecular diagnostics (MD) are 
promising techniques that may complement each other in the 
diagnostic workup. Materials and Methods: In a recently reported 
multicentre, randomised-controlled trial [1], 132 patients with 
an indeterminate thyroid nodule underwent [18F]FDG-PET/CT 
and subsequent thyroid surgery or active surveillance. MD was 
performed using the Ion Torrent S5 Genestudio platform and 
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included three custom NGS panels: the custom Ampliseq Cancer 
Hotspot v6 panel, which assesses somatic mutations in 87 (thyroid) 
cancer-related genes, the Archer FusionPlex CTL v2, which assesses 
gene fusions in 19 genes, and the AmpliSeq NGS genome-wide loss 
of heterozygosity v2 panel, which assesses copy number alterations 
in approximately 1500 single-nucleotide polymorphisms across all 
chromosomes. The primary outcome was the diagnostic accuracy of 
[18F]FDG-PET/CT and MD, separate as well as combined (i.e., parallel 
testing or stepwise approach). Secondary outcomes included 
the correlation of [18F]FDG-positivity with the detected genetic 
alterations. Negative (NPV) and positive (PPV) predictive values were 
considered clinically useful when ≥95%. Results: [18F]FDG-PET/CT 
and MD results showed slight agreement (kappa=0.28) and were 
concordant in 82 (63%) cases. MD results were inconclusive in 2 of 
132 (1.5%) patients. [18F]FDG-PET/CT and MD had similar sensitivity 
(94.1% vs 85.3%, p=0.45). Specificity (39.8% vs 63.5%, p<0.001) and 
benign call rate (31.1% vs 50.8%, p=<0.001) were higher for MD. 
When a double negative test result was considered ‘test negative’, 
this moderately improved sensitivity (100%) and NPV (100%) at 
the cost of a lower specificity (31.3%), PPV (34.0%) and benign call 
rate (23.1%). When only a double positive test was considered ‘test 
positive’, the moderate sensitivity (79.4%) and specificity (74.0%) 
low NPV (91.0%) and PPV (51.9%) that were not clinically useful. 
Within MD-positive nodules (n=61), no significant differences in 
SUVmax were observed between benign and malignant nodules. 
Conclusion: [18F]FDG-PET/CT and MD are both accurate ancillary 
diagnostics in indeterminate thyroid nodules. When combined, 
two negative test results increase rule-out capability, although at 
the cost of the benign call rate. This questions clinical relevance 
of combined testing when clinically useful NPV can be achieved 
using [18F]FDG-PET/CT alone [1]. References: 1. de Koster EJ et al. 
[18F]FDG-PET/CT to prevent futile surgery in indeterminate thyroid 
nodules: a blinded, randomised controlled multicentre trial. Eur J 
Nucl Med Mol Imaging. 2022;49:1970-84. https://doi.org/10.1007/
s00259-021-05627-2.

OP-597
Unexpected Images during Parathyroid Scintigraphy
J. Wu, L. Gong, H. Ying;  
Second Affiliated Hospital, Nanchang 
University, Nanchang, CHINA.

Aim/Introduction: Parathyroid scintigraphy (PS) is a routine 
preoperative procedure to localize the abnormal parathyroids for 
patients with hyperparathyroidism in the nuclear medicine work. 
Due to thyroid’s faster washout, the proliferated parathyroids 
would be accumulated with the tracer and more easily observed 
in the delay imaging than the early phase. While 99mTc-MIBI could 
be accumulated at many pathological tissue locus by their uptake 
because of vigorous proliferation, hypermetabolism, abundant 
blood supply, rich mitochondria, tumor cell viability, etc., some 
unexpected images would be incidentally obtained during 
parathyroid scintigraphy. Materials and Methods: A dual-phase 
(single-tracer) procedure of an early anterior planar scanning 15 
minutes post injection and a delayed anterior planar scanning 
2 hours post injection was performed using 740-925 MBq (20-
25 mCi) of 99mTc-MIBI during parathyroid scintigraphy. SPECT/
CT fusion scanning underwent when necessary, especially at the 
point of the unexpected images emerged or none of parathyroids 
observed while the clinic information strongly hinted patients’ 

hyperparathyroidism existed. Results: From April 1, 2017 to April 
30, 2022, 482 patients underwent the double-phase 99mTc-MIBI 
parathyroid scintigraphy in the 5 years. Unexpected images other 
than parathyroid glands were observed in scans of 17 patients (5 
males and 12 females) aged 30-72 years (mean: 59.1 years). They 
were 1 case of left lobe thyroid nodule, 6 cases of right lobe thyroid 
nodule or tumor, 6 cases of bilateral thyroid abnormality, 1 case of 
retrosternal goiter, 1 case of thymic dysplasia, and 2 cases of lymph 
node absorption. Among them, 7 cases had pathological reports 
of other than parathyroid, which 5 were nodular goiter of thyroids 
and 2 were thyroid tumors including a papillary thyroid carcinoma 
and a right thyroid follicular tumor of uncertain malignant potential. 
All 17 patients underwent ultrasonography and SPECT/CT fusion 
scan. Conclusion: Although dual-phase 99mTc-MIBI scintigraphy 
is an excellent technique for localizing the parathyroid glands, 
different tissues, especially thyroid nodules, may cause confusion 
with or obscure the presentation of the parathyroid glands. 
Sometimes thyroid tumors and even cancers can be found during 
parathyroid scintigraphy. Ectopic parathyroid or thyroid glands, 
degenerated thymus tissue, and enlarged cervical lymph nodes 
may also be observed. References: [1] Kunikowska J, Królicki L. 
Parathyroid imaging with [99mTc]Tc-MIBI SPECT/CT — unexpected 
findings of bone marrow involvement of non-hodgkin’s lymphoma. 
Endokrynol Pol, 2020, 71(3): 271-273. [2] Yang F, He Z, Cao L, Xie J. 
Thymic MALT lymphoma mimicking parathyroid adenoma uptake 
on 99mTc-MIBI parathyroid scintigraphy. Hell J Nucl Med, 2021, 24(2): 
157-158.

OP-598
Do analytical parameters influence the sensitivity and 
specificity of parathyroid scintigraphy in patients with 
nephrolithiasis?
F. Sebastián Palacid, M. García Aragón, N. Álvarez Mena, B. Pérez 
López, M. Alonso Rodriguez, C. Gamazo Laherrán, R. Ruano Pérez;  
Hospital Clínico Universitario Valladolid, Valladolid, SPAIN.

Aim/Introduction: To determine how the sensitivity and specificity 
of parathyroid scintigraphy vary in patients with nephrolithiasis 
depending on their analytical levels of parathyroid hormone (PTH), 
serum calcium and urinary calcium. Materials and Methods: 
Retrospective study of 49 patients with a history of recurrent 
renal colic (28 women and 21 men; average age 58.1 years) 
who took 99mTc-sestamibi parathyroid scan between 2020 and 
2022 for suspected primary hyperparathyroidism.We compared 
the sensitivity and specificity of different analytical values of 
parathyroid scintigraphy in those patients, based on levels of 
parathyroid hormone (PTH), serum calcium and calcium in urine 
(both in isolation and in combination). We established as cut-off 
points the analytical values that our reference laboratory considers 
abnormal: PTH >55 pg/dl, serum calcium >10.2 mg/dl, and urinary 
calcium >400 mg/24h. Results: The average analytical values of the 
patients with a positive parathyroid scintigraphy and those with 
a negative result were, respectively: PTH (133.91 vs. 97.78 pg/ml), 
serum calcium (10.45 vs. 9.77 mg/dl) and urine calcium (328.74 
vs. 201.31 mg/24h).After comparing the differences in sensitivity 
and specificity, we can conclude that: 99mTc-sestamibi parathyroid 
scan shows 100% sensitivity in those patients with nephrolithiasis 
with PTH levels > 55 pg/dl and calciuria > 400 mg/24 h. On the 
other hand, the highest specificity (75.7%) was found in patients 
with serum calcium levels > 10.2 mg/dl.A highly acceptable 
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sensitivity and specificity value was found in those patients with 
PTH > 55 pg/dl and serum calcium > 10.2 mg/dl (72.2% and 74.2% 
respectively). In this case, the highest diagnostic accuracy (73.5%) 
was also demonstrated. Conclusion: To obtain high sensitivity and 
specificity in parathyroid scan in patients with nephrolithiasis, we 
must select those who simultaneously present analytical levels of 
PTH > 55 pg/dl and serum calcium > 10.2 mg/dl. 
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OP-599
Analysis Of PET Radiomic Features With Different 
Reconstruction Algorithms
P. Dwivedi1, V. Vajarkar1, S. Choudhury2, A. Jha3, V. Rangarajan3;  
1Advanced Centre for Treatment Research and Education 
In Cancer, Mumbai, INDIA, 2Advanced Centre for Treatment 
Research and Education In Cancer, Mumbai, India, Mumbai, 
INDIA, 3Tata Memorial Centre, MUMBAI, INDIA.

Aim/Introduction: Radiomics has potential to assess tumour 
heterogenicity by extracting textural feature from tomographic 
image through computational process where information is based 
on pixels or voxels to assess inhomogeneity which may be corelated 
in clinical outcomes. However in PET Radiomics numerous issues 
have been identified that address the dependency of textural 
features on various factors such as acquisition, image reconstruction, 
pre-processing and functional volume segmentation. The main 
purpose of this study was to evaluate the variability and robustness 
of Radiomic features extracted from different PET reconstruction 
algorithms. Materials and Methods: Retrospective analyses was 
done with 21 ca breast positive 18F-FDG PETCT patient data and 
each study was reconstructed twice using conventional Ordered 
subset expectation maximization (OSEM) with 2 iterations, 12subset 
,4.8mm FWHM and Block sequential expectation maximization ( 
BSREM) reconstruction algorithm with optimized beta penalty factor 
of 350. Texture indices evaluation was done with IBSI complaint 
software where 24 lesion identified and ROI was drawn by 3D tool 
with 40 % threshold, intensity discretization was processed with 64 
bins with absolute scale bounds between 0 and 20 for each data set. 
PET radiomic features extracted including conventional PET features 
SUV, TLG, intensity histogram based skewness, kurtosis, entropy, 
shape-based Sphericity, spatially distributed voxel based gray-level 
co-occurrence matrix (GLCM), gray-level run length matrix (GLRLM), 
gray-level zone length matrix (GLZLM) and neighborhood gray-level 
different matrix (NGLDM). The variability of each radiomic features 
extracted from two reconstructions methods was calculated by 
determining Coefficient of variation (CV) and divided into four 
groups according to the range of variation to determine the most 
robust radiomic feature. Results: Total 25 PET Radiomic features 
extracted out of them Sphericity, GLCM Homogeneity ,GLRLM_SRE, 
SUV kurtosis, exhibited a very small variation (CV≤5%). SUV mean, 
SUV max, SUV peak, GLCM Correlation showed a small variation 
(5%<CV≤10%), GLCM Dissimilarity, GLZLM_SZE, GLCM entropy and 

GLRLM_LRE showed intermediate variability (10%<CV≤20%) and 
other features of 3 NGLDM, 2 GLZLM, GLRLM_HGRE, GLCM_Contrast 
and Energy demonstrated a wide range of variation (CV>20%). 
Conclusion: Radiomic features with least variability between 
different reconstruction methods could be considered robust for 
reproducible tumor quantification if multicenter radiomic studies 
are involved. References: Hatt, Mathieu et al. “Characterization 
of PET/CT images using texture analysis: the past, the presenta⋯ 
any future?.” European journal of nuclear medicine and molecular 
imaging vol. 44,1 (2017): 151-165. doi:10.1007/s00259-016-3427-02.

OP-600
Occupational radiation exposure of nuclear medicine 
personnel during administration of [177Lu]Lu-HA-
DOTATATE with two different administration devices
S. Woudsma, C. Mylvaganan-Young, D. M. V. de Vries-Huizing, I. 
Sutherland-van den Heuvel, M. P. M. Stokkel, M. Sonneborn-Bols, E. 
A. Aalbersberg;  
Netherlands Cancer Institute, Amsterdam, NETHERLANDS.

Aim/Introduction: With the increasing use of 177Lu-labeled 
radionuclide therapies, the radiation dose to personnel should 
be kept as low as reasonably achievable (ALARA). Therefore an 
administration system designed especially for radiopharmaceuticals 
was introduced. The aim of this study was to determine the 
effective dose received by personnel during the administration of 
[177Lu]Lu-HA-DOTATATE for PRRT with two different administration 
devices: a system designed for radiopharmaceuticals (Lynax) and 
a system based on a normal infusion pump (Pump). Furthermore, 
the number of therapies that one employee can administer to 
stay below the institutional target limit of 1 mSv/year is calculated. 
Materials and Methods: The effective dose was measured with 
electronic personal dosimeters (EPD) for the following phases 
three of the administration: buildup of the administration device, 
patient administration and the dismantling of the system. Results: 
65 administrations were measured, 37 using the Lynax system and 
28 using the pump system. With the use of the pump, the median 
effective dose was 0 µSv during buildup (n=28) and dismantling 
(n=27) of the system. During the administration (n=24) a median 
effective dose of 3 µSv was measured, resulting in a total dose of 
3 µSv for the entire procedure. With the use of the Lynax system, 
the median effective dose measured during buildup (n=14) and 
dismantling (n=17) of the system was 0 µSv. During administration 
(n=30), the effective dose was 1 µSv and the total median dose 
was 2 µSv. Conclusion: The median effective dose for one total 
patient administration of [177Lu]Lu-HA-DOTATATE is 2 µSv for the 
Lynax system and 3 µSv for the pump system. In order to stay 
below the institutional target limit of 1 mSv/year for an employee, 
333 therapies per year can be performed with the pump system 
compared to 500 with the Lynax system. 

OP-601
Estimating attenuation-corrected PET images using GAN 
from non-attenuation-corrected PET images
K. Nishigami;  
Biomedical Science and Engineering, Hokkaido 
University Graduate School, Sapporo, JAPAN.

Aim/Introduction: Computed tomography (CT) is used for 
attenuation correction (AC) of [F-18] fluoro-deoxy-glucose 
positron emission tomography (PET) image. For PET imaging, CT 
imaging is performed at the same time for attenuation correction.
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However, the timing of the two shots is slightly different. 
Misalignment occurs during imaging. It also increases 
the extra radiation exposure during CT imaging. 
If attenuation-corrected PET images can be produced directly 
from non-attenuation-corrected PET images, We will no longer 
have to worry about misalignment.No attenuation correction 
with no misalignment without exposure to radiation from CT. 
We have created a program using GAN that accomplishes this. 
Materials and Methods: Models were developed to generate a 
PET image with attenuation correction by GAN from a PET image 
without attenuation correction by learning using a PET image 
without attenuation correction and a PET image with attenuation 
correction by CT.Models were trained with the training dataset 
(46 patients) and tested with the verification dataset (11 patients). 
Validate using MSE, PSNR, and SSIM. Points of InventionThe images 
were processed, trained, and output from dicom format images 
with no degradation. This improvement allows for more accurate 
estimation than before.A Philips vereos was used for imaging. 
This device can take images with a high resolution of 2 mm, so 
it should produce higher resolution images than conventional 
images. Results: The GAN correction allowed attenuation 
correction without CT images.For many images, attenuation-
corrected PET images could be produced without CT images. MSE, 
PSNR, and SSIM predominantly validated the study. Conclusion: 
The GAN correction allowed attenuation correction without 
CT images.However, the data used for training already contains 
misalignments. It is great to be able to do the same without a CT. 
However, we would like to consider methods to further improve 
accuracy. References: GoodfellowI,Pouget-AbadieJ,MirzaM,etal.
Generative adversarialnets.InNIPS27proceedings2014:2672-2680. 
LiuF,JangH,KijowskiR,etal.Adeeplearningapproachfor 18F 
FDGPETattenuationcorrection.EJNMMIPhys2018;5 (1):24. 
H w a n g D, K i m K Y, K a n g S K , e t a l . I m p r o v i n g t h e a c c u r a c y o f 
simultaneouslyreconstructedactivityanattenuationcorrection 
mapsusingdeeplearning.JNuclMed2018;59(10):1624-1629. LiuF, 
JangH, KijowskiR, etal. Deep learning MR imagingbased attenuation 
correction for PET/MRimaging. Radiology 2018;286(2):676-684.

OP-602
Introduction of a new dosimetry software for selective 
internal radiation therapy (SIRT) using Y-90 microspheres 
in liver tumors and impact on clinical practice
M. Mendes De Carvalho, M. Da Mota, J. O. Prior, P. Leite Ferreira, 
N. Schaefer, S. Boughdad;  
CHUV, Lausanne, SWITZERLAND.

Aim/Introduction: Selective internal radiation therapy (SIRT) using 
Y-90 microspheres is a well-established treatment for inoperable 
hepatocarcinoma and liver metastasis and is routinely performed 
in our institution. Recently, Dosisphere 01 trial (Garin et al. 2021) 
demonstrated the impact of absorbed tumor dose on tumor 
response and overall survival. In that setting, we started using a 
new software dedicated to SIRT dosimetry planning two years 
ago. To assess the impact of this change in our routine practice we 
compared SIRT dosimetry planning during a 1-year period before 
and after the implementation of the software.  Materials and 
Methods: In this retrospective, single-center study, we recruited all 
patients with liver tumors planned for SIRT the year before (2019) 
and the one after (2021) the introduction of the new dosimetry 
software replacing the Matlab-based software developed in our 
institution. We collected for each year, the number of treated 

patients, injections and radiation segmentectomy. We compared 
dosimetry data between 2019 and 2021 (volumes in cm3 and 
absorbed dose in Gy) for the perfused liver, the perfused tumor and 
non-tumoral perfused liver using Mann-Withney test.  Results: In 
2019, we treated 46 patients (69±11y) with a total of 74 injections 
and 13 radiation segmentectomies mostly in HCC patients (31 pts, 
41 injections). In 2021, 57 patients were treated (70±10y) with 104 
injections and 49 radiation segmentectomies also predominantly in 
HCC patients (40pts, 70 injections). There was an increase of 19 %, 
29% and 73% for the number of patients, injections and radiation 
segmentectomies, respectively. There were significant differences 
for perfused volumes and non-tumoral perfused volume with 
significantly smaller volumes in 2021 (p<0.001) whereas tumor 
perfused volumes were significantly higher in 2021 (p=0.02). By 
contrast, there was no significant difference in absorbed dose 
in Gy for perfused volume, tumor perfused volume and non-
tumoral perfused volume (p>0.XX). Conclusion: We found that 
implementing a new dedicated dosimetry software positively 
impacted our routine practice in managing patients with liver 
tumors referred for SIRT in our institution. Indeed, despite the 
increase in patient recruitment +19%, we were able to performed 
more selective treatment with significantly smaller perfused 
volumes and non-tumoral perfused volumes as seen with the 73% 
increase in radiation segmentectomy, while maintaining an optimal 
absorbed dose for the perfused tumor. References: (1) Garin et al. 
2021

OP-603
Validation of the Appliance of a Commercially Available 
AI-Powered Method for Coronary Calcium Scoring on Non-
ECG-Triggered Attenuation Correction CTs Acquired for 
Myocardial Perfusion PET
L. Does;  
Noordwest Ziekenhuisgroep, Alkmaar, NETHERLANDS.

Aim/Introduction: Presence of coronary calcifications is 
a well-known predictor of major adverse cardiac events. 
The calcium score is usually determined semi-automatically using 
hard-coded software algorithms on ECG-triggered calcium scoring 
CT-scans (CaScCT) but recently AI-powered algorithms, assisting in 
the designation of coronary arteries, were added to commercially 
available software. Unlike the regular clinical application of such 
algorithms on good-quality CaScCTs, we applied an AI-powered 
algorithm to low dose non-ECG-triggered CT-scans used for 
attenuation correction in myocardial perfusion PET (ACCT). The aim 
of this study was to validate the usage of the AI-powered algorithm 
on ACCTs and to compare results with those obtained from CaScCTs. 
Materials and Methods: Data of 223 patients who underwent 
both a CaScCT and an ACCT were analyzed with AI-powered and 
conventional semi-automatic methods. CaScCT was performed 
on a high-end, dedicated 2x128 slice CT system. The ACCT was 
acquired on a regular 16 slice PET/CT system as part of myocardial 
perfusion PET/CT. The semi-automatic scoring method was used to 
obtain the Agatston score from the CaScCT scan. The AI-powered 
scoring method was then applied to both the ACCT and CaScCT 
scans. Differences in the Agatston scores between these groups 
were analyzed using paired T-tests. Results: The mean value of the 
total Agatston score on CaScCT was similar for the conventional 
semi-automatic (744 ± 771) and AI-powered method (732 ± 768). 
On CaScCT scans the mean difference between the semi-automatic 
and AI-powered method (12.1 ± 93.0) was not statistically significant 
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(p=0.054). The mean value of the total Agatston score derived 
from ACCTs was similar for the semi-automatic (404 ± 558) and AI-
powered method (362 ± 523). For the ACCT, the mean difference 
between the semi-automatic and AI-powered method (42.2 ± 
104.1) was statistically significant, p<0.001. There was an excellent 
correlation between the semi-automatic and AI-powered methods 
in both the CaScCT datasets (R2=0.986, p<0.001), and the ACCT 
datasets (R2=0.967, p<0.001). On CaScCT, the AI-powered method 
took 12.3 ± 5.9 sec to compute the Agatston score on our system, 
which was similar on ACCT datasets (13.6 ± 6.9 sec), p=0.277, with 
a mean difference of -1.38 ± 7.94 sec. Conclusion: Our validation 
demonstrates that it is feasible to apply the AI-powered calcium 
scoring method instead of conventional semi-automatic methods, 
to less than optimal ACCT scans. However, calcium scores obtained 
from ACCT scans have a tendency to underestimate the real calcium 
score, and should therefore be treated as an approximation. 

OP-604
Evaluation Of Image Quality Of BSREM Reconstruction 
Algorithm And Performance Comparison With 
Conventional Reconstruction Method
P. Dwivedi1, V. Sawant1, A. Jha2, V. Rangarajan2;  
1Advanced Centre for Treatment Research and 
Education In Cancer, Tata Memorial Centre, Mumbai, 
INDIA, 2Tata Memorial Centre, MUMBAI, INDIA.

Aim/Introduction: The aim of the study is to evaluate the 
penalization factor of Block sequential regularized expectation 
maximization (BSREM) reconstruction algorithm on 5 ring 
BGO based PETCT system and comparing with standard PET 
reconstruction OSEM. Since majority of studies published earlier are 
based on TOF based systems and very few studies are available on 
BGO based system. Further various optimum ranges are suggested 
related to different parameters. Therefore evaluation was required to 
check its suitability on the basis of both quantitative and qualitative 
analysis to improve the overall quality. Materials and Methods: We 
retrospectively assessed 25 positive ca breast patient data of 18F 
FDG PETCT. For each study OSEM reconstruction was performed 
with standard OSEM protocol of 2 iteration, 12 subset and of 4.8 
mm Gaussian filter and also with BSREM algorithm with variable 
β factors of 200,250,300,350,400,450,500,550 and 600.Various 
quantitative parameters Noise, Signal to Background ratio (SBR) 
and Signal to noise ratio (SNR) for each reconstruction method was 
calculated. Qualitative analysis was also done by visual scoring by 
two Physicians. Results: 25 lesions of mean size 1.86±0.64 cm were 
identified. Noise was significantly reduced therefore SNR increased 
on increasing beta value from β 200 to 600 (p < 0.05). SBR shows 
inverse trend and decreased since SUVmax of lesion decreased on 
increasing β value. On comparing with conventional algorithm 
noise level of less than β 250 was similar to of OSEM with (p=0.14). 
SBR of β200 to β450 were significantly higher than OSEM whereas 
β450 500 and 550 doesn’t show significant difference with only 
exception of β600 which shows significantly lower SBR than OSEM.
Visual scoring resulted highest score for β 600 and β200 in noise 
and lesion detectability respectively whereas for overall image 
quality considering both parameters of noise as well as lesion 
detection β350 was the preferred choice among both readers with 
Cohen kappa k =0.5 Conclusion: The present study indicates that 
in BSREM higher beta value upto β450 can be utilise if noise is very 
high without loss of signal to background level and lower beta 
value upto 250 can be utilise in case of suspicious lesion detection 

for better lesion delineation where noise is still lower than standard 
OSEM. The overall evaluation of beta penalty function in BSREM 
algorithm shows that β350 is optimum in ca breast cases for 18F 
FDG PET CT and it outperforms the conventional reconstruction 
method OSEM. 

OP-605
The optimal acquisition time for 123-I-FP-CIT DAT-scan 
with AnyScan trio SPECT-CT with unique multi-pine-hole 
collimators
G. Thomsen, C. Poulsen, S. Olsen, R. de Nijs, L. H. Pinborg, G. M. 
Knudsen;  
Neurobiology Research Unit 6002, Rigshospitalet, 
2100 Copenhagen, DENMARK.

Aim/Introduction: Dopamine transporter (DAT) imaging with 
[123I] FP-CIT (DaTSCAN) is an established diagnostic tool for 
diagnosing parkinsonism. In 2021 a new 3-headed dedicated brain 
SPECT camera (AnyScan) with unique multi-pine-hole collimator 
was installed in our SPECT unit and the current study was setup 
to determine the optimal acquisition time. To investigate the 
possibility to reduce the acquisition time of [123I]FP-CIT DAT-scan 
with AnyScan trio SPECT-CT from the current 40 minutes without 
compromising the image and diagnostic quality. Materials and 
Methods: 50 patients with a previous DaTSCAN and 9 healthy 
controls were included in the study. All original images were 
reconstructed after four different acquisition times: 10, 20, 30, and 
40 minutes, respectively. Data was quantified with DATkvan analysis 
and compared statistically, combined with visual assessment by an 
experienced physician. Results: ANOVA test showed a statistically 
significant difference in DAT availability between different 
acquisition times, for both patients and healthy controls. Ad hoc 
analysis (t-tests) for specific binding ratio (SBR) in striatum showed 
no significant difference between 30 and 40 min acquisition time. 
Visual assessment of image and diagnostic quality showed no 
difference between 30 and 40 min. Visual assessment showed 
acceptable image and diagnostic quality at 20 min acquisition 
time. Conclusion: The study results indicated that it is statistically 
possible to reduce the acquisition time from 40 to 30 minutes 
without compromising the image quality and without affecting the 
diagnostic quality either. The visually quality-rated images showed 
that it is possible to reduce the acquisition time to 20 min in certain 
cases where the patients, e.g., are unable to complete a longer scan, 
without compromising the diagnostic quality. 

OP-606
Comparing a 360° CZT digital SPECT/CT64 to an Anger 
camera using a dedicated 123I-Iuflupane phantom
A. Davidsson1, P. Norberg2, M. Ressner2;  
1Department of Clinical Physiology, Department of Health, 
Medicine and Caring Sciences, Linköping University, 
Linköping, SWEDEN, 2Department of Medical Radiation 
Physics, Department of Health, Medicine and Caring 
Sciences, Linköping University, Linköping, SWEDEN.

Aim/Introduction: Dopamine transporter scintigraphy with 123I 
is an established tool to diagnose parkinsonism. The aim of this 
study was to investigate the differences in dopamine transporter 
SPECT imaging between two intrinsically different imaging 
systems using a brain phantom. We compared a newly installed 
360° CZT digital SPECT/CT64 camera with swivelling detectors to 
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a traditional double-headed Anger gamma camera. A visual and 
semi quantitative evaluation was performed to establish region of 
interest (ROI) size and focus setting to maintain diagnostic quality 
when transferring the examination to the new camera. Materials 
and Methods: A dedicated anthropomorphic striatal phantom 
filled with 40 kBq/ml in striatum cavities (8:1 background ratio) 
was used to mimic a healthy dopaminergic brain. A 30-minute 
Anger camera SPECT image with low-energy high-resolution 
collimators was compared to 15 minutes CZT camera images, both 
with body contouring. The later was evaluated for four focus ROIs 
with increasing sizes (striatum, striatum+, striatum++, and whole 
brain) and four focus numbers (100%, 90%, 80%, 70%) representing 
acquisition time percentage over ROI. Images were reconstructed 
using the ordered subset expectation maximization algorithm. 
Display of cavity filling, striatum-background-ratio (SBR), putamen-
caudate-ratio (PCR) and count sensitivity (counts * s-1 * MBq−1) was 
evaluated using a commercial dedicated and validated software. 
Results: With brain focus both camera acquisitions resulted in a 
visually complete filling of the striatum cavities. A smaller striatum 
ROI lead to an improved representation of activity in putamen. 
No unambiguous trend was found for the display of cavity filling 
when altering the focus number. Manually recreating the same 
shape and size of the ROI for multiple acquisition was difficult. 
Semi-quantitative measures also include the matching between 
depicted activity and quantification ROIs for putamen and caudate. 
The highest and most symmetrical SBR and PCR values were found 
for the Anger camera image and the CZT camera image with the 
brain focus ROI. The CZT camera provided a 2-fold increase in count 
sensitivity compared to the Anger camera. The count sensitivity 
showed a tendency to increase with smaller focus ROI size and 
decrease with lower focus number. Conclusion: The results suggest 
a halving of the acquisition time using a 360° CZT digital SPECT/
CT64 compared to a conventional Anger camera. For the CZT 
camera, the easiest and most robust focus ROI management is to 
use a focus ROI covering the whole brain. 

OP-607
Experience with a New Brain-Dedicated PET Scanner
A. Delgado-Cano1, P. Bascuñana1, P. Nespral1, C. Morera-Ballester2, 
G. Gonzalez-Pavon2, J. Carreras-Delgado1, M. Cabrera-Martín1;  
1Nuclear Medicine Department, health research institute 
of Hospital Clinico San Carlos, Madrid, SPAIN, 2General 
equipment for medical imaging, S.A., Valencia, SPAIN.

Aim/Introduction: Positron emission tomography (PET) imaging 
has been widely used for the diagnosis of neurological disorders. 
However, the proportion of brain studies in most centers compared 
to oncologic indications is still low due to reduce availability of PET 
scanners. In our centre, we are evaluating clinical utility of a new 
brain-dedicated PET scanner. Our purpose was to analyze patient 
comfort and satisfaction with the brain dedicated equipment. 
Materials and Methods: Two hundred patients derived from the 
Neurology Department with neurological or pathological central 
nervous system diseases and who signed informed consent for 
an additional PET study, were injected with 18F-FDG (mean dose 
185 MBq). First a brain study with traditional PET/CT system was 
adquired after 30 minutes of uptake. Afterwards, these patients were 
transferred to the brain-dedicated PET system and an additional 
10-min study was acquired. After the scans, patients were asked 
to complete a questionnaire comparing the experience in both 

scanners, focusing on positioning, comfort of the head immobilizer, 
noise and claustrophobia feeling. scores were rated from 0 to 5 
(1 being the lowests core and 5 the highest). Results: Patients 
evaluated both systems positively ( >4 in a scale to 5 ) being the 
brain dedicated system superior to the PET/CT in all aspects, except 
for the fixation of the head, which can sometimes be uncomfortable 
in both systems, but not interfering in performing the study. In 
addition, patients report a lowest feeling of claustrophobia (1.11±0.6 
vs 1.36±1.0) in brain dedicated system, thus being a very favorable 
overall result. In the specific questions on new brain-dedicated PET, 
scored from 1 to 5, ease of standing after the study, comfort of the 
arm rests and with the placement of the detector on the head at the 
beginning of the scan, noise,ease for placing the feet on the floor or 
on the footrest, the results were >4,8. Conclusion: Patients reported 
to be more comfortable in the brain-dedicated PET scanner than 
in traditional systems as orthostatic hypotension was less frequent 
after acquisition in seated position. In addition, patients did not felt 
claustrophobia and did not noted the noise level in the dedicated 
system, in contrast to traditional PET/CT system. 
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Immunological effects drive efficacy differences of alpha 
vs. beta radiopharmaceutical agents in prostate cancer
R. Hernandez, C. A. Ferreira, H. Potluri, C. Massey, Z. Rosenkrans, 
J. J. Grudzinski, C. Choi, E. Aluicio-Sarduy, J. Engle, J. Weichert, D. 
McNeel;  
University of Wisconsin-Madison, Madison, 
WI, UNITED STATES OF AMERICA.

Aim/Introduction: Immunotherapy has shown limited efficacy 
in prostate cancer (PC) due to its immunosuppressive tumor 
microenvironment (TME). Our group has demonstrated that 
radiopharmaceutical therapy (RPT) can create a pro-inflammatory 
TME responsive to immunotherapy. Our aim is to examine the 
immunological effects of the RPT agent NM600 radiolabeled with 
225Ac or 177Lu in murine models of PC. Materials and Methods: 
Syngeneic Myc-CaP or TRAMP-C1 prostate tumor allografts were 
induced subcutaneously in immunocompetent male mice. 
Biodistribution of 177Lu-NM600 was assessed by longitudinal micro-
SPECT/CT, while serial ex vivo biodistribution was performed in 
animals injected 225Ac-NM600. Quantitative SPECT/CT imaging 
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and biodistribution data reported as percent injected activity per 
gram of tissue (%IA/g) was used to estimate the tumor dose (Gy/
MBq) delivered by each agent. For efficacy studies, tumor-bearing 
mice (150-200 mm3, n = 10) were administered a single IV injection 
of excipient, 225Ac-NM600 (7 or 20 kBq) or 177Lu-NM600 (5.5 or 
18.5 MBq) and tumor growth, animal survival, and toxicity were 
monitored. For each treatment arm, additional cohorts (n=20) were 
treated, five mice were culled on days 0, 7, 14, and 28 p.i., and tumors 
were collected for immunophenotyping by flow cytometry, ELISA, 
and immunohistochemistry. Statistical testing was performed using 
GraphPad. Results: Tumor uptake of 177Lu-NM600 peaked at 24 h p.i. 
in both Myc-Cap (8.3±2.7 %IA/g) and TRAMP-C1 (10.0±2.5 %IA/g) 
models, while 225Ac-NM600 uptake in Myc-Cap (4.2±0.9 %IA/g) and 
TRAMP-C1 (15.4±10.1 %IA/g) peaked at 120 h p.i.. 177Lu-NM600 18.5 
MBq resulted in modest tumor growth inhibition in TRAMP-C1 mice 
but no survival benefit. On the other hand, 225Ac-NM600 treatments 
resulted in significant tumor growth delay (P<0.01) and prolonged 
survival (P<0.0001) in both tumor models. Immunophenotyping 
showed that 177Lu-NM600 and 225Ac-NM600 treatments led to 
CD8+ T-cells (CTL) depletion in both tumor models. Interestingly, 
immunosuppressive regulatory T-cells (CD4+/Foxp3+) and MDSC 
(CD11b+) were depleted by 225Ac-NM600 but enriched in 177Lu-
NM600-treated tumors. Tumor cytokinome showed distinctive 
temporal profiles between tumor models and for 225Ac vs. 177Lu 
radiation. Generally, 177Lu-NM600 treatment resulted in higher Treg/
CTL ratios and immunosuppressive cytokine expression. Conversely, 
225Ac-NM600 treatment led to a pro-inflammatory TME congruent 
with its enhanced antitumor efficacy. Conclusion: Our results 
showed that the immunomodulatory effects of RPT agents are 
dose/time/radionuclide/tumor-dependent and strongly support 
using α-emitting agents as immunomodulators. Importantly, we 
underscore the importance of careful immunological evaluations 
during clinical testing, as potential immunosuppressive effects 
of β-emitters may be detrimental to combination regimens with 
immunotherapies. 

OP-621
DNA damage repair in PBMCs after simultaneous internal 
ex vivo irradiation with [223Ra]RaCl2and [177Lu]LuCl3
I. Strobel1, H. Scherthan2, J. Müller2, S. Schumann1, A. K. Buck1, M. 
Port2, M. Lassmann1, U. Eberlein1;  
1Department of Nuclear Medicine, University Hospital Würzburg, 
Würzburg, GERMANY, 2Bundeswehr Institute of Radiobiology 
affiliated to the University of Ulm, Munich, GERMANY.

Aim/Introduction: The aim of this study was to investigate DNA 
damage induction and repair in peripheral blood mononuclear 
cells (PBMCs) after simultaneous internal ex vivo irradiation of 
whole blood with a mixture of the α-emitter [223Ra]RaCl2 and the 
β-emitter [177Lu]LuCl3. Materials and Methods: 24 blood samples 
of six healthy volunteers were collected. Each sample was divided 
in four aliquots of which one served as non-irradiated baseline. 
The remaining blood samples were incubated for 1h with varying 
[223Ra]RaCl2 and [177Lu]LuCl3 activities to achieve total absorbed 
doses to the blood between 25mGy to 100mGy (ratio α-dose:β-
dose: 1:1). The samples’ activities were determined with a calibrated 
germanium detector. The absorbed dose coefficients were taken 
from a Monte Carlo simulation [1]. After internal exposure, the 
PBMCs were isolated from the radioactive blood samples. The 
PBMCs were divided in three subsamples to study the time course 
of the DNA repair and either fixed directly with ethanol or 4h and 

24h after culture in RPMI. Immunostaining of DNA double-strand 
break markers γ-H2AX and 53BP1 revealed γ-H2AX α-tracks and 
co-localised γ-H2AX and 53BP1 DNA damage foci in the PBMCs’ 
nuclei and were counted microscopically in 100 nuclei per sample. 
To quantify the repair rates, a monoexponential model was used 
[2]. Results: Mean β-doses of (11.4±1.6)mGy, (23.7±2.1)mGy, 
(47.9±2.8)mGy and mean α-doses of (12.3±0.8)mGy, (24.3±1.4)
mGy and (49.4±3.2)mGy were achieved. Directly after irradiation, 
the mean number of α-tracks per 100 cells were 3.3±1.5 (12.5mGy), 
5.8±2.1 (25mGy), 10.2±2.2 (50mGy), the mean of the average 
number of radiation-induced foci (RIF) per cell directly after 
internal irradiation were 0.33±0.14 (12.5mGy), 0.54±0.16 (25mGy), 
0.82±0.25 (50mGy). Both, the average number of α-tracks and RIF, 
showed a linear correlation to the absorbed dose (α: r2=0.87, β: r2= 
0.84).The repair rates for the α-tracks were (0.14±0.05)h-1 (50mGy; 
r2=0.86), (0.23±0.10)h-1 (25mGy; r2=0.66) and for the RIF (0.33±0.15)
h-1 (50mGy; r2=0.66), (0.24±0.15)h-1 (25mGy; r2=0.48). The repair 
rates were similar to data obtained from pure α- or β-irradiation 
[2, 3]. Conclusion: The results of this study show a linear increase 
of radiation-induced α-tracks and RIF for total absorbed doses of 
25mGy, 50mGy and 100mGy after mixed internal irradiation. No 
influence of a mixed irradiation on DNA damage induction and 
repair could be observed. However, more data with varying activity 
ratios will be needed to further support our findings. References: 
[1] Salas-Ramirez et al., Z Med Phys, 2022; accepted, [2] Schumann 
et al., EJNMMI, 2022, [3] Göring et al. EJNMMI, 2021, 48(Suppl1)

OP-622
Cellular Dosimetry from the 225Ac Decay Chain: Impact of 
Progeny Internalization and Migration
H. Koniar1,2, C. Miller2,3, A. Rahmim2,3,4, P. Schaffer1,4,5, C. Uribe4,6;  
1Life Sciences Division, TRIUMF, Vancouver, BC, CANADA, 
2Department of Physics and Astronomy, University of 
British Columbia, Vancouver, BC, CANADA, 3Department of 
Integrative Oncology, BC Cancer Research Institute, Vancouver, 
BC, CANADA, 4Department of Radiology, University of 
British Columbia, Vancouver, BC, CANADA, 5Department of 
Chemistry, Simon Fraser University, Vancouver, BC, CANADA, 
6Functional Imaging, BC Cancer, Vancouver, BC, CANADA.

Aim/Introduction: Radiopharmaceutical therapy (RPT) with 
alpha-emitting radionuclides has shown great promise in 
treating metastatic cancers. The successive emission of four alpha 
particles in the 225Ac decay chain leads to highly effective cell 
damage due to their short range and high energy deposition 
in tissue. Quantifying cellular dosimetry for 225Ac RPT is essential 
for predicting cell survival and therapeutic success. However, 
the leading assumption that all 225Ac progeny remain localized 
at their target sites likely overestimates the absorbed dose. This 
work evaluates the self- and cross-dose S-values for 225Ac progeny 
localized to various subcellular regions. Materials and Methods: 
Monte Carlo simulations were run in GATE v9.0 with Geant4-DNA 
physics. The cellular geometries considered were an individual 
cell and a cluster of cells (micrometastasis). Water density was 
assumed. Radionuclides were localized to four subcellular regions: 
cell surface, cytoplasm, nucleus, or whole cell, to model various 
internalization mechanisms. Every radionuclide in the 225Ac decay 
chain was simulated individually to its immediate progeny; 106 
and 2x107 primaries for alpha- and beta-emitters, respectively. For 
each source localization, the absorbed dose (Gy) to the cell nucleus 
was scored with GATE’s Dose Actor at the voxel level (0.8 μm3). 
The self- and cross-dose S-values were derived from the single cell 
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and cellular cluster simulations, respectively. Results: The source 
location, or degree of cellular internalization had greater effects 
on self-dose S-values than the intercellular cross-dose S-values. 
Intuitively, as cellular internalization increased, the self-dose nuclear 
S-values also increased. The cross-dose nuclear S-values were 
relatively independent of each source’s subcellular localization. 
For the complete 225Ac decay chain, both the self- and cross-dose 
nuclear S-values with Geant4-DNA were in good agreement with 
published MIRDcell S-values, with percent differences ranging from 
-2.7% to -8.7% for the various radionuclide source locations. When 
progeny migration from the target site was assumed, the self-dose 
S-values to the cell nucleus decreased by up to 71% and 21% for 
221Fr and 213Bi, respectively. Conclusion: For the alpha-emitting 
radionuclides in the 225Ac decay chain, GATE/Geant4-DNA Monte 
Carlo simulations resulted in cellular S-values in agreement with 
existing MIRD S-values, validating this methodology for alpha-
emitter cellular dosimetry. To obtain accurate dosimetry estimates 
in 225Ac RPT studies, a deeper understanding of daughter migration 
is critical for developing optimized injected activities that spare 
healthy organs. Future work will investigate other alpha-emitting 
radionuclides to evaluate therapeutic potency and will further 
explore complex, realistic cellular geometries, corresponding to 
targeted cancer cell lines. 

OP-623
A multi-region model of a mouse kidney for preclinical 
internal dosimetry of beta- and alpha-particle emitting 
radionuclides
C. Saldarriaga Vargas1,2, L. Struelens1, M. D’Huyvetter2, V. 
Caveliers2, P. Covens2;  
1Belgian Nuclear Research Centre (SCK CEN), Mol, 
BELGIUM, 2Vrije Universiteit Brussel, Brussels, BELGIUM.

Aim/Introduction: Sub-organ dose estimates of mouse kidneys 
can be useful to support preclinical nephrotoxicity analyses of 
alpha- and beta-particle emitting radioligands with a non-uniform 
distribution in kidney tissues. This is however limited by the scarcity 
of reference S values available in the literature for various tissues of 
the mouse kidney. Materials and Methods: A computational multi-
region model of a mouse kidney was developed based on high-
resolution magnetic resonance imaging data of a healthy mouse 
kidney. The model was used to calculate S values and energy 
absorbed fractions for 5 kidney tissue regions (cortex, outer stripe 
of outer medulla (OSOM), inner stripe of outer medulla (ISOM), inner 
medulla and papilla and pelvis) for a wide range of beta- and alpha-
emitting radionuclides of interest in targeted radionuclide therapy, 
using Monte Carlo calculations. Additionally, the applicability of 
regional S values was demonstrated for a [131I]-labeled anti-HER2 
single-domain antibody (sdAb) fragment with predominant 
retention in the OSOM. The sub-organ distribution of [131I]-sdAb in 
mouse kidney tissues was determined with digital autoradiography 
and gamma counting (for the whole kidney activity). Results: The 
considerations of activity distribution in kidney tissues can have 
a substantial impact on the dose estimations of specific tissues, 
particularly for alpha-emitting radionuclides and low to medium-
energy beta-emitting radionuclides. High-energy beta emitters 
(e.g. 90Y, 188R, 32P) cross-irradiate surrounding kidney tissues more 
than low-energy beta emitters (e.g. 177Lu, 67Cu, 161Tb), which cross-
irradiate mainly the adjacent tissues (e.g. cortex-OSOM). Instead, 
the energy emitted by alpha emitters is absorbed mostly within 
the source region. For the [131I]-sdAb, the OSOM absorbs about 2.0 

times more dose than the cortex and the ISOM, and about 2.6 times 
more dose than inner tissues. Compared with sub-organ regional 
dosimetry, the assumption of a uniform distribution of activity 
throughout kidney tissues would result in an underestimation 
(-57%) of the dose to the OSOM and an overestimation (~30%) of 
the dose to the other tissues (including the cortex). Conclusion: 
The use of regional S values allows a more realistic estimation 
of the absorbed dose (rates) in different kidney tissues from 
therapeutic radioligands with a non-uniform distribution in 
kidneys. This constitutes an improvement from the simplistic (less 
accurate) renal dose estimates assuming a uniform distribution of 
activity throughout kidney tissues. Such dosimetry improvement 
is expected to support preclinical studies essential for a better 
understanding of nephrotoxicity in humans. 

OP-624
Biological response of cancer-associated fibroblasts (CAF) 
to Targeted Radionuclide Therapy of pancreatic cancer 
microenvironment
L. Ordas1, M. D’Huyvetter2, T. Lahoutte2, S. Poty1, J. Pouget1;  
1Institut de Recherche en Cancérologie, Montpellier, 
FRANCE, 2Precirix, Brussels, BELGIUM.

Aim/Introduction: Pancreatic ductal adenocarcinoma (PDAC) 
is an aggressive cancer associated with a poor prognosis. 
Current treatments, including chemotherapy and external X-rays 
radiotherapy (X-RT), fail to improve patient survival. Such failure 
can be explained by PDAC high desmoplasia, of which the main 
component: cancer associated fibroblasts (CAFs), has attracted 
attention as a potential therapeutic target. Based on literature, 
X-RT kills CAFs but it induces a senescence-associated secretory 
phenotype (SASP) which promotes tumor cells invasion and 
proliferation. Here, we compared in vitro and in vivo the biological 
response of CAFs exposed to X-RT and a targeted radionuclide 
therapy (TRT) approach specific to a CAF biomarker. Materials 
and Methods: In vitro, primary human and immortalized CAFs 
(iCAF136) were exposed to beta-TRT (0-8MBq/mL) using specific 
or nonspecific 177Lu-labeled single-domain antibodies (sdAbs), 
or to doses of X-RT (0, 2, 8 Gy, Xenx Xstrahl™). Clonogenic cell 
death, proliferation, cell cycle progression, senescence induction 
(β-galactosidase activity, persistent DNA damage) and bystander 
cytotoxic response were next investigated on MiaPaca-2 and Panc-
1 cancer cells. In vivo, athymic nude mice bearing subcutaneous 
patient-derived xenografts were treated either with TRT or X-RT. 
Tumor growth was monitored and immunohistochemistry (ICH) 
on tumor was performed to investigate markers expression of 
cell death, proliferation, DNA damage and senescence. Results: 
Clonogenic survival of iCAF136 decreased in activity and a dose-
dependent manner after TRT and X-RT. Indeed, survival fraction 
(SF) decreases to 50% and 55% for iCAF136 exposed to 2 Gy and 
2 MBq/ml, respectively. Moreover, SF after TRT at 2 and 4 MBq/mL 
are comparable to 2 and 4 Gy X-RT dose. However, clonogenic cell 
death was associated with cell proliferation arrest and senescence 
only in cells exposed to X-RT but not to TRT, indicating that TRT 
would be a more attractive option than X-RT for therapy. This was 
reinforced by the observation of bystander cytotoxic effects of 
conditioned medium from TRT-treated CAFs towards tumor cells. 
While CM from X-RT treated CAFs not impacted SF of tumor cells, 
CM from TRT-treated CAFs reduced SF of tumor cells with 50%. In 
vivo, showed tumor growth regression while ICH analysis is still 
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ongoing. Conclusion: Taken together, these results demonstrate 
that TRT targeting CAFs can be an attractive option for cancer 
therapy. While X-RT is generally described for inducing SASP in 
CAFs, this was not observed after TRT. Moreover, TRT-associated 
bystander cytotoxic effects on PDAC cancer cells were observed 
which was not the case for X-RT. 

OP-625
Absorbed dose microdistribution of 177Lu and 225Ac in a 
model of cancer associated fibroblasts
J. Tranel1, S. Palm2, S. A. Graves3, F. Y. Feng1, T. A. Hope1;  
1University of California San Francisco, San Francisco, 
CA, UNITED STATES OF AMERICA, 2University of 
Gothenburg, Gothenburg, SWEDEN, 3University of 
Iowa, Iowa City, IA, UNITED STATES OF AMERICA.

Aim/Introduction: Cancer associated fibroblasts (CAFs) have 
various supportive functions in the tumor microenvironment 
such as matrix deposition and remodeling or extensive reciprocal 
signaling interactions with cancer cells. The use of CAF-targeted 
radiopharmaceutical therapy (RPT) may be a way to irradiate 
tumors. This work aims to elucidate the difference in absorbed dose 
(Dabs) between 225Ac (alpha emitter) and 177Lu (beta emitter) in RPTs 
according to the choice of the targeted cell (tumor or CAFs) and their 
degree of interspersion. Materials and Methods: Dabs calculations 
were performed through Convolution/Superposition using Python 
3.7.7 for 177Lu (109 decays) and Monte Carlo simulations using GATE 
9.0 for 225Ac (106 decays) in a cellular mass spherical model of 3 mm 
diameter using (20 μm)3 sampling and typical liver density (1.05 
g.cm-3) and composition (ICRP 110). Within this model each (20 
µm)3 voxel simulates a cell. Complete energy emissions spectra and 
daughters were considered for 177Lu and 225Ac. Based on biopsies, 
tumor cells were organized as clusters with five different models of 
interspersion, parameterized with Tumors to CAFs mean distance 
(Lmean), which varied between 92 to 706 µm. Total cells ratio was 
held constant with 75% of tumors cells and 25% of CAFs. Analyses 
were conducted on 3D Dabs maps and efficacy ratios (ERs), which 
represents the percent of mean Dabs of the entire cellular mass 
that is deposited in the tumor volume. According to the MIRD 
formalism, ERs were calculated for S(vTumors ← vTumors) and 
S(vTumors ← vCAF) relative to the mean Dabs. Results: The 225Ac 
energy deposition patterns are highly localized relative to source 
cells, resulting from the limited irradiation range. With CAFs as the 
sources, the ER(177Lu)/ER(225Ac) vary from 1.1 (Lmean = 92 µm) up to 4 
(Lmean = 341 µm). When tumors are sources, the ER(177Lu)/ER(225Ac) 
are comparable (~0.91-0.95). Overall, the use of 225Ac may be less 
effective than 177Lu when CAFs are sources, with increasing tumor 
cell cluster size resulting in decreased 225Ac tumor cell irradiation 
efficacy. Conclusion: This study illustrates the favorable properties 
of 177Lu over 225Ac when CAFs are targeted. Extension of this study 
to additional Lmean geometries, chosen to be representative of 
clinical tumor pathologies, may further elucidate the potential 
dosimetric advantage of beta-emitting RPTs in comparison to 
alpha-emitters, in the context of CAF targeting. Further work is also 
needed regarding normal tissue injury from alpha-RPT to better 
evaluate the potential therapeutic ratio of CAF-targeted alpha RPT. 

OP-626
Preclinical characterization of 177Lu-DOTATATE binding and 
internalization
S. Lundsten1,2, H. Berglund1, J. Buijs1,2, M. Nestor1, S. Bondza1,2;  
1Uppsala University, Uppsala, SWEDEN, 2Ridgeview 
Instruments, Uppsala, SWEDEN.

Aim/Introduction: The efficacy of molecular radionuclide 
therapy depends on many factors, including binding, retention 
and internalization of the radiopharmaceutical. 177Lu-Tyr3-DOTA-
octreotate (177Lu-DOTATATE) is a well-studied compound with great 
clinical success, but to date, the understanding of time-resolved 
binding and internalization has been limited. Deeper knowledge 
on these aspects of 177Lu-DOTATATE can improve cellular dosimetry 
calculations and provide insights into the radiobiology of 
radionuclide therapy. Therefore, this study aimed to characterize 
the binding and internalization patterns of 177Lu-DOTATATE to 
cancer cells in vitro and in vivo. Materials and Methods: The in 
vitro uptake of 177Lu-DOTATATE was analyzed in a panel of SSTR-
expressing tumor cell lines using LigandTracer technology for real-
time interaction analysis, as well as manual uptake assays. In vivo 
biodistribution of 177Lu-DOTATATE and SSTR expression, assessed 
with immunohistochemical staining, was evaluated in xenografted 
tumors. Results: After incubation of 10 nM 177Lu-DOTATATE for 
24 hours, the cellular uptake varied between cell lines, from 0.1 
to 1.5 pmol/105 cells. This correlated well with in vivo staining for 
SSTR2 in xenografts, and the levels of SSTR density was in line with 
clinical reports on SSTR expression. Real-time measurements of 
177Lu-DOTATATE with LigandTracer exhibited multiple interactions 
with affinities in the nanomolar range and long retention times. 
Inhibition of internalization by either decreasing assay temperature 
or by the use of 0.5 M sucrose resulted a drastic reduction of 
ligand uptake, indicating that a major part of the 177Lu-DOTATATE 
is quickly internalized and this may induce receptor recycling and/
or synthesis. Conclusion: 177Lu-DOTATATE exhibits an interesting 
binding pattern to SSTR2-expressing cells, with a fast internalization 
rate and a possibly large contribution from receptor recycling 
and/or synthesis. The differences in internalization rate between 
cells may explain observed variations of tumor retention in vivo 
over time. These results help broaden the understanding of how 
binding kinetics relate to in vivo radiopharmaceutical distribution 
and biological response to therapy. In the future, we hope this can 
contribute to the development of more effective treatments for 
cancer patients. 

OP-627
Effect of Tumor Receptor Density on Time Integrated 
Activity of Radiopharmaceutical Therapy in Tumors via 
Physiologically based Pharmacokinetic Modeling
N. Shakourifar1, M. Soltani1,2,3, F. Moradi Kashkooli1, B. Saboury4, 
A. Rahmim4,5;  
1K. N. Toosi University of Technology, Tehran, IRAN, ISLAMIC 
REPUBLIC OF, 2Department of Electrical and Computer 
Engineering, University of Waterloo, Waterloo, ON, CANADA, 
3Centre for Biotechnology and Bioengineering (CBB), University 
of Waterloo, Waterloo, ON, CANADA, 4Department of 
Integrative Oncology, BC Cancer Research Institute, Vancouver, 
BC, CANADA, 5Departments of Radiology and Physics, 
University of British Columbia, Vancouver, BC, CANADA.

Aim/Introduction: Radiopharmaceutical therapy (RPT) targeting 
the prostate-specific membrane antigen (PSMA) has shown very 
promising outcomes in the recent years. Receptor density is a 
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parameter estimated using the fitting process. This study aims 
to assess the influence of tumor receptor density on the time-
integrated activity (TIA) of 177Lu-PSMA-I&T to see how a slight 
errors in the estimation will affect the TIA. Materials and Methods: 
Physiologically based pharmacokinetic modeling (PBPK) is a robust 
method to simulate and predict the distribution of radiolabeled 
substances in tumor and healthy organs. We implemented a PBPK 
model using Python to predict the distribution of 177Lu-PSMA-I&T 
within various organs and tumors. Standard administered ligand 
amount and activity of 105 [nmol] and 7.4 [GBq] were considered. 
Subsequently, the relationship between TIA and tumor receptor 
density was studied for receptor densities ranging from 10 to 50 
[nmol/L]. Results: The results illustrated that the TIA is dramatically 
affected by tumor receptor density such that by an increase of the 
tumor receptor density from 10 to 50 [nmol/L], TIA rises roughly 
from 1 to 6.5 [GBq]. The increasing trend is almost linear, and a 1 
[nmol/L] deviation from the actual value of receptor density alters 
the TIA by 135 [MBq]. Conclusion: We employed a PBPK model to 
determine the effect of tumor receptor density on the TIA of 177Lu-
PSMA-I&T in the RPT of prostate tumor. The result reveals that even 
a slight error in estimation of the tumor receptor density highly 
affects the output of the model. Therefore, accurate prediction 
of this parameter is compulsory, as this will help optimize and 
personalize RPTs. 

OP-628
In-vitro dosimetry of Phosphorus-32 patches for 
radionuclide therapy of superficial skin diseases
P. Gupta1, S. P. Lochab2, G. P. Bandopadhyaya1, R. Kumar1, C. S. Bal1;  
1AIIMS, New Delhi, INDIA, 2Inter Univercity 
Accelerator Centre, New Delhi, INDIA.

Aim/Introduction: Phosphorus-32 (P-32) has a widespread role in 
Therapeutic Nuclear Medicine. P-32 can also be used for radionuclide 
therapy of various superficial skin diseases (both benign and 
malignant). The aim of this study was to perform in vitro dosimetry 
of radioactive patches incorporating P-32 for radionuclide therapy 
of superficial skin diseases. Materials and Methods: Circular patches 
of area 1cm2 incorporating 1mCi P-32 distributed uniformly over 
it were prepared and thermoluminescent chip dosimeters were 
used for dosimetry. These chip dosimeters were standardized and 
calibrated and only those dosimeters with uniform response were 
selected. These were placed over the sealed patch for different time 
intervals to determine the dose delivered at surface and dose rate. 
Thermoluminescence (TL) curves were obtained using a TL Reader 
and absorbed dose was determined. Tissue equivalent material 
sheets (Lucite) of 1 mm were used to determine the depth in skin 
upto which significant radiation dose is delivered and the total 
radiation dose delivered upto that depth. Results: Dose delivered to 
the TLD chip at the surface of the patch at 10,20,30,45 and 60 minutes 
was found to be 1.02, 2.04, 3.07, 4.65 and 6.16 Gy respectively. It 
showed a linear relationship with duration of exposure. Dose rate at 
the surface was found to be approximately 6.16 Gy/hr. Depth upto 
which significant radiation dose is delivered is 3mm after which it 
reduces to less than 1%. Total cumulative dose delivered upto 3 mm 
depth was found to be 8.3 Gy in 1 hr. Conclusion: Surface dose rate 
for a sealed P-32 circular patch of 1cm2 area containing 1mCi activity 
was found to be 6.16 Gy/hr. The total cumulative dose delivered upto 
3mm depth was 8.3 Gy/hr. 
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OP-629
Total Metabolic Tumor Volume And Tumor Dissemination 
Calculated From PET/CT Scan Before First Line Therapy 
Are Predictors Of Outcome In Patients With Follicular 
Lymphoma
R. Durmo1,2, L. Guerra3, S. Chauvie4, S. Peano5, A. Franceschetto6, F. 
Bergesio4, F. Fallanca7, A. Pinto8, C. Ghiggi9, A. Pulsoni10, M. Merli11, 
L. Farina11, M. Tani12, C. Boccomini13, G. Musuraca14, B. Falini15, 
F. Ballerini16, P. M. Stefani17, S. A. M. Bolis18, G. Pietrantuono8, M. 
Manni19, L. Marcheselli20, M. Federico21, S. Luminari1, A. Versari1;  
1AUSL-IRCCS of Reggio Emilia, Reggio Emilia, ITALY, 2PhD program 
in Clinical and Experimental Medicine (CEM), University of Modena 
and Reggio Emilia, Modena, ITALY, 3ASST Monza Ospedale S. 
Gerardo, Monza, ITALY, 4Department of Medical Physisc, Santa 
Croce e Carle Hospital, Cuneo, ITALY, 5Department of Nuclear 
Medicine, Santa Croce e Carle Hospital, Cuneo, ITALY, 6Department 
of Oncology and Hematology, Modena Cancer Center, Unit 
of Nuclear Medicine, University of Modena and Reggio Emilia, 
Modena, ITALY, 7Nuclear Medicine Unit, IRCCS San Raffaele 
Scientific Institute, Milan, ITALY, 8Hematology and Stem Cell 
Transplantation Unit, IRCCS Centro di Riferimento Oncologico 
della Basilicata, Rionero in Vulture, ITALY, 9Hematology and 
Transplant Center Division, IRCCS San Martino Hospital, Genoa, 
ITALY, 10Dipartimento di Biotecnologie Cellulari ed Ematologia, 
Sapienza Università di Roma, Rome, ITALY, 11University Hospital 
Ospedale di Circolo e Fondazione Macchi, ASST Settelaghi, Varese, 
ITALY, 12Ospedale Civile S Maria delle Croci, Azienda Unità Sanitaria 
Locale Ravenna, Ravenna, ITALY, 13A.O.U. Città della Salute e della 
Scienza di Torino - SC Ematologia, Turin, ITALY, 14Department of 
Hematology, IRCCS -Istituto Scientifico Romagnolo per lo Studio e 
la Cura dei Tumori (I.R.S.T.), Meldola, ITALY, 15Institute of Hematology 
and CREO (Center for Hemato-Oncological Research), Ospedale 
S. Maria della Misericordia, Perugia, ITALY, 16University of Genoa, 
Ospedale Policlinico San Martino, IRCCS per l’Oncologia, Genoa, 
ITALY, 17Hematology, General Hospital Ca’ Foncello, Treviso, ITALY, 
18SC di Ematologia - ASST MONZA, Monza, ITALY, 19Hematology 
Unit, Azienda Unità Sanitaria Locale IRCCS, Arcispedale Santa 
Maria Nuova IRCCS, Reggio Emilia, ITALY, 20Fondazione Italiana 
Linfomi Onlus, Modena, ITALY, 21CHIMOMO Department, 
University of Modena and Reggio Emilia, Modena, ITALY.

Aim/Introduction: The prognostic role of FDG-PET/CT before first 
line therapy in patients with Follicular Lymphoma (FL) remains 
unclear, with conflicting data published in the literature. To this 
end we evaluated the prognostic value of baseline Total Metabolic 
Tumor Volume (TMTV) and tumor dissemination parameter (Dmax) 
in a large cohort of treatment-naïve FL patients from the FOLL12 
trial (NCT02063685) Materials and Methods: FOLL12 trial is a 
randomized, phase III trial comparing standard (Arm A) vs response 
adapted maintenance (Arm B) in treatment-naïve adult patients 
with grade 1-3a FL. In this study we included patients for whom 
PET/CT before immunochemotherapy (ICT) was centrally reviewed. 
The TMTV was obtained by summing the metabolic volumes of all 
individual nodal and extra nodal lesions, using the 41% SUVmax 
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threshold method. From the TMTV the furthest distance between 
lesions were calculated (Dmax) and normalized according to body 
surface area (SDmax). Univariate and multivariate analyses were 
performed using Cox proportional hazard model. Main study 
endpoint was PFS. Results: From the FOLL12 trial, 692 patients were 
included; 48% were older than 60 years, 89% had stage III-IV disease 
and 40% had a high-risk FLIPI-2 score. Overall, the 5-year PFS was 
79% (95% CI, 76 to 82%): 86% (95% CI, 82 to 89%) for the arm A and 
72% (95% CI, 67 to 76%) for the arm B. Median TMTV was 242 mL 
(IQR=446), median SDmax was 0.283 m-1 (IQR=0.248). The optimal 
cutoff identified were 200 ml for TMTV and 0.4 m-1 for SDmax. In 
univariate analysis, 5-year PFS was significantly lower for patients 
with high TMTV (60% vs 70%; HR=1.87 [95%CI: 1.41-2.49], p<0.001) 
and SDmax>0.4 m-1 ( 56% vs 69%; HR=1.67 [95%CI: 1.24-2.25], 
p=0.001). TMTV and SDmax remained significant prognosticators 
when adjusted by randomized arm, FLIPI-2, and ICT with HR 
respectively of 1.48 (95%CI: 1.09-2-01) and 1.42 (95%CI: 1.05-1.92). 
Combining SDmax with TMTV, SDmax identified different risk of 
progression among high TMTV cases: patients with TMTV>200ml 
and SDmax<0.4m-1 had a HR of 1.59 (95% CI: 1.16-2.17) vs 2.53 
(95%CI: 1.73-3.61) for TMTV>200 and SDmax>0.4m-1. Conclusion: 
Pre-treatment TMTV and SDmax, reflecting tumor burden and 
its spread, are independent predictors of PFS in patients with FL 
receiving frontline ICT. The combination of TMTV and SDmax may 
provide significantly better risk stratification in guiding tumor-
tailored therapy. References: Response-Adapted Postinduction 
Strategy in Patients With Advanced-Stage Follicular Lymphoma: The 
FOLL12 Study. J Clin Oncol. 2022 Mar 1;40(7):729-739. doi: 10.1200/
JCO.21.01234.

OP-630
Metabolic Tumor Volume for Outcome Prediction in 
Patients with Large B-Cell Lymphoma Undergoing 
Chimeric Antigen Receptor T-Cell Treatment
C. Voltin1, P. Gödel1, L. Beckmann1, J. Heger1, C. Kobe1, N. Kutsch1, P. 
Borchmann1, M. Dietlein1, K. Herrmann2, M. Stelljes3, K. Rahbar3, G. 
Lenz3, H. C. Reinhardt2, M. Teichert2, R. Noppeney2, J. C. Albring3, R. 
Seifert2, B. von Tresckow2, S. Floßdorf2, C. Hanoun2;  
1University Hospital Cologne, Cologne, GERMANY, 
2University Hospital Essen, Essen, GERMANY, 3University 
Hospital Münster, Münster, GERMANY.

Aim/Introduction: Chimeric antigen receptor (CAR) T-cell therapy 
can induce long-term remission in a substantial proportion of 
patients with relapsed or refractory large B-cell lymphomas. 
However, there is still a lack of biomarkers for identifying individuals 
who most likely benefit from this novel treatment. As shown 
by previous studies, metabolic tumor volume (MTV) measured 
on 18F-fluorodeoxglucose (FDG) positron emission tomography 
(PET) has a significant prognostic value for patients undergoing 
chemoimmunotherapy. Its potential role in the selection of 
patients suitable for CAR T-cell treatment has not been thoroughly 
evaluated yet. We therefore set out to examine the impact of 
MTV on survival outcomes in this specific context. Materials and 
Methods: A total of 47 individuals received commercial CAR T-cell 
therapy after baseline PET imaging at three German university 
centers until January 31, 2021, and were enrolled in the present 
study. We conducted MTV measurements semi-automatically using 
a standardized uptake value of 4.0 as threshold where possible. The 
most suitable cut-off to dichotomize patients regarding outcome 
was determined by receiver operating characteristic (ROC) analysis. 

Following that, both progression-free (PFS) and overall survival (OS) 
were estimated with Kaplan-Meier curves based on the optimal 
MTV threshold. Results: In our cohort, median MTV before CAR 
T-cell treatment was 43.64 ml (range 0 - 1831 ml). The ROC analysis 
yielded a metabolic lymphoma burden of 11.43 ml as optimal 
threshold regarding PFS with a sensitivity and specificity of 75.0% 
and 79.1%, respectively. At a median follow-up of 17.0 months, 
one-year PFS and OS probabilities were 8.6% (95% confidence 
interval [CI] 2.9 - 25.3) and 46.6% (95% CI 32.3 - 67.2) for the group of 
individuals which had an MTV higher than the estimated cut-off. In 
contrast, patients who had lower tumor load achieved a significantly 
superior PFS (p=0.022) with 33.3% (95% CI 15.0 - 74.2) free of disease 
progression after 12 months while the one-year OS rate was 66.7% 
(95% CI 44.7 - 99.5; p=0.22). Conclusion: Our study shows that lower 
tumor burden is associated with significantly superior PFS in large 
B-cell lymphoma patients undergoing CAR T-cell therapy. Hence, 
MTV could guide treatment by identifying those individuals who 
will likely benefit from an upfront debulking. Moreover, it might also 
be useful for defining the optimal infusion time. Further studies are 
needed to develop a prognostic MTV-based model which would 
support therapy decisions in the future. 

OP-631
CAR-T therapy response assessment with 18F-FDG PET/
CT in Non-Hodgkin Lymphoma (NHL): Simplified LYRIC 
criteria (sLYRIC) proposal
S. Casanueva Eliceiry1, A. Rivas2, S. Rodriguez3, N. Martinez2, 
V. Ortiz2, J. Delgado2, A. Fritsch1, M. Tormo1, E. Giné2,4,5, A. López-
Guillermo2,4,5, X. Setoain1,6,7;  
1Department of Nuclear Medicine, Hospital Clínic Barcelona, 
Barcelona, SPAIN, 2Department of Hematology, Hospital 
Clínic Barcelona, Barcelona, SPAIN, 3Department of 
Radiology, Hospital Clínic Barcelona, Barcelona, SPAIN, 
4Institut d’Investigacions Biomèdiques August Pi i Sunyer 
(IDIBAPS), Barcelona, SPAIN, 5Centro de Investigación 
Biomédica en Red de Cáncer (CIBERONC), Madrid, SPAIN, 
6University of Barcelona, Barcelona, SPAIN, 7de Investigación 
Biomédica en Red de Cáncer (CIBERBBN), Madrid, SPAIN.

Aim/Introduction: Assessing the response to CAR-T cell therapy in 
patients with NHL can be challenging due to the immune activation/
infiltration related phenomena, leading to imaging findings of false 
progression (pseudoprogression), making it difficult to differentiate 
it from real tumor growth. The aim of our study was to determine 
the role of 18F-FDG PET/CT in the early response evaluation of these 
patients. A second objective was to analyze the applicability of 
the LYRIC criteria for cases with indeterminate response(IR) in our 
clinical practice. Materials and Methods: Thirty patients (18 female, 
12 male) with NHL refractory to at least 1 line of treatment and 
who were infused with CAR-T cells were included. Baseline PET/
CT images were acquired, as well as at 1, 3, 6 and 9 months after 
CAR-T therapy. Lugano criteria were used to assess the response of 
all cases. Cases of no metabolic response (NMR) and progressive 
metabolic disease (PMD) were classified according to LYRIC criteria 
into IR; IR type-1: increase of >50% on the sum of the products of 
perpendicular diameters (SPD) of lesion(s) within the first 12 weeks 
of treatment; IR type-2A: appearance of new lesions; IR type-2B: 
growth of lesion(s) at any time during treatment occurring in the 
lack of overall progression and; IR type-3: increase in FDG uptake 
without a concomitant increase in lesion size or number. Results: 
The overall response rate was 57% (16 complete responses and 1 
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partial response). Progression was confirmed by diagnostic biopsy 
in 9/13 patients with refractory disease. Sensitivity, specificity, 
positive predictive value, and negative predictive value for PET/
CT at 1 month were 53.8%, 88.2%, 77.7%, 71.4%; PET/CT 3 months 
66%, 94.1%, 85.7%, 84.2%; PET/CT 6 months 100%, 64.7%, 40%, 
100% and PET/CT 9 months 100%, 57.1%, 57.1%, 100%, respectively. 
Regarding the analysis of the cases with IR, 17(57%) patients 
showed imaging findings suggestive of progressive disease. In 13 
cases (76%) true disease progression was confirmed, corresponding 
to IR type-1 (n=3), type-2A (n=5) and 5 of the 7 cases of type-2B. All 
cases showing IR type-3(n=2) corresponded to pseudoprogression. 
Conclusion: Early assessment with PET/CT using the Lugano criteria 
can predict response to CAR-T therapy. 3-month PET/CT seems to be 
the one that best evaluates the response to treatment. Additionally, 
reordering the different IR types into Type-I (former 1 and 2A), Type-
II (former 2B), and Type-III (former 3) best predicted which patients 
were more likely to present progression vs. pseudoprogression. 

OP-632
May baseline 18F-FDG PET/CT parameters predict the time 
to first treatment in follicular lymphoma patients in a 
watch-and-wait approach?
S. Casanueva Eliceiry*1, P. Mozas*2, S. Rodriguez3, N. Sánchez1, 
M. Tormo1, A. Ninerola1, A. Rivero2, A. Rivas-Delgado2, J. Gonzalo 
Correa2, A. Bataller2, E. Giné2,4,5, L. Magnano2,4,5, M. Simó6, A. López-
Guillermo2,4,5, X. Setoain1,7,8;  
1Department of Nuclear Medicine, Hospital Clínic Barcelona, 
Barcelona, SPAIN, 2Department of Hematology, Hospital Clínic 
Barcelona, Barcelona, SPAIN, 3Department of Radiology, Hospital 
Clínic Barcelona, Barcelona, SPAIN, 4Institut d’Investigacions 
Biomèdiques August Pi i Sunyer (IDIBAPS), Barcelona, SPAIN, 
5Centro de Investigación Biomédica en Red de Cáncer (CIBERONC), 
Madrid, SPAIN, 6Nuclear Medicine Department, Hospital 
Universitari Vall d’Hebron, Barcelona, SPAIN, 7University of 
Barcelona, Barcelona, SPAIN, 8Centro de Investigación Biomédica 
en Red de Cáncer (CIBERBBN), Madrid, SPAIN. 
(* shared first authors)

Aim/Introduction: The majority follicular lymphoma (FL) cases 
are diagnosed in advanced stages, and an initial watch-and-wait 
(WW) approach is accepted for low tumour burden patients. 
Although median time to first treatment(TTFT) has been set to 
around 3 years, most patients will eventually require therapy during 
follow-up. GELF image criteria for treatment initiation only include 
lymph nodes size parameters, not considering metabolic values. 
The objective of this study was to determine the potential role of 
baseline 18F FDG PET/CT metabolic parameters to predict TTFT 
in low tumour burden FL patients (initially managed with a WW 
approach). Materials and Methods: A total of 97 patients (43 F/54 
M; median age 59, range 32-84) from two medical centres were 
retrospectively included in the study. Baseline PET/CT images of 
low tumour burden FL patients were analysed using MIM Software 
version 7.2.1(Cleveland, OH). Semi-automatic segmentation of 
tumour contours was performed after a SUVmax≥2.5 threshold was 
set, obtaining metabolic parameters such as SUVmax, TMTV and TLG. 
Subsequently, TMTV was selected as the main parameter of interest, 
since it has been considered to be more closely related to tumour 
burden. Maximally selected rank statistics analysis (maxstat) for TTFT 
provided an optimal cut-off for TMTV of 50 mL. Baseline features and 
TTFT were then compared between patients with a low (<50mL) 
and high (≥50mL) TMTV. Results: There was a significant association 

between adverse baseline features (advance stage, bone marrow 
involvement, elevated β2-microglobulin, ≥2 extranodal sites and 
>4 lymph node areas) and a high TMTV(p<0.001). After a median 
follow-up of 6.9 years, 66 patients (68%) initiated treatment, most 
of which (50/66, 76%) had a TMTV>50mL (p<0.005). Patients with 
a TMTV>50mL had a higher probability of initiating treatment [at 
5 years, 77%(95% CI, 62-86) vs. 46%(95% CI, 27-64) (p<0.001)] On 
a univariable analysis for the cumulative incidence of receiving 
frontline therapy, younger age, ≥2 extranodal sites, FLIPI score and 
TMTV >50mL (HR 2.48; 95% CI, 1.41-4.37; p=0.0017) were predictors 
of a shorter TTFT. On a multivariable analysis also including 
extranodal involvement and the FLIPI score, a TMTV >50mL was 
the only independent factor predicting for a shorter TTFT (HR 2.09; 
p=0.017). Conclusion: A baseline TMTV>50mL is a strong predictor 
of treatment initiation in low tumour burden FL patients. It was 
associated with a twofold increase in the probability of initiating 
treatment, and it was the only independent predictor of this event 
among other relevant clinical and biological factors. 

OP-633
The prognostic value of quantitative parameters 
of 18F-FDG PET/CT imaging for extranodal NK/T cell 
lymphoma
T. Yuan1,2, Y. Zhang3, M. Wei1, X. Chen1, X. Lin1, X. Wang1;  
1Peking University Cancer Hospital & Institute, Beijing, 
CHINA, 2Peking University International Hospital, 
Beijing, CHINA, 3Beijing Hospital, Beijing, CHINA.

Aim/Introduction: To study the prognostic value of metabolic 
parameters in 18F-FD PET/CT imaging for extranodal NK-T cell 
lymphoma (NKTCL). Materials and Methods: A total of 104 NKTCL 
patients (76 males and 28 females) were retrospectively enrolled 
from January 2009 to December 2016 and prospected from March 
2017 to December 2019 in Peking University Cancer Hospital. The 
clinicpathological data and imaging results of 18F-FDG PET/CT 
baseline and two cycles of first-line chemotherapy were analyzed. 
SUVmax, tumor metabolic volume (MTV) and total glycolysis of 
lesions (TLG) were obtained by taking 41% of maximum standard 
uptake (SUVmax ≥2.5) as the threshold value. The optimal 
thresholds for predicting 2-year progression-free survival (PFS) 
were determined by receiver operating characteristic curve (ROC) 
analysis. Kaplan-meier method, log-rank test and Cox proportional 
risk regression model were used to analyze the correlation of 
prognostic risk factors. Results: The area under curve (AUC) of 
SUVmax, MTV and TLG in 104 NKTCL patients were 0.519, 0.650 and 
0.606, respectively, and the thresholds for PFS were 12.1, 50cm3 and 
267, respectively. Univariate analysis showed that Ann Arbor stage, 
Epstein-Barr virus (EBV)-DNA in cell, MTV, TLG and PET-2 assessed by 
Beijing standard and 5-PS method were all important prognostic 
factors (P < 0.05). Multivariate Cox analysis suggested that only MTV 
[PFS: Relative risk (HR) =3.152, 95%CI (1.432 ~ 6.940), P=0.004; overall 
survival (OS): HR=4.281, 95%CI (1.634-11.217), P=0.003)] and PET-2 
were independent risk factors [PFS: HR=3.307, 95%CI (1.547-7.068), 
P=0.002; HR=5.425, 95%CI (1.850-15.904), P=0.002)], while plasma 
EBV-DNA and EBER were not associated with prognosis. Using MTV 
and PET-2 to establish prognostic models, NKTCL patients could be 
divided into three groups with different prognoses, with 2-year PFS 
and OS of 91.4% vs. 62.4% vs. 36.4% and 96.9% vs. 78.9% vs. 41.9%, 
respectively. Further combined with EBV-DNA in cell, the 2-year PFS 
and OS of high-risk patients with positive EBV-DNA, high baseline 
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MTV and PET-2 were as low as 25.0% Conclusion: MTV combined 
with PET can effectively stratify the prognosis of NKTCL patients. 
The application of EBV-DNA in cell can further screen high-risk 
patients. References: Qin C, Yang S, Sun X, et al. 18F-FDG PET/CT for 
Prognostic Stratification of Patients With Extranodal Natural Killer/T-
Cell Lymphoma. Clin Nucl Med, 2019, 44(3): 201-208.

OP-634
Baseline 18F-FDG PET/CT radiomics in classical Hodgkin’s 
Lymphoma: the predictive role of the largest and the 
hottest lesions
E. Triumbari1,2, R. Gatta3,4,5, E. Maiolo6, A. Cuccaro7, M. De 
Summa8, A. Collarino9, L. Boldrini5, M. E. Mayerhoefer10,11, S. 
Hohaus6,12, D. Morland13, L. Nardo2, S. Annunziata9;  
1Section of Nuclear Medicine, Department of Radiological 
Sciences and Hematology, Università Cattolica del Sacro Cuore, 
Rome, ITALY, 2Department of Radiology, UC Davis, Sacramento, 
CA, UNITED STATES OF AMERICA, 3Department of Clinical and 
Experimental Sciences, University of Brescia, Brescia, ITALY, 
4Department of Oncology, Lausanne University Hospital, 
Lausanne, SWITZERLAND, 5Radiotherapy Unit, Radiomics, 
Department of Radiology, Radiotherapy and Hematology, 
Fondazione Policlinico Universitario A.Gemelli IRCCS, Rome, 
ITALY, 6Hematology Unit, Department of Radiology, Radiotherapy 
and Hematology, Fondazione Policlinico Universitario A.Gemelli 
IRCCS, Rome, ITALY, 7Hematology Unit, Center for Translational 
Medicine, Azienda USL Toscana NordOvest, Livorno, ITALY, 
8Medipass S.p.a. Integrative Service PET/CT–Radiofarmacy 
TracerGLab, Fondazione Policlinico Universitario A.Gemelli IRCCS, 
Rome, ITALY, 9Nuclear Medicine Unit, TracerGLab, Department of 
Radiology, Radiotherapy and Hematology, Fondazione Policlinico 
Universitario A.Gemelli IRCCS, Rome, ITALY, 10Division of General 
and Pediatric Radiology, Department of Biomedical Imaging 
and ImageGuided Therapy, Medical University of Vienna, Vienna, 
AUSTRIA, 11Department of Radiology, Memorial Sloan Kettering 
Cancer Center, New York, NY, UNITED STATES OF AMERICA, 
12Hematology Section, Department of Radiological Sciences and 
Hematology, Università Cattolica del Sacro Cuore, Rome, ITALY, 
13Nuclear Medicine Department, Institut Godinot, Reims, FRANCE.

Aim/Introduction: This study aimed at investigating the predictive 
role of baseline 18F-FDG PET/CT (bPET/CT) radiomics from two 
distinct target lesions in a large monocentric cohort of patients 
with classical Hodgkin’s Lymphoma (cHL). Materials and Methods: 
cHL patients examined with bPET/CT and interim PET/CT (iPET/CT) 
between 2007 and 2019 and with ≥2 years of clinical follow-up were 
retrospectively included. Two target lesions were selected on bPET/
CT images: Lesion_A, with the largest axial diameter; Lesion_B, with 
the highest SUVmax. iPET/CT’s Deauville Score (DS) was recorded 
for correlation with early-response-to-treatment. Progression 
of disease, therapy escalation during primary chemotherapy 
(PCT), lack of complete remission after PCT and disease relapse 
were considered adverse events for 24-month progression-free-
survival (PFS). Radiomic features were extracted using Moddicom, 
an image biomarker standardization initiative (IBSI)-compliant 
platform. Mann-Whitney test identified the most promising image 
features (p<0.05) from both lesions with regards to DS and PFS; 
all possible radiomic bivariate models were then built through 
a Logistic Regression (LR) analysis and trained/tested (80% vs 
20%, 20 repetitions) with a cross-fold validation test. The best LR 
bivariate models were selected on the base of receiver operating 
characteristic (ROC) curves, mean area under the ROC curves 
(mAUC) and Standard Deviation to the normal. Differences among 

our two scanners’ performance were also evaluated. Results: A total 
of 227 cHL patients were included. The best bivariate models for 
DS prediction had 0.78±0.05 maximum mAUC, with a predominant 
contribution of Lesion_A features to the combinations. The best 
bivariate models for 24-months-PFS prediction reached 0.74±0.12 
mAUC and mainly depended on Lesion_B features. Data improved 
when divided by scanner: for DS prediction, the best mAUC of 
0.95±0.06 was reached by combinations of Lesion_A features 
from Scanner_1. For 24-months-PFS prediction, Lesion_B features 
reached 0.87±0.14 mAUC on Scanner_2. Conclusion: bFDG-PET/CT 
radiomic features from the largest and hottest lesions in patients with 
cHL may provide relevant information in terms of early-response-to-
treatment and prognosis, respectively, thus representing an earlier 
and stronger decision-making support for therapeutic strategies. 
External validation of the proposed model and further correlations 
with clinical parameters are auspicable. References: Camacho 
MR, Etchebehere E, Tardelli N, et al. Validation of a Multifocal 
Segmentation Method for Measuring Metabolic Tumor Volume in 
Hodgkin Lymphoma. J Nucl Med Technol. 2020;48(suppl 1):30-35. 
Niman R, Buteau JP, Kruzer A, Turcotte Ã, Nelson A. Evaluation of a 
semi-automated whole body PET segmentation method applied to 
Diffuse Large B Cell Lymphoma. J Nucl Med. 2018;59(suppl 1):592.

OP-635
Added prognostic value of 18FFDG PET/CT Imaging 
Texture Analysis in the characterisation of refractoriness of 
Bulky Mediastinal Hodgkin Lymphoma
E. Abenavoli1, F. Linguanti1, F. Mungai2, L. Nassi3, M. Palazzo3, I. 
Romano3, B. Puccini3, A. Vannucchi3, R. Sciagrà4, V. Berti4;  
1Department of Nuclear Medicine, Azienda Ospedaliero-
Universitaria Careggi, Firenze, ITALY, 2Department of 
Radiology, Azienda Ospedaliero-Universitaria Careggi, 
L, Firenze, ITALY, 3Hematology Department, Azienda 
Ospedaliero-Universitaria Careggi, Firenze, ITALY, 4Nuclear 
Medicine Unit, Experimental and Clinical Biomedical Sciences 
Department “Mario Serio”, AOU Careggi, Firenze, ITALY.

Aim/Introduction: Although major progress in diagnosis and 
treatment evaluation, identification of prognostic parameters 
enabling a stratification of newly diagnosed Hodgkin Lymphoma 
(HL) patients is still needed, in order to early identify patients at 
high risk of refractory disease. The aim of this study is to investigate 
the potential value 18F-FDG PET/CT(PET/CT) metabolic and 
texture features in relation to clinical characteristics, in predicting 
refractoriness of classical HL (cHL), with mediastinal bulk 
involvement Materials and Methods: We retrospectively reviewed 
69 cHL patients, who underwent PET/CT at staging. Lesions were 
delineated using an automated preselection of FDG-avid structures 
(SUV≥2.5). Volumetric and radiomic parameters were measured 
using LIFEX software for bulky mass on both CT and PET. The 
prognostic significance of the clinical characteristics and texture 
features was assessed in relation to presence of refractory disease. 
To identify the best pre-treatment parameters, a Mann-Whitney 
test assessed the difference in texture between Refractory (R) and 
not-Refractory (not-R) patients.To reduce the number of significant 
variables and remove redundancy, we performed discriminant 
analysis.ROC curve with Youden’s index to identify optimal cut-
offs,Cox proportional hazards regression, and Kaplan-Meier(KM)
analyses were performed to examine the potential independent 
predictors and to evaluate their predictive value. Results: 
Progression-free survival (PFS) was determined from clinical 
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follow-up (mean duration: 44,6 months). Among clinical and CT 
parameters, only stage according German Hodgkin group (GHSG) 
and GLRLM_SRHGEct significantly differed between R and not-R , 
respectively. Among PET parametes, SUVmean, HISTO_Skewness, 
HISTO_EnergyUniformity, GLCM_EnergyAngular, GLRLM_HGRE, 
GLRLM_SRHGE, GLRLM_LRHGE, HISTO_Entropy, SHAPE_Compacity 
,NGLDM_Contrast significantly differed between groups and 
exhibited significant predictive power at discriminant analysis. 
All previous variables obtained accuracies greater than 70% at 
ROC analyses and PFS curves resulted statistically significant in 
predicting refractoriness for all the parameters (PFS, p<0.001).At 
multivariate analysis, only PET feature SHAPE_compacity resulted 
as independent predictor of PFS(p<0.001). Dividing patients 
according to the GHSG stage, in patients with advanced disease, 
at KM analysis only PET features SHAPE_compacity and NGLDM_
contrast resulted significant at predicting PFS.At multivariate 
analysis, SHAPE_compacity (p=0,05) was confirmed as independent 
predictor of refractory disease, followed by NGLDM_contrast at the 
limits of significance (p=0,06). No significant differences were found 
in patients with unfavourable early-stage disease Conclusion: 
Based on our results, textural PET/CT parameters could provide a 
reference for prognosis evaluation of patients with mediastinal 
bulky cHL. The best prognostic value was reached by PET feature 
SHAPE_compacity in the prediction of refractory disease.,especially 
useful in the evaluation of patients with advance stage. References: 
Nioche et al.Cancer Research.2018;78:4786-4789;www.lifexsoft.org

OP-636
Baseline 18F-FDG cerebellum/liver index as a prognostic 
factor in diffuse large B-cell lymphoma: validation on RT3 
multicentric cohort
D. Morland1,2,3, F. Godard4, E. Triumbari2, C. Portugues5, L. 
Chartier5, R. Ricci6, P. Blanc-Durand7, E. Itti7, T. Lamy de la 
Chapelle8, C. Copie-Bergman9, A. Traverse-Glehen10, A. Delmer11, D. 
Papathanassiou1,12,3, C. Haioun13, F. Jardin14, E. Durot11;  
1Médecine Nucléaire, Institut Godinot, Reims, FRANCE, 2TracerGLab, 
Fondazione Policlinico Universitario A. Gemelli, Rome, ITALY, 
3CReSTIC EA 3804, Université de Reims Champagne-Ardenne, 
Reims, FRANCE, 4Médecine Nucléaire, Centre Georges-François 
Leclerc, Dijon, FRANCE, 5Biostatistiques, LYSARC, Centre Hospitalier 
Lyon-Sud, Pierre Bénite, FRANCE, 6Département d’imagerie, 
LYSARC, LYSA-IM, Hôpitaux Universitaires Henri Mondor, AP-HP, 
Créteil, FRANCE, 7Médecine Nucléaire, Hôpitaux Universitaires 
Henri Mondor, AP-HP, Créteil, FRANCE, 8Hématologie Clinique, 
CHU de Rennes, Rennes, FRANCE, 9Département de Pathologie, 
Hôpitaux Universitaires Henri Mondor, INSERM U955, AP-HP, 
Créteil, FRANCE, 10Département de Pathologie, Hospices civils de 
Lyon/Université Lyon 1, Centre Hospitalier Lyon Sud, Pierre Bénite, 
FRANCE, 11Hématologie Clinique, CHU de Reims, Reims, FRANCE, 
12Laboratoire de Biophysique, Université de Reims Champagne-
Ardenne, Reims, FRANCE, 13Unité Hémopathies Lymphoïdes, 
Hôpitaux Universitaires Henri Mondor, AP-HP, Créteil, FRANCE, 
14Hématologie, Centre Henri Becquerel, Rouen, FRANCE.

Aim/Introduction: Baseline 18F-FDG PET/CT provides valuable 
prognostic information regarding DLBCL, focusing on the study 
of pathological areas. A few studies suggest that lymphomas may 
also affect the metabolism of healthy organs. In particular, the 
cerebellum/liver ratio (CLIP: cerebellum/liver ratio for prognosis) 
has been reported in a single-center study as a potential prognostic 
marker. The aim of this study is to validate this hypothesis in a 
multicentric setting. Materials and Methods: All patients enrolled 

in the RT3 (Real-Time Tailored Therapy) multicentric study were 
screened. Cerebellar SUVmax and hepatic SUVmean were measured. 
The derived Cerebellar/Liver ratio was assessed for the ability to 
predict progression-free survival (PFS) and overall survival (OS). 
Hazard ratio (HR) and p-value using log-rank test were calculated. 
Two thresholds were tested: the previously published threshold 
of 3.24 and an optimal threshold determined by X-Tile method. 
Results: A total of 180 patients from the RT3 study had a measurable 
CLIP and were included in the study. Using both thresholds, the 
CLIP is a significant predictor of PFS and OS at univariate analysis. 
Using a threshold > 3.24, HR is 0.465 [0.258;0.839] (p=0.009) and 
0.339 [0.157;0.731] (p=0.004) for PFS and OS respectively. Median 
PFS was met at 37.9 months if CLIP<=3.24 but was not met in the 
CLIP>3.24 group. Median OS were not met in either group. Using an 
optimal threshold > 2.84, HR is 0.280 [0.146;0.537] (p<0.0001) and 
0.200 [0.089;0.446] (p<0.0001) for PFS and OS respectively. Median 
PFS and OS were met at 14.5 months and 27.5 months respectively 
if CLIP<=2.84 but were not met in the CLIP>2.84 group. Conclusion: 
This study confirms the prognostic value of cerebellum/liver ratio 
(CLIP), an index that could improve stratification of patients with 
DLBCL. The threshold of 3.24 seems validated. 

OP-637
Metabolic Tumor Volume Improves Outcome Prediction in 
Untreated Mantle Cell Lymphoma
V. K. J. Vergote1, G. Verhoef1, A. Janssens1, F. Woei-a-jin1, A. 
Laenen2, T. Tousseyn1, D. Dierickx1, C. M. Deroose1;  
1University Hospitals Leuven, Leuven, BELGIUM, 2Biostatistics 
and Statistical Bioinformatics Center, Leuven, BELGIUM.

Aim/Introduction: Mantle cell lymphoma (MCL) is a rare subtype 
of B-cell non-Hodgkin lymphoma with heterogeneous clinical 
behavior ranging from indolent to aggressive disease course. The 
aim of this retrospective study is to analyze the prognostic value 
of baseline [18F]FDG-PET/CT metabolic parameters in untreated 
MCL. Materials and Methods: We analyzed baseline [18F]FDG-PET/
CT of patients in our institution with histopathological confirmed 
untreated MCL between January 1st 2004 and 31st December 
2020. Maximum standardized uptake value (SUVmax), mean SUV 
(SUVmean), peak SUV (SUVpeak), metabolic tumor volume (MTV) 
and total lesion glycolysis (TLG) were analyzed. Lesion dissemination 
(Dmax) and lesion dissemination standardized to body surface area 
(SDmax) were calculated. Univariate and multivariate analysis were 
performed using Cox proportional hazards models. Kaplan Meier 
curves or cumulative incidence curves were estimated to visualize 
the outcomes. Results: We included 83 patients with a median 
age of 66 years. The median MTV was 141.5 ml and the median 
Dmax was 0.6 m. The median follow-up was 6.4 years. Forty-
two patients died during follow-up. Higher MTV was an adverse 
factor for overall survival (OS) (p=0.0137; hazard ratio (HR): 1.48; 
95% confidence interval (CI): 1.08-2.03), progression-free survival 
(PFS) (p=0.0106; HR: 1.41; 95% CI: 1.08-1.84) and disease-specific 
survival (DSS) (p=0.0366; HR: 1.56; 95% CI: 1.03-2.36). In multivariate 
analysis accounting for clinical characteristics, MTV was significantly 
associated with DSS (p=0.0072; HR: 1.53; 95% CI: 1.12-2.08), but not 
with OS and PFS. OS in the patients with MTV above the median 
(high, ≥141 ml) was significantly worse compared to the group 
with low MTV (<141 ml) (median OS 6.1 years versus 7.6 years; 
p=0.0077). Furthermore, there was a significant difference in PFS 
(median 2.9 versus 5.0 years; p=0.0055) and DSS (median 7.3 years 
versus not reached; p=0.0219) between the groups with high and 
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low MTV. We found no correlation between Dmax, SDmax and any 
of the outcomes. Stage was not a significant factor for outcome 
prediction. In the subset of patients where KI-67 was available 
(n=39), a high KI-67 (≥ 30%) was significantly correlated to a higher 
SUVmean (p=0.008) and SUVpeak (p=0.003). Patients with watchful 
waiting as first line therapy had a lower MTV compared to patients 
receiving immunochemotherapy (p=<0.001). Conclusion: MTV is 
an important prognostic tool and can further improve patient risk 
stratification at staging of untreated MCL. SUVmean and SUVpeak 
are significantly correlated to KI-67. Type of first line treatment is 
correlated to MTV. 
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OP-638
Complimentary role of 68Ga-GRPR PET/CT and 68Ga-PSMA 
PET/CT in initial diagnosis of prostate cancer
Y. Tang, M. Zhou, J. Li, B. Chen, W. Rao, S. Hu;  
Xiangya Hospital Central South University, Changsha, CHINA.

Aim/Introduction: Gastrin-releasing peptide receptor (GRPR) was 
reported to be a complementary candidate target for prostate 
cancer (PCa) imaging, but sufficient evidence from large cohort 
studies is lacking. We recruited 207 participants and compared 
the accuracy of 68Ga-GRPR and 68Ga-PSMA PET/CT imaging in 
achieving stratification and diagnosis to enable personalized 
treatment. Materials and Methods: A total of 207 participants with 
suspicious PCa were subjected to 68Ga-GRPR and 68Ga-PSMA PET/
CT. Standardized uptake value (SUVmax) was measured from the 
dominant lesion of each participant for patient-based analysis and 
PCa lesions for area-based analysis. Visual assessment of PET images 
was also performed. The comparison of PET/CT imaging with 
two radiotracers was accomplished using pathologic specimens 
as a reference standard obtained from prostate biopsy or radical 
prostatectomy and the associated clinicopathological data (PSA 
value, Gleason score (GS), clinical stage, and EAU-risk category). 
Conformity between prostatic PET/CT and histopathologic 
findings was assessed by the McNemar test. Results: Of the 207 
participants analyzed, 125 had PCa, and 82 were diagnosed with 
benign prostatic hyperplasia (BPH). The sensitivity and specificity of 
68Ga-GRPR and 68Ga-PSMA PET/CT imaging differed significantly for 
detecting PCa and clinically significant prostate cancer (csPCa). The 
AUC was 0.54 for 68Ga-GRPR PET/CT visual analysis and 0.91 for 68Ga-
PSMA PET/CT detecting PCa. For csPCa imaging, the AUCs were 
0.51 vs. 0.93, respectively. However, 68Ga-GRPR PET/CT imaging had 
higher sensitivity in PCa with GS=6 (p=0.031) than 68Ga-PSMA PET/
CT, but poor specificity (20.73%). In the group with PSA <10 ng/mL, 
the sensitivity, specificity, and AUC of 68Ga-GRPR PET/CT were lower 
than 68Ga-PSMA PET/CT (60.00% vs. 80.30%, p=0.118, 23.26% vs. 
88.37%, p=0.000, and 0.524 vs. 0.822, p=0.000, respectively). 68Ga-
GRPR PET/CT exhibited a significantly higher SUVmax in specimens 
with GS=6 (p=0.042) and in the low-risk group (p=0.012), and its 

uptake did not increase with the PSA level, GS, or clinical stage. As 
the disease progressed, the detection rate of 68Ga-PSMA PET/CT 
was increased while that of 68Ga-GRPR PET/CT was highest in non-
clinically significant (ncsPCa), decreasing in csPCa. Conclusion: This 
pilot study provided evidence for the superior diagnostic accuracy 
of 68Ga-PSMA PET/CT over 68Ga-GRPR PET/CT in the early diagnosis 
of csPCa. Although 68Ga-GRPR PET/CT had higher SUVmax in 
the low-risk group, it exhibited GRPR-radiotracer uptake in BPH, 
resulting in false positives. Using histopathology as a reference 
standard and sufficient numbers of BPH serving as true negative 
controls may improve 68Ga-GRPR PET/CT performance in the early 
diagnosis of low-risk PCa.

OP-639
Predictive value of extra prostatic disease detection 
by PSMA PET for BCR free survival in patient by radical 
prostatectomy: follow up analysis of a multicenter 
prospective phase 3 imaging trial
L. Djaileb1,2, W. Armstrong1, D. Thompson3, K. Nguyen1, A. Gafita1, 
A. Farolfi1, M. Hotta1, A. Rajagopal3, R. Juarez3, M. Cooperberg3, P. 
Carroll3, S. Washington3, J. Czernin1, R. Reiter1, T. Hope3, J. Calais1;  
1Ahmanson Translational Theranostics Division, University 
of California, Los Angeles, CA, UNITED STATES OF AMERICA, 
2Univ. Grenoble Alpes, INSERM, CHU Grenoble Alpes, nuclear 
medicine department, Grenoble, FRANCE, 3University of 
California, San Francisco, CA, UNITED STATES OF AMERICA.

Aim/Introduction: To assess the predictive value of pre-operative 
PSMA PET staging for biochemical recurrence (BCR) free-survival 
(BCR-FS) in patients treated with radical prostatectomy (RP) and 
pelvic lymph node dissection (PLND) with intermediate-risk (IR) to 
high-risk (HR) prostate cancer (PCa) included in the prospective trial 
used for the FDA 68Ga-PSMA-11 approval Materials and Methods: 
This is a post-hoc follow-up study of the efficacy analysis cohort 
included in the multicenter prospective phase 3 imaging trial (n=764 
NCT03368547, NCT02611882, NCT02919111) which assessed the 
diagnostic accuracy of 68Ga-PSMA PET for pelvic nodal metastasis 
detection prior to RP and PLND in patients with IR and HR PCa. Each 
PSMA-PET scan was read by three blinded independent readers. 
The surgical pathology report was used to assess the presence 
of pelvic lymph node metastasis (pN0 vs pN1). The patients were 
followed up for biochemical progression after RP by the local 
investigators using electronic medical records. BCR was defined 
by a PSA level > 0.2 ng/ml after RP or an initiation of PCa specific 
adjuvant/salvage therapy. Pairwise comparisons using Log-Rank 
test was performed to evaluate BCR-FS between the pre-operative 
PSMA scan reads (N0M0 vs. N1orM1) and the histopathology status 
(pN0 vs. pN1) Results: From December 2015 to 2019, 764 patients 
were enrolled in the trial. 277 (36%) underwent RP after PSMA-PET. 
Clinical follow-up was obtained in 240 (87%) patients. Median age 
was 67 years (interquartile range, 61-71 years). Median follow-up 
time from RP was 21.4 months (IQR: 8.80 - 31.53). 100 BCR events 
(41%) were observed, and 98 patients underwent salvage therapy 
or other treatment (40.6%). The BCR-FS was 24.3 (IQR: 7.8 - 48.8) in 
the whole cohort. 37 (15.4%), 2 (0.8%) and 6 (2.5%) patients were 
PSMA N+, PSMA M1a, and PSMA M1b, respectively. 174 (72.5%) 
and 67 (27.9%) patients were pN0 and pN1 on histopathology, 
respectively. 160 (66%), 28 (11.6%), 39 (16%), 13 (5.4%) patients were 
pN0/PSMA- (N0 and M0), pN+/PSMA+ (N+ and/or M+), pN+/PSMA-
, and pN0/PSMA+, respectively. BCR-FS was higher in PSMA- than in 
PSMA+ patients (33 vs 7.3 months; p<0.0001). BCR-FS was higher 



Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751  S216

in pN0/PSMA- than in patients pN+/PSMA-, pN0/PSMA+ and pN+/
PSMA+: 46 months vs 12.3, 11.7, and 3, respectively (p<0.001). BCR-
FS did not significantly differ between pN0/PSMA+ and pN+/PSMA- 
(11.7 vs 12.3; p=0.64). Conclusion: PSMA PET staging information is 
predictive of BCR-FS after RP. Patients with extra-prostatic disease 
detected by pre-operative PSMA-PET scan have a high risk of 
biochemical relapse

OP-640
Multiparametric MRI and [18F]PSMA-1007 PET to detect 
local prostate cancer: a prospective comparative study 
with correlation to histopathology
B. Privé, B. Israël, M. J. Janssen, M. M. Van der Leest, M. De Rooij, 
M. G. Schilham, S. M. Peters, P. Zamecnik, J. G. Bomers, W. A. Van 
Gemert, M. Gotthardt, M. Sedelaar, J. O. Barentsz, I. M. Van Oort, J. 
Nagarajah;  
Radboudumc, Nijmegen, NETHERLANDS.

Aim/Introduction: Multi-parametric MRI (mpMRI) of the prostate is 
an effective tool to discriminate between healthy and malignant 
prostate tissue. However, due to the high rate of equivocal lesions and 
false-positive findings, prostate mpMRI has room for improvement. 
This could be provided by positron emission tomography (PET) 
imaging of prostate-specific membrane antigen (PSMA). In this 
setting, [18F]PSMA-1007 is of particular interest as it offers low renal 
excretion which improves visualization of lesions in proximity of the 
urinary tract. The present study aimed to investigate the role of [18F]
PSMA-1007 PET/CT following the mpMRI to aid in the detection of 
local prostate tumors. Materials and Methods: In this prospective 
study (NCT04487847), men with elevated prostate-specific antigen 
(PSA) levels and referred for prostate mpMRI received additional 
[18F]PSMA-1007 PET/CT imaging within 30 days following the 
mpMRI and prior to biopsy. Targeted biopsies were performed of 
prostate imaging-reporting and data system (PIRADS) ≥3 lesions on 
mpMRI and/or level of suspicion (LOS) ≥3 on PSMA-PET. PIRADS ≤2 
and LOS ≤2 were considered non-suspicious and did not undergo 
biopsy, but will be followed with PSA testing. Results: Twenty-five 
patients with PIRADS 1-2, 25 patients with PIRADS 3, and 25 patients 
with PIRADS 4-5 were included. In these 75 patients, 107 lesions 
were identified of which 78 were PIRADS ≥3 and/or LOS ≥3 and 
underwent target biopsy. The PSMA-PET/CT and mpMRI showed 
comparable efficacy to detect clinically significant prostate cancer 
(International Society of Urological Pathology [ISUP] ≥ 2) lesions 
with both a sensitivity of 95% and 95%, and a specificity of 67% and 
45%, respectively. PSMA-PET correctly differentiated 19 of 26 (73%) 
PIRADS 3 lesions. In this setting, PSMA-PET had a negative predictive 
value and positive predictive value of 93% and 73%, respectively, to 
avoid or detect clinically significant prostate cancer. In PIRADS 4-5, 
this was 93% and 57%, respectively. PSMA-PET found one additional 
clinically significant tumor (ISUP 2) and one insignificant (ISUP 1) 
tumor that would otherwise have remained undetected (PIRADS 
1-2). One ISUP 2 tumor did not show PSMA uptake on PET and 
was thus missed. Conclusion: In this study, [18F]PSMA-1007 PET/CT 
showed encouraging sensitivity and specificity to detect clinically 
significant local/primary prostate cancer. In this setting, PSMA-PET/
CT may help to stratify equivocal mpMRI results (PIRADS 3) and 
improve the specificity of PIRADS 3-5 lesions. 

OP-641
A prospective head-to-head comparison of [68Ga]Ga-
P16-093 and [68Ga]Ga-PSMA-617 PET/CT in patients with 
primary prostate cancer
G. Wang1, L. Li2, W. Yan1, L. Zhu2, H. Kung3, Z. Zhu1;  
1Peking Union Medical College Hospital, Beijing, CHINA, 
2Beijing Normal University, Beijing, CHINA, 3University of 
Pennsylvania, Philadelphia, PA, UNITED STATES OF AMERICA.

Aim/Introduction: We aimed to compare the diagnostic value of 
[68Ga]Ga-P16-093, a novel radiopharmaceutical targeting prostate-
specific membrane antigen (PSMA), which was compared with 
[68Ga]Ga-PSMA-617 in the same group of primary prostate cancer 
(PCa) patients. Materials and Methods: Thirty untreated primary 
PCa patients were enrolled. Each patient underwent [68Ga]Ga-
P16-093 and [68Ga]Ga-PSMA-617 PET/CT studies within a week. In 
addition to visual analysis of tumor number, standardized uptake 
value (SUV) was measured for semiquantitative comparison and 
correlation analysis. Results: [68Ga]Ga-P16-093 PET/CT detected 
more positive tumors than [68Ga]Ga-PSMA-617 PET/CT (67 vs. 56, 
P = 0.002), especially for intraprostatic lesions (29 vs. 24, P = 0.025) 
and lymph node metastases (23 vs. 17, P = 0.034). Further, [68Ga]Ga-
P16-093 PET/CT exhibited significantly higher SUVmax of matched 
tumors (18.3 ± 14.4 vs. 13.9 ± 11.8, P < 0.001). [68Ga]Ga-P16-093 PET/
CT also illustrated higher sensitivity and specificity in detecting 
intraprostatic tumor than [68Ga]Ga-PSMA-617 PET/CT (area under 
the curve: 0.968 vs. 0.872, P = 0.015). Besides, the SUVmax of high-
risk patients (based on D’Amico classification) on [68Ga]Ga-P16-093 
PET/CT was significantly higher than that of low- and intermediate-
risk PCa patients (20.9 ± 9.9 vs. 8.9 ± 9.1 vs. 10.1 ± 5.2, P = 0.007). 
The SUVmax of tumor measured by [68Ga]Ga-P16-093 PET/CT had 
a moderate association with biopsy Gleason score (r = 0.462, P = 
0.005) and prostate-specific-antigen value (r = 0.491, P = 0.002), 
and significantly correlated with PSMA expression (r = 0.732, P < 
0.001). Conclusion: [68Ga]Ga-P16-093 PET/CT exhibited higher 
tumor uptake and better tumor detection capability than [68Ga]
Ga-PSMA-617 PET/CT, which suggested that [68Ga]Ga-P16-093 
may be more accurate in the diagnosis and staging of primary PCa 
patients. References: Wang G, Hong H, Zang J, Liu Q, Jiang Y, Fan 
X, et al. Head-to-head comparison of [(68) Ga]Ga-P16-093 and [(68) 
Ga]Ga-PSMA-617 in dynamic PET/CT evaluation of the same group 
of recurrent prostate cancer patients. European journal of nuclear 
medicine and molecular imaging. 2022;49:1052-62. doi:10.1007/
s00259-021-05539-1

OP-642
Association Between 68Ga-PSMA PET/MRI and Circulating 
Biomarkers in High-Risk Prostate Cancer: an Explorative 
Study
S. Ghezzo1,2, B. Mattorre3, L. Cogrossi1,3, A. Samanes Gajate2, E. 
Preza2, V. Cucchiara1,4,5, P. Mapelli2, C. Bezzi1,2, S. Mongardi1, A. Elia6, 
A. Alimonti6, A. Briganti1,4,5, F. De Cobelli1,7, P. Scifo2, M. Bellone1,3, L. 
Gianolli2, M. Picchio1,2;  
1Vita-Salute San Raffaele University, Milan, ITALY, 2Department of 
Nuclear Medicine, IRCCS San Raffaele Scientific Institute, Milan, 
ITALY, 3Cellular Immunology Unit, Division of Immunology, 
Transplantation and Infectious Diseases, Istituto di Ricovero e Cura 
a Carattere Scientifico (IRCCS) Ospedale San Raffaele, Milan, ITALY, 
4Department of Urology, IRCCS San Raffaele Scientific Institute, 
Milan, ITALY, 5Division of Experimental Oncology, URI, Urological 
Research Institute, Milan, ITALY, 6Cancer Immunotherapy, Institute 
of Oncology Research, Bellinzona, SWITZERLAND, 7Department 
of Radiology, IRCCS San Raffaele Scientific Institute, Milan, ITALY.
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Aim/Introduction: In this explorative study we investigated 
the possible association between novel potential circulating 
biomarkers in peripheral blood of prostate cancer (PCa) patients 
with relevant prognostic factors defined by 68Ga-PSMA PET/MRI 
scan. Materials and Methods: Twenty-nine patients (mean age 
66.56, sd: 8.33) with biopsy-proven high-risk PCa candidate to 
radical prostatectomy underwent 68Ga-PSMA PET/MRI for staging 
purposes as part of an ongoing clinical trial (EudraCT: 2018-
001034-18). Qualitative evaluation of PET images was performed 
by two expert Nuclear Medicine physicians and the presence 
of intraprostatic lesions, defined as either homogeneous or 
heterogeneous (more than 1 focal uptake), regional- and non-
regional lymph nodes involvement as well as distant metastases was 
reported. Prior to PET/MR examination, all patients had a peripheral 
blood venous sampling, and the amount of circulating neutrophil, 
lymphocytes and myeloid derived suppressors was evaluated by 
multiparametric flow cytometry. The association between immune 
cell populations and 68Ga-PSMA PET/MRI findings was assessed by 
means of Mann-Whitney U test. P < 0.05 was considered significant. 
Given the exploratory nature of this study correction for multiple 
testing was not performed. Results: 68Ga-PSMA PET/MR detected 
the intraprostatic lesion in all patients, with a heterogeneous 
intraprostatic uptake reported for 9/29 patients. Moreover, 68Ga-
PSMA pathologic uptake was seen in regional lymph nodes in 
9/29 patients. Among these, 6/9 also presented non-regional 
lymph nodes involvement. Finally, 4 patients were reported to 
have bone metastases defined by an increased 68Ga-PSMA uptake. 
The level of non-classical monocytes was higher in patients with 
bone metastases (p = 0.042). Furthermore, the percentage of 
total circulating CD45+ CD15- mononuclear cells and activated 
monocytes was higher in patients expressing heterogeneous 
vs homogeneous intraprostatic 68Ga-PSMA uptake (p = 0.023 
and 0.028; respectively). None of the investigated variables was 
significantly associated with regional- and non-regional lymph 
node involvement at 68Ga-PSMA PET/MRI. Conclusion: In this 
preliminary study it has been highlighted that there is a potential 
association between the percentage of non-classical monocytes in 
the peripheral blood and bone metastases detected by 68Ga-PSMA 
PET/MRI as well as between the level of CD45+ CD15- mononuclear 
cells and activated monocytes and heterogeneous intraprostatic 
68Ga-PSMA uptake. Further investigations are needed to confirm 
our preliminary findings. This work was supported by the Italian 
Ministry of Health (PE-2016-02361273); EUDRACT number: 2018-
001034-18. 

OP-643
99mTc-PSMA-SPECT/CT is a valuable alternative to 68Ga-
PSMA-PET/CT in prostate cancer patients
K. Liepe1, M. Baehr1, T. Hoang2;  
1Klinikum Frankfurt, Frankfurt (Oder), GERMANY, 
2Independent statistician, Duesseldorf, GERMANY.

Aim/Introduction: In prostate cancer imaging 99mTc-PSMA-SPECT/
CT might be a viable option if 68Ga-PSMA PET/CT is not available or 
not reimbursed by public health service. Materials and Methods: 
99mTc-PSMA-SPECT/CTs were performed using 668±61 MBq of 
99mTc-MIP-1404 (ROTOP, Dresden, Germany) in 118 prostate cancer 
patients with biochemical recurrence (BCR, n=72), primary staging 
(n=41) or in association with 177Lu-PSMA-therapy (n=5). In 36 
patients both 99mTc-PSMASPECT/CT and 99mTc-MDP-SPECT/CT were 

performed within one month. Results: The patients characteristics 
were as follows: mean age of 73±8 years, a mean PSA level of 
5.7±16.0 ng/ml, a mean PSA-doubling-time of 8.5±8.1 months 
and mean PSA-velocity of 1.6±3.6 ng/ml/year for primary staging; 
and 26±83 ng/ml, 3.8±1.8 months and 148.3±279.6 ng/ml/year for 
patients with BCR, respectively. The smallest PSMA-positive lymph 
node and bone metastasis detected was 4mm each. In primary 
staging, prostate cancer was detected by 99mTc-PSMA-SPECT/CT in 
100% of patients. Detection of additional lymph node metastases 
in 99mTc-PSMA-SPECT/CT led to an up-staging in 19% of patients, 
compared to MRI or contrast-enhanced CT. 99mTc-PSMA-SPECT/
CT led to a down-staging in 7% of patients. PSMA-positive lesions 
were also detected in patients with the lowest PSA of 0.17ng/ml 
and the longest PSA-doubling time of 8 months. Detection rates 
were 27%, 42%, 83%, 85% and 88% for patients with PSA ranges of 
<0.5ng/ml, 0.5-1.0ng/ml; 1.0-2.0ng/ml; 2.0-5.0ng/ml; and ≥5.0ng/
ml, respectively. When evaluating patients with a PSA velocity of 
>0.6 ng/ml/year and a PSA value ≤0.5 ng/ml, the detection rate 
increased to 50% of patients No patients with a PSA velocity <0,6 
ng/ml/year had a positive 99mTc-PSMA-SPECT/CT. The detection 
rate in patients with PSA <0,2 ng/ml was 18% (2/13). Limitations 
of PSA-doubling time did not lead to higher detection rates. The 
comparison of 99mTc-PSMA-SPECT/CT and 99mTc-MDP-SPECT/
CT revealed concordant findings in 92% (33/36 patients). In one 
patient, a lesion in bone scan was found to be false positive after 
local radiotherapy. In two patients, the number of bone lesions 
or uptake was lower in 99mTc-PSMA-SPECT/CT. Conclusion: 99mTc-
PSMA-SPECT/CT is a useful alternative to PSMA-PET/CT in primary 
staging, BCR and to evaluate the effect of 177Lu-PSMA therapy. In 
primary staging, 99mTc-PSMA-SPECT/CT is recommended especially 
in high-risk prostate cancer. In BCR, 2/13 patients with PSA-level 
<0.2 ng/ml had a positive 99mTc-PSMA-SPECT/CT, in contrast to 0/15 
patients with PSA velocity <0.6 ng/ml/year. When evaluating 99mTc-
PSMA-SPECT/CT in patients with PSA-velocity >0.6 ng/ml/year, the 
detection rate in PSA <0.5 ng/ml increased from 27% up to 50%, 
missing only single patients.

OP-644
Phase I evaluation of [99mTc]Tc-maSSS-PEG2-RM26 for 
imaging of GRPR expression
A. Orlova1, A. Rybina2, N. Lushnikova2, A. Doroshenko2, E. Usynin2, 
J. Sörensen1, A. Abouzayed1, S. S. Rinne1, V. Tolmachev1, V. Chernov2;  
1Uppsala University, Uppsala, SWEDEN, 
2TNIMC, Tomsk, RUSSIAN FEDERATION.

Aim/Introduction: Bombesin-based radiolabelled agents targeting 
gastrin-releasing peptide receptors (GRPR) are potentially suitable 
for imaging prostate and breast cancers. We have developed an 
GRPR antagonist-based tracer, [99mTc]Tc-maSSS-PEG2-RM26 for GRPR 
imaging using SPECT (1). The aim of this Phase I clinical study was to 
evaluate safety, tolerability, biodistribution and dosimetry of [99mTc]
Tc-maSSS-PEG2-RM26. Materials and Methods: The study has been 
approved by the local Board of Medical Ethics and Scientific Council 
and all subjects signed a written informed consent. Twelve male 
patients with primary prostate cancer and nineteen female patients 
with luminal primary breast cancer were enrolled in the study. 
[99mTc]Tc-maSSS-PEG2-RM26 was prepared using a single-vial kit 
and injected with a peptide mass of 40 µg (710±110 MBq). Patients 
were observed up to 7 days after administration to detect possible 
side effects. A whole body planar scintigraphy and SPECT imaging 
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were performed 2, 4, 6, and 24 h after injection and dosimetry was 
calculated. Results: All injections of [99mTc]Tc-maSSS-PEG2-RM26 
were well tolerated, no adverse events were registered. Prominent 
activity (>3% IA/ organ) was observed in liver and kidneys. The extent 
of hepatobiliary excretion had a noticeable interpatient variation. 
Up to 40% IA was excreted via bile. The highest activity was initially 
found in gall bladder and small intestines. High concentrations 
of activity was observed in upper large intestine starting 4 h after 
injection. An average effective dose was 0.0044 ± 0.0006 mSv/MBq 
for male and 0.0084 ± 0.0029 mSv/MBq for female patients. With 
the given activity, the radionuclide-associated dose burden per 
patient is 3-6 mSv/study. Tumor uptake of [99mTc]Tc-maSSS-PEG2-
RM26 in was identified in 7/12 prostate cancer patients. Uptake in 
bone metastases was detected in two patients, one of them had 
no uptake in primary tumor. Tumor uptake of [99mTc]Tc-maSSS-
PEG2-RM26 in was identified in 15/19 breast cancer patients. 
In 5 patients, a high uptake of the agent into the axillary lymph 
nodes was detected. All tumours and metastasis with high [99mTc]
Tc-maSSS-PEG2-RM26 uptake had good visualization already 2 h 
after injection. Conclusion: The intermediate results of the Phase I 
study show that injections of [99mTc]Tc-maSSS-PEG2-RM26 are well-
tolerated, safe and associated with low absorbed doses. Imaging 
using [99mTc]Tc-maSSS-PEG2-RM26 enables visualization of prostate 
and breast cancer. Hepatobiliary excretion of [99mTc]Tc-maSSS-PEG2-
RM26 might be an advantage in visualization of primary prostate 
cancer and its local metastases. However, it is undesirable for breast 
cancer, when hepatic metastases might be expected. References: 
1. Abouzayed et al. Pharmaceutics, 2021:13(2):182.

OP-645
PSMA-density predicts pathological and oncological 
outcomes in patients submitted to 18F-PSMA-1007 PET/CT 
for the primary staging of unfavorable intermediate and 
high-risk prostate cancer
M. Donegani1, F. Ambrosini2, G. Mantica2, N. Piol3, A. Miceli1, F. 
D’Amico1, M. Riondato1, T. Di Raimondo1, F. Lanfranchi1, S. Raffa1, S. 
Chiola1, B. Spina3, N. Suardi4, S. Morbelli1, M. Borghesi2, P. Nozza3, R. 
Fiocca3, G. Sambuceti1, C. Terrone2, M. Bauckneht1;  
1Department of Health Sciences (DISSAL), University of 
Genoa, Genoa, ITALY, 2Department of Urology, Policlinico 
San Martino Hospital, University of Genoa, Genoa, ITALY, 
3Department of Pathology, Policlinico San Martino 
Hospital, University of Genoa, Genoa, ITALY, 4Department 
of Urology, Spedali Civili of Brescia, Brescia, ITALY.

Aim/Introduction: The use of risk stratification groups based on 
clinical, multi-parametric magnetic resonance imaging (mpMRI), 
and histopathological parameters is recommended in the decision-
making of prostate cancer (PCa). However, there is an ongoing 
need to integrate validated prognosticators with novel factors to 
improve the strength of the models. Prostate-Specific Antigen 
(PSA)-density (the ratio between serum PSA level and the prostate 
gland’s volume) is routinely used in clinical practice, but its impact is 
currently under debate. Since PSMA-PET/CT is increasingly used for 
the primary staging of unfavorable intermediate and high-risk PCa, 
we explored the ability of a novel PSMA-derived metric (termed 
“PSMA-density”) to predict pathological and oncological outcomes. 
Materials and Methods: Thirty-five intermediate and high-risk PCa 
patients were prospectively staged with 18F-PSMA-1007 PET/CT 
before radical prostatectomy (RP), and subsequently followed-up 
with regular PSA evaluations every three months. Clinical, mpMRI 
and histopathological predictors of disease aggressivity were 

collected. PSMA-density was calculated as the ratio between total 
lesion PSMA (TL-PSMA) and the prostate volume (measured on low-
dose CT images). Study endpoints were histopathological features 
and biochemical-recurrence free survival (BFS), defined as the time 
between RP and the diagnosis of biochemical recurrence (PSA≥0.2 
ng/mL). Results: At post-operative histopathology, 2/35 patient 
had Gleason score (GS) ≥ 8. pT3a and pT3b disease were present 
in 7/35 (20%) and 9/35 (25.7%) patients, respectively. No pT4 
cases were recorded. 20/35 (57.1%) patients had positive surgical 
margins. Differently from SUVmax, TV-PSMA and TL-PSMA, PSMA-
density was highly correlated with PSA-density (p<0.01) and the 
tumour percentage involvement at histopathology (p<0.001). At 
the logistic regression, PSMA-density was associated with capsular 
invasion (p<0.05). Trends for the association with seminal vesicle 
involvement (p=0.1) and surgical margins positivity (p=0.07) were 
also observed. The median follow-up was 12 months, and the 
1-year BFS rate was 77.2%. At univariate analysis, PSMA-density 
successfully predicted the BFS (p<0.05, HR: 4.91, 95%CI:1.01-
23.7). Multivariate analysis including the most acknowledged 
predictors of disease aggressivity, revealed that clinical stage at 
mpMRI, seminal vesicle involvement at PSMA PET/CT, and PSMA-
density (p<0.05, HR:9.11, 95%CI:1.08-76.1) resulted in independent 
predictors of BFS. Conclusion: In this proof-of-concept study, a 
novel PSMA PET/CT-derived metric predicted histopathological 
features of disease aggressiveness and a biochemical-based 
clinically meaningful oncological endpoint. Whether confirmed by 
larger studies, PSMA-density may potentially serve for ancillary pre-
treatment risk stratification 

OP-646
Effects of furosemide and tracer selection on urinary 
activity and peri-bladder artefacts in PSMA PET/CT: a 
single-centre retrospective study
M. Donswijk1, M. Wondergem1, L. de Wit - van der Veen1, N. Bruin1, 
P. van Leeuwen1, H. van der Poel1,2, M. Stokkel1, W. Vogel1;  
1Antoni van Leeuwenhoek, Amsterdam, 
NETHERLANDS, 2Amsterdam University Medical 
Center, Amsterdam, NETHERLANDS.

Aim/Introduction: High urinary activity in urinary bladder and 
ureters may hamper interpretation of prostate cancer and regional 
nodal metastases in prostate-specific membrane antigen (PSMA) 
PET/CT. The goal of this study was to assess effects of furosemide 
and choice of tracer on urinary activity in the bladder and ureters, as 
well as on occurrence of peri-bladder artefacts in PET/CT. Materials 
and Methods: Four cohorts with a total of 202 men staged with 
PSMA PET CT for prostate cancer received either 68Ga-PSMA-11 as 
tracer, with (cohort G+) or without 10mg intravenous furosemide 
(G-) concurrent with tracer, or 18F-DCFPyL with (F+) or without 
furosemide (F+). SUVmax of bladder and ureters, and visual presence 
of peri-bladder artefacts were compared between cohorts, as 
well as the separate influence of furosemide and choice of tracer. 
Results: Median (IQR) SUVmax bladder was 43,5 (49,7); 14,8 (13,9); 
61,7 (83,1) and 22,8 (20,5) in cohorts G-, G+, F- and F+ respectively, 
resulting in significant overall (Kruskall-Wallis test, p< 0.001) and 
between cohort differences (Dunn’s test, p adjusted <0.001 to 
0.003) except between G- and F+. Median (IQR) SUVmax ureter was 
6,4 (7,6); 4,5 (2,5); 8,1 (12,9) and 6,0 (5,1) in cohorts G-, G+, F- and F+ 
respectively, resulting in significant overall (p < 0.001) and between 
cohort differences for G+ : F- and F- : F+ (p < 0.001, respectively 
0.019. Significant effects of furosemide and choice of tracer on 
SUVmax bladder (linear regression analysis, p < 0.001 resp. p = 
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0.001) and of furosemide on SUVmax ureter (p <0.001) were found, 
whereas no significant effect of biodistribution time was found. Peri-
bladder artefacts were significantly more frequent in the F- cohort, 
respectively less frequent in the G+ cohort (Fisher’s exact with 
pairwise z-tests: p = 0.001 resp. p < 0.001) and had a direct positive 
correlation with SUVmax bladder (logistic regression analysis, p = 
0.033). Conclusion: Increased urinary activity and higher incidence 
of peri-bladder artefacts were found in 18F-DCFPyL compared to 
68Ga-PSMA-11 PET/CT. Urinary activity can be effectively reduced 
through forced diuresis using 10mg intravenous furosemide, which 
is especially advantageous in 18F-DCFPyL PET/CT. 
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OP-647
Assessment of Incidental Cardiac Uptake in Bone 
Scintigraphy across Spain. ECCINGO Study
L. Mohamed Salem1, F. De Haro del Moral2, S. Aguadé Bruix3, M. 
Tabuenca Mateo4, M. Tamayo Alonso5, D. Primiano6, P. Tarilonte6;  
1Universitary Clinical Hospital Virgen de la Arrixaca, 
El Palmar, Murcia, SPAIN, 2Hospital Puerta de Hierro, 
Majadahonda, Madrid, SPAIN, 3Universitary Hospital 
Vall d’Hebron, Barcelona, SPAIN, 4Universitary Hospital 
12 de Octubre, Madrid, SPAIN, 5Universitary Hospital of 
Salamanca, Salamanca, SPAIN, 6Pfizer SLU, Madrid, SPAIN.

Aim/Introduction: Myocardial uptake on bone scintigraphy with 
diphosphonates has become a useful tool for the early detection 
of transthyretin cardiac amyloidosis (ATTR-CM), the prevalence 
of which remains unknown. The aim of this study was to assess 
the prevalence of myocardial uptake in bone scintigraphy in a 
representative sample of patients without previous clinical suspicion 
of cardiac amyloidosis (CA). Materials and Methods: Observational, 
retrospective, multicenter study in 21 hospitals nationwide. All 
scans performed for non-cardiac reasons during the months of 
September, October and November 2019 were reviewed. Scans 
with positive cardiac uptake (Perugini scores 1-3) were evaluated 
by a central laboratory. The medical histories of the scintigraphies 
with positive uptake were reviewed. Results: 9864 scans were 
reviewed. Cardiac uptake was observed in 71 patients (0.72%) over 
18 y.o., 85.90% of whom were male. In these positive patients the 
radiotracers used in the scintigraphy were, in 19 cases (26.80%) 
3,3-diphosphono-1,2-propanodicarboxylic acid (99mTc-DPD), in 
24 cases (33.80%) hydroxyethylene diphosphonate (99m Tc-HDP) 
and in 28 cases (39.40%) hydroxymethylene diphosphonate (99m 
Tc-HMDP). The mean activity administered was 752.8 ± 45.8 MBq 
and the mean acquisition time of images was performed 2.6 ± 0.5 h 
after the administration of the radiotracer. According to the central 
laboratory assessment the distribution in the Perugini grading scale 
was, grade 1 (23.90%), grade 2 (29.60%) and grade 3 (46.50%). Heart/
Contralateral ratio (H/CL) was available for 24 patients with a mean 
value of 2.1 ± 1.1 (95% CI 1.7 - 2.6). A third of the patients (33.80%) 

also presented extracardiac uptake, being the most common: 
bone metastasis (7.04%) abdominal wall (5.60%) and lower limbs 
muscular mass (4.20%). Prostate cancer was the main diagnosis 
in most (70.40%) of the scintigraphy requests. The requests came 
mainly from urology (49.30%) and oncology (31.00%). Prevalence of 
cardiac uptake increased with age: ≤ 80 y.o. (0.22%), > 80 y.o. (3.77%). 
Ten patients with uptake were subsequently diagnosed with 
ATTR amyloidosis with a mean delay of 10.8 months (95% CI: 6.0-
16.8). Conclusion: This national study found an incidental cardiac 
uptake rate of 0.72% (95% CI 0.55% - 0.89%) in bone scintigraphies 
performed for non-cardiac reasons. Prevalence increased with age 
confirming the connection among age and cardiac uptake due 
to amyloid deposits. The follow-up and referral of patients with 
incidental cardiac uptake can facilitate the early diagnosis of CA 
with the consequent impact on the management and prognosis 
of patients. 

OP-648
Predictors of super response to cardiac resynchronization 
therapy in patients with nonischemic heart failure
T. Atabekov, A. Mishkina, R. Batalov, S. Sazonova, S. Krivolapov, V. 
Saushkin, K. Zavadovsky, S. Popov;  
Cardiology Research Institute, Tomsk National 
Research Medical Centre, Russian Academy of 
Sciences, Tomsk, RUSSIAN FEDERATION.

Aim/Introduction: In some patients with nonischemic dilated 
cardiomyopathy (NIDCM), left bundle branch block (LBBB) and 
heart failure (HF), cardiac resynchronization therapy (CRT) has been 
shown to reverse almost completely impaired left ventricular (LV) 
contractility function. These patients thus eligible to be qualified 
as super-responders [1]. It is known that there is an association 
between a myocardium contractility dysfunction and LV mechanical 
dyssynchrony [2]. Aim of the study is to identify prognostic value 
of myocardial perfusion gated SPECT (gSPECT) parameters as 
predictors of super response to CRT in patients with nonischemic 
HF. Materials and Methods: 33 patients (male - 20, age 53.1 ± 11.6 
years) with NIDCM, permanent LBBB with QRS duration ≥ 150 ms, 
New York Heart Association (NYHA) class II-III were included to 
the study. In all cases CRT devices with the defibrillation function 
(CRT-D) were implanted. Before CRT-D implantation gSPECT cardiac 
99mTc-methoxy-isobutyl-isonitrile (99mTc-MIBI) scintigraphy was 
performed. Patients were considered as super-responder if they 
fulfilled after 6 month the following criteria: NYHA class I/II and 
improvement of LV ejection fraction (LVEF) > 15% or NYHA class I/
II and reduction in LV end-systolic volume (LVESV) > 30%. Results: 
The 1st group consisted of 20 (60.6%) patients with super response 
to CRT (SR), the 2nd group - 13 (39.4%) patients without (non-SR). 
Both groups were comparable in terms of pre CRT-D implantation 
clinical and instrumental parameters, with the exception of gSPECT 
cardiac 99mTc-MIBI scintigraphy parameters. In SR patients summed 
rest score (SRS) (p=0.03), phase standard deviation (PSD) (p=0.01) 
and histogram bandwidth (HBW) (p=0.008) were significantly 
lower than in non-SR subjects. The multivariate logistic regression 
with the inclusion factors such as gender, 6 minute walking test, 
QRS duration, LVESV, LVEF, LV end-diastolic diameter, SRS, PSD, 
HBW and LV lead position, showed that only PSD (OR 0.9151; 
95% CI 0.8439-0.9924; p=0.009) was the independent predictor 
to CRT super response. According to ROC analysis PSD increase 
above ≤56.97 degree was a predictor to CRT super response 
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(AUC=0.769; Sen=70.00; Spe=84.62; p=0.003). Conclusion: In 
patients with NIDCM left ventricle dyssynchrony assessment by 
gSPECT may be useful in identifying super-responders to CRT. The 
PSD was independently associated to super response. References: 
1.Predictors of super-response to cardiac resynchronization 
therapy and associated improvement in clinical outcome: the 
MADIT-CRT study. Hsu JC, et al. J Am Coll Cardiol. 2012. 2.Clinical 
and gated SPECT MPI parameters with super-response to cardiac 
resynchronization therapy. Mesquita CT, et al. J Nucl Cardiol. 2020.

OP-649
[99mTc]Tc-DPD Scintigraphy Associating Semi-Quantitative 
Methods for the Diagnosis of Cardiac Amyloidosis: 
Experience in an Endemic Area
J. Amaya1, N. Orta1,2, S. Rubi1,2, T. Ripoll3,2, F. Cepa1, E. Fortuny1,2, 
J. Pons1,2, T. Bosch1,2, C. Medina1, A. Cherino1, S. Chamizo1, M. 
Valiente1, B. Luna1, L. Nieto1, C. Sampol1,2, C. Peña1,2;  
1Hospital Universitario Son Espases, Palma de Mallorca, 
SPAIN, 2Instituto de Investigación Sanitaria Illes 
Balears (IdISBa)., Palma de Mallorca, SPAIN, 3Hospital 
Universitario Son Llatzer, Palma de Mallorca, SPAIN.

Aim/Introduction: Balearic Islands are the fifth endemic focus 
worldwide for hereditary transthyretin amyloidosis(ATTRv), being 
Val50Met the most predominant mutation. Our aim is to assess 
the usefulness of semi-quantitative methods in the diagnosis of 
cardiac amyloidosis(CA) in[99mTc]Tc-DPD scintigraphy, establishing 
a cut-off value and compare it to the Perugini-visual-scale(PVS). 
Materials and Methods: Retrospective study including patients 
who underwent [99mTc]Tc-DPD scintigraphy for suspected CA in our 
center. Thoracic planar images were acquired 3h p.i. performing 
anterior, left-anterior-oblique, left-lateral projections and SPECT-
CT in some cases. Myocardial uptake was graded from 0-3 using 
PVS, considering 2-3 positive-scans. Heart-to-contralateral(H/
CL) ratio was calculated using the mean counts within ROI 
placed over the heart and mirrored over the contralateral chest. 
H/CL corrected(H/CLc) ratio also was performed subtracting 
the background activity. Relationship between PVS and semi-
quantitative-ratios was analyzed. Data obtained were compared 
with each CA subtype(ATTRv-ATTRwt-AL) by means of the available 
clinical data, other imaging-techniques(Echocardiography/cardiac-
MRI), analytical(NT-proBNP/Immunofixation), genetic(Val50Met-
mutation) and histopathological findings. Results: 374 planar 
studies and 13 SPECT-CT were performed from April/2014-
December/2021 in 349 patients(mean age:71yo[22-95];61%male). 
Using PVS, 292/374(78%) patients had a negative-scan and 
82/374(22%) had a positive scan. 11/13(85%) SPECT-CT performed 
in positive-scans, showed a higher myocardial uptake in 
interventricular septum(9/11) and lateral wall of left ventricle(2/11). 
47/374(13%) showed extracardiac uptake: only-abdominal(20), 
only-pulmonary(9), only-liver(4), abdominal+pulmonary(13) and 
pulmonary+liver(1). 42/47(89%) showed grade 3. Hepatic uptake 
was attributable to non-ATTR causes in 4 scans. Final diagnosis 
in the 81 patients with positive scans(1patient with 2 scans) was: 
ATTRv(43), ATTRwt(36) and AL(2). The mean values of the H/
CL and H/CLc ratios related to PVS grading were respectively: 
1.0±0.10SD and 1.0±0.11SD for grade 0(n=284); 1.2±0.19SD and 
1.3±0.17SD for grade 1(n=8); 1.8±0.21SD and 2.2±0.30SD for grade 
2(n=14); 3.2±0.95SD and 4.2±0.94SD for grade 3. H/CL and H/
CLc values showed a significative ascending trend along with the 
PVS grading(p=0.001). ROC analysis were performed between the 

semi-quantitative-ratios and a binary visual scale, cutoff-values of 
1.45(AUC=0.99) and 1.5(AUC=1.0) were established for HCL and 
HCLc, respectively; yielding sensitivity and specificity values of 
100% and 99.7% for both ratios. Values of H/CL and H/CLc were 
not statistically different among the different subtypes of amyloid 
deposition (ATTRv, ATTRwt and AL). Conclusion: In our experience, 
H/CL and H/CLc ratios showed a significant concordance with 
the visual assessment through PVS in the diagnosis of CA. Semi-
quantitative-methods are not able to discriminate between the 
different subtypes of CA. Extracardiac abdominal and pulmonary 
uptake seems to be exclusively associated with advanced stages 
of disease. 

OP-650
Regression of Cardiac Bone-Tracer Uptake in Patients 
with Hereditary Transthyretin Amyloidosis after One Year 
Treatment with Patisiran. An early Marker of Treatment 
Response?
H. Tingen1, A. Tubben1, J. Bijzet1, P. van der Meer1, M. P. van den 
Berg1, E. J. Houwerzijl1, P. A. van der Zwaag1, B. P. C. Hazenberg1, R. 
H. J. Slart1,2, H. L. A. Nienhuis1;  
1University Medical Center Groningen, Groningen, NETHERLANDS, 
2University of Twente, Enschede, NETHERLANDS.

Aim/Introduction: Hereditary transthyretin amyloidosis (ATTRv) is 
a progressive disease characterized by extracellular deposition of 
amyloid fibrils. Currently, several treatment options are available, 
one of the newest being gene silencing therapy with patisiran. There 
is a need for early markers of disease progression and treatment 
effect. This study evaluated the potential utility of 99mTc-labeled 
hydroxydiphosphonate (HDP) bone scintigraphy in monitoring 
treatment effect of patisiran and compared bone scintigraphy to 
conventional follow-up parameters. Materials and Methods: In this 
retrospective cohort study, 23 ATTRv patients treated with patisiran 
and 15 ATTRv patients treated with a TTR-stabilizer were included. 
Data were collected from patient files and bone scintigraphies 
were evaluated using Perugini scoring and heart-to-contralateral 
ratio (H/CL). Cardiac tracer uptake on bone scintigraphy, and 
conventional parameters (left ventricular and inter septal wall 
thickness (LVPWt and IVSt) on echocardiography, amount of TTR in 
subcutaneous abdominal fat tissue aspirate (SAFTA) and serum NT-
proBNP levels) were compared before and during treatment and 
changes in parameters were compared between the treatment 
groups. Results: Median treatment duration was 12 (interquartile 
range (IQR): 12 to 13) months in the patisiran group and 25 (IQR: 
23 to 26) months in the TTR-stabilizer group. During patisiran 
treatment, median H/CL decreased 0.44 (p<.001) and Perugini score 
decreased one point in 6 patients (26% of patients; p=.014). Cardiac 
tracer uptake did not change significantly during TTR-stabilizer 
treatment. All conventional parameters did not change over time 
during patisiran treatment, but did increase significantly during 
TTR-stabilizer treatment. Between the groups, the median change 
in H/CL and in LVPWt was significantly lower in the patisiran group. 
Median change in H/CL was -0.29 (IQR: -0.66 to -0.04) in the patisiran 
group and +0.00 (IQR: -0.08 to +0.23) in the TTR-stabilizer group 
(p<.001). Median change in LVPWt was +0 mm (IQR: -2 to +1.5 mm) 
in the patisiran group and +1 mm (IQR: +0.5 to +3 mm) in the TTR-
stabilizer group (p=.043). Conclusion: Our findings demonstrate 
that bone scintigraphy is the first modality to show therapy effect 
of patisiran in ATTRv patients after one year of treatment. Cardiac 
tracer uptake did not change in patients treated with a TTR-
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stabilizer. Conventional follow-up markers indicated progression 
of disease in patients treated with a TTR-stabilizer, whereas these 
markers did not change in patients treated with patisiran. Bone 
scintigraphy might be able to detect early treatment effect in ATTRv 
patients treated with patisiran. 

OP-651
Quantitative assessment of myocardial perfusion by 
dynamic SPECT in patients with acute coronary syndrome
A. Mochula, O. Mochula, A. Maltseva, A. Sulejmanova, K. 
Zavadovsky;  
Cardiology Research Institute, TNIMC, 
Tomsk, RUSSIAN FEDERATION.

Aim/Introduction: Myocardial perfusion imaging is a most 
common and accurate method of assessing myocardial ischemia. 
However, this method is limited for using in patients with acute 
coronary syndrome due to not enough addicting information. On 
other side, dynamic SPECT with MBF and MFR assessment can be 
more accuracy and has additional diagnostic informative in ACS 
patient. Materials and Methods: Fifty nine consecutive patient 
with ACS. All patients underwent a complete clinical examination 
and an additionally there was provided dynamic SPECT with MBF 
and MFR assessment. The period of provided dynamic SPECT was 
7(7;9) days from the date of admission of the patient to the hospital. 
Net Retention model and 1-compartment model with attenuation 
correction and motion correction were used to each case. 
Myocardial blood flow (MBF), Myocardial flow reserve (MFR) and 
different flow (DF) indices were evaluated. Results: All patient were 
divided in two groups: 1) patients with ST-elevation myocardial 
infarction (STEMI) (n=34) and 2) patients with non ST-elevation 
MI (nSTEMI) (n=25). Patients with STEMI in compared to nSTEMI 
group was characterized significantly higher values of creatine 
phosphokinase (CPK) and CPK-MB upon admission - 350.5(262;843)
U/l vs 201(175;293) U/l and 45(25;100)ng/ml vs 27.1(22;33)ng/
ml, also in 24 hours - 900(571;1806)U/l vs 200(131;245)U/l and 
101.4(42;213)ng/ml vs 18.7(12;41)ng/ml, respectively. We found out 
significantly (p<0.05) higher measures of standard MPI in patients 
with STEMI, in particularly SSS - 6(3;9) vs 0(0;3) and SRS - 6(1;7) vs 
1(0;1), respectively. Noticed, that SDS was not different between 
group - 2(0;3) vs 0(0;3). In STEMI group global stress MBF was lower 
to compare nSTEMI patients independ on model (Net Retention 
or 1-Compartment) - 0.76(0.62;1.2)ml/min/g vs 1.45(0.85;1.69)
ml/min/g and 1.02(0.85;1.45)ml/min/g vs 1.67(1.42;2.18)ml/
min/g. Also, we found out decreasing MFR and DF in STEMI 
patients - 1.69(1.09;2.22) vs 2.11(1.78;2.63) and 0.23(0.09;0.48)ml/
min/g vs 0.76(0.48;0.89)ml/min/g - for Net Retention model and 
1.32(1.09;2.03) vs 2.54(1.94;3.31) and 0.195(0.07;0.7)ml/min/g vs 
0.86(0.63;1.5)ml/min/g - for 1-compartment model, respectively. 
Also, we found out significant negative (p<0.05) correlation CPK 
and CPK-MB in 24 hours with stress MBF: r=-0.42; r=-0.54 - for Net 
Retention model; r=-0.42; r=-0.59 - for 1-compartment model. 
Conclusion: The analysis of quantitative MPI SPECT parameters 
showed that such approach allows identifying myocardial flow 
disturbances. These results showed that this method can be used 
to assess the severity of the disease, risk stratification and possibly 
prognosis in this group of patients. The study was supported by a 
grant of the Russian Science Foundation (project N21-75-00051, 
https://rscf.ru/project/21-75-00051/). 

OP-652
Heart-to-femoral diaphysis ratio: an alternative method to 
differentiate cardiac transthyretin amyloidosis from light 
chain amyloidosis
A. Roteta Unceta Barrenechea1,2, M. Parra Rina1, Y. Saker 
Diffalah1, L. Tardin Cardoso1, D. Nogueira Souto1, P. Razola Alba1, 
M. Delgado Castro1, T. Escalera Temprado1, M. Aibar Arregui3,2, J. 
Melero Polo3,2, P. Revilla Marti3,2, A. Gracia Gutierrez4,2, E. Bueno 
Juana3,2, I. Moreno Gazquez3,2, S. Menao Guillen3,2, R. Perez 
Palacios5,2, L. Abengochea Quílez2, S. Atienza Ayala3,2, C. Lahuerta 
Pueyo3,2, A. Andres Gracia1,2;  
1UCMHMNA - Clinic Hospital “Lozano Blesa”, Zaragoza, 
SPAIN, 2Instituto de Investigacion Sanitaria de Aragon, 
Zaragoza, SPAIN, 3Clinic Hospital “Lozano Blesa”, Zaragoza, 
SPAIN, 4Hospital de la Defensa de Zaragoza, Zaragoza, 
SPAIN, 5Universidad de Zaragoza, Zaragoza, SPAIN.

Aim/Introduction: Several studies have shown that bone 
tracers have a sensitivity and specificity to differentiate cardiac 
transthyretin amyloidosis (CA-TTR) from light chain amyloidosis 
and from controls. For this reason, nowadays, diphosphonate 
scintigraphy and immunofixation of light chains are part of the 
non-invasive diagnostic algorithms for cardiac amyloidosis. Bone 
scintigraphy is evaluated using the Perugini score and/or the heart-
to-contralateral hemithorax ratio, which takes the bones of the 
costal wall as a reference. However, its application can be difficult 
in elderly patients (target population of cardiac amyloidosis) due to 
the presence of the calcifications of the costochondral junction, rib 
fractures and osteoblastic metastases. The objective of this study is 
to design a novel quantification system (heart-to-femoral diaphysis 
ratio) for the evaluation of amyloid deposits based on planar bone 
scintigraphy. To calculate the sensitivity, specificity, positive and 
negative predictive value of the quantification methods and to 
validate the best quantification system for the diagnosis of CA-TTR. 
Materials and Methods: A computer system that processes the 
images semi-automatically was developed, in order to calculate 
both ratios in a reproducible way. Two people have participated in 
the processing of the images: a resident of Nuclear Medicine, trained 
for the correct interpretation of bone scans, who had processed the 
images twice , and an engineer without medical knowledge. The 
ratios have been compared with the Perugini visual system, which is 
currently the reference diagnostic test, and the diagnostic capacity 
has been calculated as the concordance index to determine the best 
diagnostic method for transthyretin cardiac amyloidosis. Results: 
203 scintigraphies were included: 113 score Perugini 0, 5 score 1, 
16 score 2 and 69 score 3. The cut-points based on the index-of-
Youden that indicate greater diagnostic discrimination are 1.257 
for the heart-to-contralateral hemithorax and 2.274 for the heart-
to-femoral diaphysis. Likewise, it represents the values   that analyse 
the internal validity (sensitivity and specificity) and external validity 
(predictive values). We observe that the highest sensitivity value 
and negative predictive value corresponds to the heart-to-femoral 
diaphysis ratio, while the highest value of specificity and positive 
predictive value is found in the heart-to-contralateral hemithorax 
ratio. Of the 603 processed data, the heart-to-femoral diaphysis 
ratio obtains 1 classification error, while the heart-to-contralateral 
hemithorax gets 3. Conclusion: Heart-to-femoral diaphysis ratio is 
useful for diagnosing cardiac amyloidosis. In our sample, the heart-
to-femoral diaphysis ratio achieves values of sensitivity, specificity, 
and predictive similar to the heart-to-contralateral hemithorax 
system with fewer classification errors. 
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OP-653
Noninvasive Screening Of Transthyretin Cardiac 
Amyloidosis In Patients With Spinal Stenosis
A. Padilla Bermejo1, M. Negreira Caamaño2, A. M. García Vicente1, 
M. A. Ramírez Huaranga3, D. Castro Corredor4, Á. Plasencia Ezaine3, 
P. Otero Fernández5, J. Piqueras Flores2, Á. Soriano Castrejón1;  
1Nuclear Medicine Department, University General Hospital 
of Ciudad Real, Ciudad Real, SPAIN, 2Cardiology Department, 
University General Hospital of Ciudad Real, Ciudad Real, SPAIN, 
3Pain Unit, University General Hospital of Ciudad Real, Ciudad Real, 
SPAIN, 4Rheumatology Department, University General Hospital 
of Ciudad Real, Ciudad Real, SPAIN, 5Neurosurgery Department, 
University General Hospital of Ciudad Real, Ciudad Real, SPAIN.

Aim/Introduction: Transthyretin cardiac amyloidosis (TTR-CA) 
is usually associated with extracardiac involvement. Although 
classically associated with spinal stenosis, the prevalence of TTR-
CA among patients with spinal stenosis have been not previously 
assessed. Materials and Methods: We conducted a comprehensive 
assessment of consecutive patients older than 65 with spinal stenosis 
confirmed by magnetic resonance. All patients underwent physical 
examination, electrocardiogram, transthoracic echocardiogram 
and serum/urine analysis to detect signs of suspicion of TTR-CA 
(history of heart failure, carpal tunnel syndrome, polyneuropathy; 
low voltages or pseudoinfarction pattern at electrocardiogram; 
diastolic disfunction, longitudinal strain pattern at echo; raise of 
cardiac biomarkers). All patients with left ventricle hypertrophy and 
≥1 sign of suspicion were further evaluated with SPECT/CT with 
Tc-99-3,3-diphosphono-1,2-propanodicarboxylic acid. We analyzed 
the prevalence of TTR-CA and the clinical features associated with 
TTR-CA suspicion. Results: 78 patients (74 ± 7.1 years old; 42.9% 
males) were included. High prevalence of comorbidities was 
found (75.3% hypertension; 40.1% diabetes; 14.3% ischemic heart 
disease; 7.8% atrial fibrillation). Spinal stenosis was clinically severe 
(29.9% with claudication at <100 metres; 27.3% had severe pain 
by visual score assessment; 15.6% had history of lumbar surgery). 
Forty (51.9%) patients fulfilled the suspicion criteria. Left ventricle 
hypertrophy was present in 67.5% (severe in 6.5%). 14.3% had 
history of heart failure, 18.3% of carpal tunnel syndrome and 14.3% 
of distal polyneuropathy. Two patients (2.6%) had pseudoinfarction 
pattern and 32.5% low voltages at electrocardiogram. In the echo 
assessment, 22.7% had severe diastolic dysfunction and 13.4% 
reduced longitudinal strain. Apical sparing at the strain was 
detected in 4 cases (5.1%). Cardiac biomarkers were abnormally 
high in 6 patients and monoclonal peak was found in 6 cases. 
Patients with suspicion features were older (76.1 ± 7.0 vs. 71.7 ± 8.1 
years; p<0.01) and with greater prevalence of comorbidities such 
hypertension (85.0 vs 64.9%; p<0.01) or ischemic heart disease 
(22.5 vs 5.4%; p=0.04) and thicker flavum ligament at the magnetic 
resonance (6.1 ± 0.9 vs. 5.4 ± 1.8 mm; p<0.01). No cases of TTR-CA 
were found after cardiac SPECT/CT evaluation. Cardiac magnetic 
resonance was performed in patients with monoclonal peak: 2 
cases presented features of amyloidosis, but pathology exam was 
negative. Conclusion: Noninvasive screening of TTR-CA among 
patients with spinal stenosis had a poor diagnostic performance in 
our cohort. 

OP-654
Quantification of right ventricular amyloid with 99mTc-DPD 
in patients with transthyretin amyloidosis: Comparison 
with Cardiac MR and biomarkers
M. Zhao1,2, R. Calabretta2, X. Li2, M. Hacker2;  
1Department of Nuclear Medicine, Xiangya Hospital, Central 
South University, Changsha, CHINA, 2Division of Nuclear 
Medicine, Department of Biomedical Imaging and Image-
guided Therapy, Medical University of Vienna, Vienna, AUSTRIA.

Aim/Introduction: Right ventricular(RV) involvement in 
transthyretin cardiac amyloidosis(ATTR-CA) has been sparsely 
investigated. The aim of this study was to characterize the RV 99mTc-
DPD uptake using quantitative SPECT/CT and assess its relationship 
to cardiac MR finding and biomarkers in ATTR-CA. Materials and 
Methods: We retrospectively reviewed 76 patients(age 79±8 
years; 81% male) with scintigraphy-confirmed ATTR-CA, based on 
Perugini’s uptake(grade 2 and grade 3) between February 2020 and 
November 2021. All patients undergone 99mTc-DPD planar whole-
body imaging with a SPECT/CT scan after excluding monoclonal 
gammopathy. left ventricle(LV), RV free wall, adjacent vertebra, 
ascending aorta peak standardized uptake values(SUVpeak) were 
calculated from SPECT/CT acquisition. Myocardial SUVpeak was also 
normalized to bone activity(nSUVpeak) or blood pool(wSUVpeak), 
respectively. In a subgroup of patients(n=45, age 78±8 years, 80% 
male), SPECT/CT quantification was compared with cardiac MR and 
biomarkers(NT-proBNP and troponin T: TnT). Results: Both of LV and 
RV wSUVpeak increased from grade 2 to grade 3(p=0.004; p=0.002; 
respectively); while SUVpeak or nSUVpeak in LV and RV plateaued 
between grades 2 and 3(all p>0.05). 54% of patients with ATTR-CA 
had some degree of RV uptake from planar images. In addition, 
patients with positive RV uptake had higher Perugini grade, LV and 
RV wSUVpeak than those with negative RV uptake(p=0.026; p=0.034; 
p=0.001; respectively). In the subgroup analysis, RV wSUVpeak 
positively correlated with septum thickness(r=0.42, p=0.007) and 
extracellular volume (r=0.50, p=0.002), whereas did not significantly 
correlate with other cardiac functional parameters(LVEF, RVEF, NT-
proBNP, and TnT). Conclusion: Differentiation of Perugini grade 2 
and 3 overlap can be overcome by using SPECT/CT quantification. 
Enhanced RV 99mTc-DPD uptake reflects more severe wall thickening 
and amyloid burden, but not cardiac dysfunction in ATTR-CA. 

OP-655
The Value of Left Ventricle Regional Dyssynchrony as 
Cardiac Resynchronization Therapy Response Predictors in 
Patients with Heart Failure
A. Mishkina, T. Atabekov, V. Saushkin, S. Sazonova, S. Popov, K. 
Zavadovsky;  
Cardiology Research Institute, Tomsk National 
Research Medical Centre, Russian Academy of 
Sciences, Tomsk, RUSSIAN FEDERATION.

Aim/Introduction: The assessment of left ventricular mechanical 
dyssynchrony (LVMD) is essential in identifying patients who may 
benefit from cardiac resynchronization therapy (CRT) [1]. Gated 
blood pool SPECT (GBPS) may be used to global and regional 
LVMD assessment. The aim of this study was to investigate the 
predictive value of LV regional dyssynchrony in prediction CRT 
response. Materials and Methods: Patients with chronic heart 
failure (HF) eligible for CRT were included in this study. Before 
CRT all patients underwent GBPS with global and regional LVMD 
evaluation - phase standard deviation (PSD) and phase entropy (PE). 
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In addition, rest myocardial perfusion imaging was performed for 
assessing severity and extent of perfusion defects: summed rest 
score (SRS). The regional analysis was based on the assessment 
of anterior (Ant), lateral (Lat), inferior (Inf ) and septal (Sept) walls 
of the LV. Six months after CRT the patients sample was divided 
into responders and non-responders. The response criteria were 
defined as LV end systolic volume decreased by ≥ 15% or LV 
ejection fraction increase by ≥ 5%. Results: A total of 41 HF patients 
referred for CRT (males - 71%; mean age - 57 ± 11 years; 41% - 
ischemic HF). Six months after CRT implantation 27 patients (65%) 
were considered as responders. The correlation between SRS and 
LVMD indexes was suboptimal in lateral (PE r=0.21, p<0.05) and 
inferior (PE r=0.31; PSD r=0.41, p<0.05) walls. Differences between 
responders and non-responders were found: PSD Sept 34 (IQR 
23-47)deg vs 38 (33-59)deg; PSD Ant 28 (14-38)deg vs 13.5 (9-24)
deg; PE Ant 50 (39-65)% vs 38 (33-59)%; SRS Sept 1 (0-4) vs 3.5 (1-
5.5), p<0.05, respectively. Univariate logistic regression analysis 
showed that PE Ant and PSD Ant were independent predictors of 
CRT response: OR=1.035, 95%CI 1.003-1.069 and OR=1.07, 95%CI 
1.021-1.122 (p<0.01), respectively. According to multivariate logistic 
regression analysis PSD Ant and PE Ant were predictors of response 
to CRT with sensitivity and specificity of 74% and 78% (p<0.0001). 
Conclusion: The regional LVMD indexes, assessed by GBPS, can be 
useful for predicting benefit from CRT. LV PSD and PE of the anterior 
wall might be considered as CRT response criteria. Thus, GBPS may 
be used as a tool to optimize patient selection to CRT. References: 
1.Zavadovskij KV, Saushkin VV, Varlamova YV, Mishkina AI, Shipulin 
VV, Lebedev DI, et al. Mechanical Dyssynchrony for Prediction of 
the Cardiac Resynchronization Therapy Response in Patients with 
Dilated Cardiomyopathy. Kardiologiia. 2021;61(7):14-21
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OP-663
Summary by Chairpersons

1501

Tuesday, October 18, 2022, 15:00 - 16:30

Auditorium

CME 11 - Neuroimaging Committee: Molecular 
Imaging and Fluid Biomarkers in Alzheimer’s 
Disease - A Nice Couple

OP-664
Fluid markers in AD - Is it a Revolution?
M. Otto; 
Universitätsklinikum Martin Luther Universität Halle-Wittenberg 
Klinik und Poliklinik für Neurologie, Halle, GERMANY.

OP-665
PET and Fluid Markers Compared
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Lund University, Lund, SWEDEN.
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OP-679
Metabolic fingerprinting: Towards multiorgan PET-driven 
systemic analysis for early-stratification of lung cancer 
patients with and without cachexia
L. Shiyam Sundar1, E. M. Abenavoli2, T. Beyer1, D. Ferrara1, S. 
Gruenert1, M. Hacker1, S. Hesse3, L. Hofmann3, S. H. Holm4, P. 
Sandoe4, R. Sciagra2, H. Wirtz3, J. Yu1, A. Frille3, O. Sabri3;  
1Medical university of Vienna, Vienna, AUSTRIA, 2AOU Careggi, 
Florence, ITALY, 3University Hospital Leipzig, Leipzig, GERMANY, 
4University of Copenhagen, Copenhagen, DENMARK.

Aim/Introduction: Cancer-associated Cachexia (CAC) considerably 
reduces the quality of life, response to therapy and survival of 
lung cancer patients (LCP). Early diagnosis of CAC would identify 
those LCPs in need of intensified clinical support. Therefore, we 
aim to perform PET-driven multiorgan analysis for extracting 
unique ‘metabolic fingerprints’ that might pave the way for early 
stratification of LCP at risk of developing CAC. Materials and 
Methods: As a part of an ongoing study, we investigated 18F-FDG 
whole-body PET/CT retrospective imaging data acquired from an 
LCP cohort (N=157). The LCPs were stratified into cachectic (N=80, 
25F/55M, 66 ± 12 Y, 66 ± 13 kg ) and non-cachectic (N=77, 23F/54M, 
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64 ± 10 Y, 75 ± 19 kg ) groups based on the Weight Loss Grading 
System (WLGS). Grade-0 WLGS (WLGS-0) indicates weight-stable 
non-cachectic patients, whereas grade- 3 and 4 WLGS (WLGS-
3-4) fulfil the criteria of CAC. We utilised an AI-driven multiorgan 
segmentation tool to automatically delineate multiple organs 
(Adrenal-glands, Heart, Kidneys, Liver, Lung, Pancreas, Psoas, 
Skeletal-muscle, Spleen, Thyroid, Subcutaneous [SAT], and Visceral 
adipose fat [VAT]). We used a diffeomorphic registration algorithm 
to register the CT image to the corresponding PET images non-
linearly. The obtained deformation fields were utilised to resample 
the CT multiorgan segmentation to the PET image, to obtain 
the SUVs. The individual SUV profile was tabulated together with 
clinical characteristics, and correlation coefficients (Pearson and 
Spearman, r) were calculated (only significant correlations were 
retained, P<0.05). To highlight the disparity between both groups, 
we investigated the individual organ’s degree of centrality (DoC) in 
their multiorgan network. DoC indicates the number of inter-organ 
connections (i.e. correlation). Results: The SAT connectivity profile 
was remarkably different in both cohorts. In the WLGS-0 cohort, SAT 
exhibited a DoC of two, indicating correlation connectivity with the 
SUV of two other organs (VAT r=0.7 and pancreas r=0.4). However, 
this number increased to four (skeletal muscle r=0.7, thyroid r=0.4, 
VAT r=0.7 and psoas r=0.5) in the case of the WLGS-3-4 cohort. 
We observed a reduction in the DoC of the psoas in the WLGS-3-
4 cohort (DoC=3: VAT, SAT, skeletal muscle) in comparison to the 
WLGS-0 cohort (DoC=8: numerous organs, no pattern). Conclusion: 
We observed an apparent deviation in the SAT and psoas muscle 
organ-network profile of the LCP groups, indicating a possibility 
of a unique metabolic fingerprint. We believe that the so-derived 
metabolic fingerprint might serve as a seeding point for the early 
detection of CAC.

OP-680
ENHANCE-PET: Exploring the human functional 
connectome using total-body [18F]FDG-PET imaging
D. Ferrara1, R. D. Badawi2, B. Spencer3, S. R. Cherry3, M. Hacker4, T. 
Beyer1, L. K. Shiyam Sundar1;  
1Quantitative Imaging and Medical Physics (QIMP) Team, 
Center for Medical Physics and Biomedical Engineering, 
Medical University of Vienna, Vienna, AUSTRIA, 2Department of 
Radiology, UC Davis, Davis, CA, UNITED STATES OF AMERICA, 
3Department of Biomedical Engineering, UC Davis, Davis, 
CA, UNITED STATES OF AMERICA, 4Department of Biomedical 
Imaging and Image-Guided Therapy, Division of Nuclear 
Medicine, Medical University of Vienna, Vienna, AUSTRIA.

Aim/Introduction: Recently, total-body PET (TB-PET) systems 
with up to 194 cm axial coverage were introduced that offer 
synchronous imaging of multiple distant organs at a higher volume 
sensitivity. We propose to establish a framework to automatically 
build inter-organ pathways, by using TB-PET imaging of [18F]
FDG and assessments of glucose metabolism in multiple organs. 
The framework aims at exploring metabolic homeostasis of the 
human body and disease-associated perturbations. Materials and 
Methods: Fifteen healthy volunteers (26-78 years, weight 53-112 kg, 
6M/9F) underwent TB-PET examinations on the uEXPLORER PET/
CT system. PET list-mode data was initiated with an intravenous 
injection of [18F]FDG ((372 ± 17) MBq) and was re-binned into a 
dynamic frame sequence (30x2s, 12x10s, 6x30s, 12x120s, 6x300s) 
with all corrections applied. As a preliminary step, we established 
a software framework to automatically identify functional 

connectivity between different organs using the [18F]FDG-PET/
CT data. Our software has three components: (1) a 3D-UNet based 
multi-organ segmentation tool to segment 13 different organs 
(brain, thyroid, aorta, lung, inferior vena cava, heart, liver, pancreas, 
spleen, kidneys, adrenal glands, bones and bladder) from low-dose 
CT, (2) a diffeomorphic registration algorithm to perform motion 
correction, and (3) a normative functional connectivity module 
to identify group connectivity of metabolic rates based upon 
measuring temporal correlations between time-activity curves of 
different organs. From the data derived from (1) to (3), a group-
averaged normative correlation network was created for male 
and female cohort by using Fisher’s Z-transformation. Results: In a 
network plot, the nodes indicate the organs, and the thickness of 
the curves indicate the strength of the correlation. The node length 
of an organ depicts its ‘connectedness’ to other organs. Our pilot 
data suggest differences in nodal sizes of brain, heart, liver, bone, 
and lung between the male and female cohort, which are indicative 
of differences of inter-organ connectivity between male and female 
healthy population. Conclusion: TB-PET and adequate dynamic PET 
data processing can facilitate the investigation of the inter-organ 
functional connectome of the human body. The framework is 
applicable to generic PET data from any whole-body PET system. 
It permits in a next step to implement paradigms to interrogate 
the degrees of ‘effective connectivity’ rather than ‘functional 
connectivity’ within the derived data. 

OP-681
Towards holistic assessment of human physiology: Fully-
automated construction of tracer independent total-body 
PET/CT normative database using diffeomorphisms
S. Gutschmayer1, O. Muzik2, M. Hacker3, D. Ferrara1, S. 
Zuehlsdorff4, H. Newiger5, T. Beyer1, L. Shiyam Sundar1;  
1QIMP Team, Center for Medical Physics and Biomedical 
Engineering, Medical University of Vienna, Vienna, AUSTRIA, 
2Wayne State University, Department of Pediatrics, Detroit, MI, 
UNITED STATES OF AMERICA, 3Department of Biomedical Imaging 
and Image-Guided Therapy, Division of Nuclear Medicine, 
Medical University of Vienna, Vienna, AUSTRIA, 4Siemens Medical 
Solutions USA, Inc., Hoffman Estates, IL, UNITED STATES OF 
AMERICA, 5Siemens Healthcare GmbH, Erlangen, GERMANY.

Aim/Introduction: We present a fully-automated methodology to 
establish a preliminary voxel-based normative database (NormDB) 
using total-body PET/CT images. The proposed methodology 
is entirely based on CT images and, therefore, can potentially be 
used across the entire gamut of PET tracers, enabling the voxel-
wise comparison of tracer uptake between patient scans and 
the NormDB. Materials and Methods: In this ongoing study, 
we utilised whole-body, scatter, and attenuation corrected 
PET/CT images from 20 healthy volunteers (19-62 years, 46-
104 kg, 10M/10F, injected dose: 279 ± 15 MBq). The subjects 
were stratified based on their sex and BMI. An iterative two-step 
procedure was used to generate a preliminary NormDB. First, 
an AI-based, automated multi-organ segmentation tool was 
utilised to automatically segment multiple tissue compartments 
(13 different body organs, the entire skeleton, fat, and muscle) 
using low-dose CT images. Second, a diffeomorphic registration 
(DR) was applied to the multilabel segmentation of the subjects 
to derive the deformation fields required for establishing a total-
body template image needed for creating a normative database. 
For the DR process, a randomly chosen subject from each stratified 
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group was defined as a reference. All other subjects from the group 
were diffeomorphically registered to the reference subject based 
on their segmentations. To ensure morphological accuracy, the 
registration scheme followed a fixed hierarchy (bones, lungs, liver, 
spleen, kidney, pancreas, muscle, and fat). Once the subjects were 
aligned to the reference subject (based on derived deformation 
fields), all CT images were added to generate a mean template 
image to avoid selective bias towards a particular subject. The 
two-step procedure was repeated until there was no longer a 
reduction in occurring smoothing artefacts in the template image. 
The template image was used as a reference for the subject CT 
images; corresponding deformation fields were applied to the 
PET images. Averaging leads to a population-specific total-body 
normative PET image. Dice score and average symmetric surface 
distance (ASSD) between the segmentations were used as quality 
metrics for evaluating the spatial-normalisation accuracy. Results: 
The average dice score and ASSD between the subjects and the 
template image were 0.8 ± 0.1 and 106mm ± 168mm indicating a 
reasonable to good spatial normalisation, depending on the tissue 
being normalised. Conclusion: The established normative database 
reports voxel-wise normative values, which can be potentially 
compared to a patient image to generate patient-specific z-maps. 
The evaluated metrics suggest a proper alignment of subject 
images after registration.

OP-682
Fast algorithms for motion correction (FALCON) for fully-
automated motion correction of dynamic total-body 
18F-FDG PET/CT studies
L. Shiyam Sundar1, S. Gutschmayer1, A. Calabro2, A. Selfridge2, 
J. Yu1, L. Nardo2, Y. Abdelhafez2, S. R. Cherry2, B. A. Spencer2, R. D. 
Badawi2, T. Beyer1, O. Muzik3;  
1Medical university of Vienna, Vienna, AUSTRIA, 
2University of California-Davis, Davis, CA, UNITED 
STATES OF AMERICA, 3Wayne State University School of 
Medicine, Detroit, MI, UNITED STATES OF AMERICA.

Aim/Introduction: We propose a fast, diffeomorphism-based 
methodology for automated motion correction of dynamic whole-
body (DWB) 18F-FDG PET/CT images in order to facilitate the 
generation of parametric images in clinical routine. Materials and 
Methods: PET/CT image data from 10 healthy controls (HC, 47 + 18 
yrs) were included in this study. 18F-FDG PET/CT dynamic whole-
body (DWB) datasets were obtained from two different systems: 
the uEXPLORER (frame rate 30 x 2s, 12 x 10s, 6 x 30s, 12 x 120s, 6 
x 300s) and the Siemens Biograph Vision (frame rate 6 x 180s, 8 x 
300s). In order to account for both global and local motion, we 
employed a multiscale, large deformation diffeomorphic metric 
mapping (LDDMM) algorithm. The advantage of using a multiscale 
diffeomorphic paradigm is that registration is performed between 
images starting at the coarsest scale which is then used to initialize 
registration at the next finer scale, a process repeated until it reaches 
the finest possible scale. Since most of the significant alignments are 
performed on the coarsest scale with only a few iterations performed 
on the finer scale, the proposed approach is exceptionally fast. The 
last frame of the DWB sequence was always chosen as the reference 
frame and all other frames (> 4 min post-injection) in the dynamic 
sequence were subsequently registered to this reference. To assess 
the accuracy of the developed motion correction algorithm, 
5 organs (bladder, kidneys, liver, spleen, lung) were manually 
segmented in all frames before and after motion correction. The 

performance of the algorithm was then quantitatively evaluated by 
calculating the segmentation surface distance between the frames 
before and after motion correction using the average symmetric 
surface distance (ASSD). In addition, the total intensity (TI) in the 
segmented organ was also quantified before and after motion-
correction. Finally, the percentage difference in the ASSD and TI 
metrics before and after motion-correction were used to assess 
the performance of the motion correction algorithm. Results: The 
ASSD markedly improved following motion correction, with the 
average percentage increase in ASSD being 70% (bladder), 26% 
(kidneys), 37% (liver), 14% (spleen) and 25% (lungs). Similarly, the 
average percentage change in TI of these five organs was less than 
5%. indicating that the activity values are reasonably preserved after 
interpolation. Conclusion: A fast, fully-automated, diffeomorphism-
driven motion compensation approach was developed and 
validated for 18F-FDG DWB imaging. The proposed approach is 
clinically viable and enables improved generation of parametric 
images. 

OP-683
Data-driven gating-based Auto Attenuation Mismatch 
Correction for Whole-body PET
K. Su1, R. Johnsen1, J. Bouhnik2, T. Pan3;  
1GE Healthcare, Waukesha, WI, UNITED STATES OF 
AMERICA, 2GE Healthcare, Haifa, ISRAEL, 3Department of 
Imaging Physics, M. D. Anderson Cancer Center, University 
of Texas, Houston, TX, UNITED STATES OF AMERICA.

Aim/Introduction: Attenuation artifacts as a result of misregistration 
in PET/CT are a clinical issue that can affect PET quantification 
accuracy and clinical diagnosis. Misregistration in areas which are 
affected by respiratory motion such as the diaphragm are particularly 
problematic. The aim of this study is to design an automatic whole-
body motion-matched (MM) deformable image registration (DIR) 
between CT and PET to improve PET quantification accuracy 
based on the respiration motion model derived from the PET data. 
Materials and Methods: Eleven 18F-FDG whole-body PET/CT 
scans with clinically identified lesions in regions most susceptible 
to respiratory motion attenuation mismatch were included in this 
study. For each patient, a helical CT was acquired for attenuation 
correction and an additional cine CT for generating an end-of-
expiration (EE) CT, which was treated as the reference method for 
mitigating the mismatch artifact [1]. The PET List-mode data was 
analyzed with principal components analysis-based data-driven 
gating and separated into three respiratory gates. To obtain high-
quality gated images for registration, block sequential regularized 
expectation maximization (BSREM) with momentum acceleration 
was used for non-AC (NAC) reconstruction. A group-wise multi-
resolution deformable registration with spatio-temporal priors was 
used for estimating a motion model. This was then used to generate 
PET images at any arbitrary phases and estimate the respiratory 
phase of the helical CT scan based on mutual information between 
the DIR PET and CT images. Finally, a deformed CT was then be 
generated with the motion model which was used to generate 
PET MM results for comparison to the reference method. Results: 
The lesion mean absolute percent differences in SUVmax between 
different CT approaches and the reference EE CT are -14.4% and 
-5.6% for the helical CT and the MM CT, respectively. In a clinical 
review, 5 of out 11 cases showed improvements, 4 cases have 
no notable changes, and 2 cases showed over-correction. In the 
lesions where the mismatch artifacts reduce the SUV values, the 
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MM CT method showed 9.2% SUV enhancement when it was 
compared with the original CT. Conclusion: The proposed method 
can automatically generate a MM CT for PET reconstruction and 
improves quantification accuracy towards the reference method. 
It can improve the clinical workflow and reduce patient dose for 
attenuation mismatch correction without an additional cine CT 
acquisition. References: [1] T. Pan, et. al., “Data‐driven gated (DDG) 
CT: An automated respiratory gating method to enable DDG PET/
CT.” Medical Physics (2022).

OP-684
Clinical validation of a population-based input function 
for 20-min dynamic whole-body 18FDG multiparametric 
PET imaging
A. H. Dias1, D. Pigg2, A. M. Smith2, V. Shah2, L. C. Gormsen1,3, O. L. 
Munk1,3;  
1Aarhus University Hospital, Aarhus, DENMARK, 
2Siemens Medical Solutions USA, Inc, Knoxville, TN, 
UNITED STATES OF AMERICA, 3Department of Clinical 
Medicine, Aarhus University, Aarhus, DENMARK.

Aim/Introduction: A dynamic whole-body (D-WB) FDG PET/CT 
scan protocol has been developed for imaging the metabolic rate 
of 18FDG (MRFDG) based on the Patlak model, which requires the 
late (50-70 min) D-WB tissue data combined with the full (0-70 min) 
image-derived input function (IDIF). Our aim was to replace the IDIF 
with a population-based input function (PBIF) and validate its use 
in a large cohort of patients, allowing us to develop a robust 20-
min multiparametric scan protocol. Materials and Methods: A PBIF 
was generated by averaging the fits of time-shifted and normalized 
arterial input functions (AIFs) of 20 patients using a multi-
exponential model, describing tracer behaviour in the circulation, 
convolved by the shape of the tracer infusion, and individually 
scaled to the AUC from 0 to 60 min. The performance of this PBIF 
was tested against a cohort of 171 unique patients that had 70-min 
D-WB scans. This cohort was divided into 12 sub-groups, paired into 
six “test” vs “control” groups according to the presence/absence of 
the following characteristics: diabetes, low cardiac ejection fraction, 
elevated blood pressure, excess weight, low eGFR and advanced 
age. Finally, the PBIF was used to generate 20-min D-WB PET 
parametric images, and these images were compared to standard 
70-min D-WB images. Results: When testing against the 12 
reference subgroups based on patient characteristics, the use of a 
PBIF to replace a full IDIF had in general a bias between 1%-5% in all 
groups except for patients with diabetes or patients with low eGFR, 
where the biases were marginally higher at 7%. Multiparametric 
images based on a short 20-min D-WB PET and the reference PBIF 
were visually indistinguishable from images produced by the full 70-
min D-WB PET and individual IDIF. Conclusion: Accurate and robust 
multiparametric MRFDG images can be obtained using a short 20-
min D-WB PET protocol and validated PBIF allowing for D-WB FDG 
PET within the time frame of a traditional PET/CT timeslot. 

OP-685
Comparison of static and dynamic whole-body PET/CT 
acquisitions with ultra-low-dose and standard-dose [18F]
FDG injections in healthy volunteers and lung cancer 
patients
D. Ferrara1, T. Beyer1, L. K. Shiyam Sundar1, M. Hacker2, W. 
Langsteger2, R. Bartosch2, I. Leitinger2, H. Ibeschitz2, B. K. Geist2, K. 
Kluge2, J. Yu2, I. Rausch1;  
1Quantitative Imaging and Medical Physics (QIMP) Team, 
Center for Medical Physics and Biomedical Engineering, Medical 
University of Vienna, Vienna, AUSTRIA, 2Department of Biomedical 
Imaging and Image-Guided Therapy, Division of Nuclear 
Medicine, Medical University of Vienna, Vienna, AUSTRIA.

Aim/Introduction: To investigate the reproducibility of standardized 
uptake values (SUVs) and kinetic metrics from [18F]FDG-PET/
CT imaging of healthy volunteers and lung cancer patients using 
standard and ultra-low-dose tracer injections. Materials and 
Methods: This study included 20 healthy volunteers (19-62 years, 46-
104 kg, 10M/10F) and 8 lung cancer patients (47-77 years, 50-88 kg, 
4M/4F). All subjects were positioned head-first, supine, arms down, 
and injected with (28 ± 2) MBq (ultra-low-dose, ULD) and (279 ± 15) 
MBq (standard-dose, STD) of [18F]FDG. Both protocols included a 
low-dose CT for attenuation and scatter correction. PET/CT imaging 
was performed on a Siemens Biograph Vision 600 system with a 
dynamic 67-min total-body acquisition. STD examinations were 
performed on the same day 90 min post ULD injection. Twelve 
volumes-of-interest (VOIs) (adrenal glands, aorta, brain, heart, 
kidneys, liver, pancreas, spleen, thyroid, inferior vena cava, skeleton 
and lungs) were automatically segmented from low-dose CT scans 
of every subject. Tumours were manually delineated using the 
software 3D Slicer. For all VOIs, SUVs were extracted from the last 
12-min static data acquisition. Kinetic metrics and the apparent 
distribution volumes were extracted from the automatically 
generated total-body Patlak reconstructions provided by the 
vendor (based on the last 15-min dynamic data acquisition). SUVs 
and Patlak parameters were compared in both ULD/STD conditions 
and their statistical significance was tested with paired t-tests and 
Pearson’s correlations. Results: In both healthy volunteers and 
lung cancer patients, SUVs in segmented organs were similar for 
ULD/STD acquisitions (p > 0.05, mean percentage difference < 
5%), except in heart, brain and liver (p ≤ 0.03, mean percentage 
difference < 5%). Dynamic imaging resulted in statistical differences 
between ULD/STD Patlak parameters for both healthy volunteers 
and lung cancer patients in 50% of the regions of interest (mean 
percentage difference > 30%). With respect to the total number 
of tumours reported in the clinical records (nREF = 31), from the 
STD scans it was possible to delineate nSTD = 28 lesions; due to 
the increased noise, fewer tumour masses could be delineated 
from ULD images (nULD = 12). SUVs were similar for corresponding 
tumours in ULD/STD scans (p = 0.17, mean percentage difference 
< 10%). Conclusion: ULD and STD [18F]FDG injections provided 
reproducible SUVs in healthy volunteers and lung cancer patients, 
except in organs with fast metabolism changes. However, Patlak 
parameters were generally not comparable between ULD/STD 
PET injections. In addition, ULD scans did not allow precise tumour 
delineations. 
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OP-686
Repeatability of Pixelwise and Regional Analysis of 
Glucose Uptake Rates Measured by Dynamic Whole-body 
18F-FDG-PET/MR in T2DM Subjects
I. Laitinen1, S. Ekström2, H. Haraldsson1, A. Korenyushkin2, S. 
Pierrou1, H. Litorp3, F. Sjöberg3, S. Southekal4, M. Lu4, T. Coskun5, Z. 
Milicevic5, J. Kullberg2, L. Johansson1;  
1Antaros Medical, Mölndal, SWEDEN, 2Antaros Medical, Uppsala, 
SWEDEN, 3Clinical Trial Consultants AB, Uppsala, SWEDEN, 4Avid 
Radiopharmaceuticals Inc, Philadelphia, PA, UNITED STATES OF 
AMERICA, 5Eli Lilly, Indianapolis, IN, UNITED STATES OF AMERICA.

Aim/Introduction: Assessment of glucose tissue uptake by 
18F-FDG-PET under hyperinsulinemic euglycemic clamp (HEC) is an 
insightful tool for quantification of tissue-specific insulin resistance, 
a hallmark of diabetes and area of interest in drug development. 
An integrated dynamic whole-body PET/MRI assessment provides 
quantitative readout of the whole body that can be utilised in 
pixelwise analysis for radiomics approaches [1,2]. In this study we 
investigated the repeatability of both pixelwise and regional analysis 
endpoints of dynamic PET/MRI protocol in T2D subjects under 
HEC. Materials and Methods: T2DM subjects (n=16 completers) 
participated in two examinations under standardised conditions 
one week apart. After overnight fasting, HEC was established and 
maintained during a series of 18F-FDG PET/MRI scans [1, modified]. 
Merged PET time-series and pixelmaps were created (PMOD 
v4.204). Regional and mean pixel (pixelaverage) net uptake rates 
(Ki) were calculated in same regions-of-interest created with a 
semi-automatic atlas-based method for muscle, subcutaneous and 
visceral adipose tissue (SAT, VAT), myocardium, and brain. Motion 
correction was applied in the regional method. Repeatability was 
assessed by calculating the intraclass correlation coefficient (ICC 
2,1) point estimates and the 95 % confidence intervals (CI). ICC 
levels were defined: lower 95 % CI ≥ 0.75 indicates excellent, 0.6-0.74 
good, 0.4 - 0.59 fair and <0.4 poor reliability. Results: Repeatability 
was assessed in 16 subjects (full analysis set, FAS) and in a subset 
of 12 subjects (per protocol set, PPS, defined by a consistent HEC). 
Repeatability of Ki in muscle between two visits was fair (FAS) to 
excellent (PPS) of the pixel-average (ICC 0.79 and 0.96 with lower 
95% CI 0.52 and 0.89, respectively) and the regional analysis (ICC 
0.78 and 0.94 with lower 95% CI 0.50 and 0.83, respectively). 
Repeatability was also comparable between the pixelwise and the 
regional analysis for VAT, myocardium and brain (after correcting 
for glucose level), indicating fair (FAS VAT, myocardium, brain), 
good (PPS VAT), and excellent (PPS myocardium) repeatability of 
the pixel-average Ki. The regional analysis of SAT was repeatable, 
but pixel-average indicated poor repeatability. Conclusion: 
Pixelwise analysis of dynamic 18F-FDG-PET/MRI provides selective 
and repeatable information on tissue-specific insulin sensitivity 
that can be utilised in diabetes research of multiple organs as 
well as in radiomics assessments. References: 1. Johansson E, 
Lubberink M, Heurling K, et al. (2018) Radiology. 286(1):271-278. 
2. Lind L, Strand R, Michaelsson K et al (2020) Radiology. 294(3):559-
567.

OP-687
Quantitative Brain Perfusion Estimation by Model-Free 
Deconvolution in Long Axial Field of View PET
H. Larsson, T. L. Andersen, F. L. Andersen, B. M. Fischer, L. Højgaard, 
I. Law, U. Lindberg;  
Department of Clinical Physiology and Nuclear 
Medicine, Rigshospitalet, Copenhagen, DENMARK.

Aim/Introduction: New total-body PET/CT-scanners with long 
axial field of view (LAFOV) allow higher time-resolution due to 
higher sensitivity facilitating perfusion estimation by model-free 
deconvolution. Fundamental tracer kinetic theory predicts that 
perfusion can be estimated for all kinds of tracers despite different 
fate, bypassing compartment models, given sufficiently high 
time-resolution of a second or higher. The fundamental tracer 
kinetic equation relates the dynamic tissue curve to a convolution 
between the arterial input function (AIF) and the residue impulse 
response function (RIF) multiplied by the perfusion (CBF). We 
estimate brain perfusion using model-free Tikhonov generalized 
deconvolution [1] from three different PET tracers, [15O]H2O, [18F]
fluoro-ethyl-L-tyrosine (FET), and 2-[18F]FDG. To our knowledge 
this is the first example of a model-free approach to estimate CBF 
and RIF from PET data. Materials and Methods: Seven patients 
underwent dynamical LAFOV PET/CT-scanning (Siemens, Quadra). 
Patients were diagnosed with malignant glioma (n=1; [18F]FET), 
steno-occlusive disease (n=3; [15O]H2O), and systemic cancer (n=3, 
2-[18F]FDG). PET images were reconstructed using time-of-flight 
and PSF correction with a 2 mm gaussian filter to an isotropic voxel 
resolution of 1.65mm3. Time framing was 40x1 sec during bolus 
passage followed by increasing frame lengths. AIF was obtained 
from the descending aorta. Scan durations were 4, 40, 60 minutes 
for [15O]H2O, [18F]FET and 2-[18F]FDG, respectively. Both voxel-
wise and region-based calculation of perfusion was performed 
using the Tikhonov method. RIF was used to estimate extraction 
fraction of tracer leakage over the blood brain barrier for [18F]FET 
and 2-[18F]FDG. Results: CBF (ml/100ml/min) ranged from [40-80] 
in gray matter and [15-30] in white matter for all tracers. Voxel-
wise calculation of CBF resulted in CBF maps in the normal range. 
Extraction of 2-[18F]FDG was around 10-20% in gray matter, and 
around 2-3% for [18F]FET in normal brain tissue. Extraction of [18F]
FET in glioma was up to 10%, and clearly delineated on a voxel-
wise extraction map. Conclusion: The high time-resolution and 
sensitivity associated with LAFOV PET/CT scanners allows non-
invasive perfusion estimation for multiple tracers and can easily 
be extended to whole-body applications. In addition, this method 
provides estimation of the residue impulse response function from 
which the fate of the tracer can be studied, such as the extraction 
fraction, PS product, influx constant, volume of distribution, 
transit time distribution providing detailed physiological insight 
into tissue and tumor behavior. References: [1] Larsson HB et al. 
Dynamic contrast-enhanced quantitative perfusion measurement 
of the brain using T1-weighted MRI at 3T. J Magn Reson Imaging. 
2008;27(4):754-62.
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OP-688
PSMA-directed imaging and therapy of salivary gland 
tumors: a single-center retrospective study
C. Civan1,2, S. Kasper2,3, C. Berliner1,2, P. Fragoso-Costa1,2, V. 
Grünwald2,3, M. Pogorzelski2,3, B. M. Schaarschmidt2,4, S. Lang2,5, 
D. Kersting1,2, M. Nader1, K. Lückerath1,2, K. Herrmann1,2, W. P. 
Fendler1,2, M. Weber1,2;  
1Department of Nuclear Medicine, University Hospital Essen, Essen, 
GERMANY, 2German Cancer Consortium (DKTK), partner site Essen, 
Essen, GERMANY, 3Department of Medical Oncology, West German 
Cancer Center, University Hospital Essen, Essen, GERMANY, 4Institute 
of Diagnostic and Interventional Radiology and Neuroradiology, 
University of Duisburg-Essen, Essen, GERMANY, 5Department 
of Otorhinolaryngology, Head and Neck Surgery, University 
Hospital Essen, University Duisburg-Essen, Essen, GERMANY.

Aim/Introduction: We analyzed the diagnostic performance 
of PSMA-PET/CT as well as the dosimetry, efficacy, and safety 
of 177Lu-PSMA-radioligand therapy (PSMA-RLT) in salivary gland 
malignancies(SGM). Materials and Methods: We identified 28 SGM 
patients with PSMA-PET/CT from our database. CT and PSMA-PET/
CT images were evaluated separately by three blinded readers in 
joint reading sessions. Pathological findings were grouped into six 
TNM regions (local tumor (T); regional lymph nodes (N); metastases 
to non-regional lymph nodes, lung, bone, or other regions (M)) and 
lesion-based disease extent was classified as no disease (n=1, 4%), 
unifocal (n=2, 7%), oligometastatic (n=9, 32%), multifocal (n=3, 
11%), and disseminated (n=13, 47%). For each region, SUVmax of 
the lesion with highest uptake was measured and the visual PSMA 
expression score was evaluated on a per-patient basis using PROMISE 
criteria. The association between PSMA expression and a subset of 
clinical and histopathological markers was tested using Student’s 
t-test. Five patients underwent PSMA-RLT with intratherapeutic 
dosimetry. Response assessment was performed using RECIST 1.1, 
adverse events(AEs) were graded according to CTCAEv5.0 criteria. 
Results: Compared to CT, PSMA-PET/CT demonstrated additional 
metastatic lesions in 11/28 (39%) patients leading to upstaging 
of TNM and lesion-based disease extent in 3/28 (11%) and 6/28 
(21%) patients, respectively. PSMA-PET/CT detected CT-occult 
local tumor, regional lymph nodes, non-regional lymph nodes and 
bone metastases in 1 (4%), 4 (14%), 2 (7%) and 4 (14%) patients 
respectively; no additional lesions were detected in the other pre-
defined regions. PSMA expression level was higher than liver in 6 
patients(25%). Significantly higher SUVmax was observed in male 
vs. female patients (15.8 vs. 8.5; p=0.007) and in bone vs. lung 
lesions (14.2 vs 6.4; p=0.006). PSMA-RLT was discontinued after one 
cycle in 3/5 patients due to insufficient radiation dose to the tumor. 
One male patient received 2 cycles with progression 3 months after 
PSMA-RLT initiation. Another male patient received 6 cycles and 
remained stable for more than 12 months after PSMA-RLT initiation. 
No CTCAEv5.0 Grade 3 or higher AEs occurred. Conclusion: In 
SGM, PSMA-PET/CT demonstrates superior detection rate and led 

to upstaging in about one third of patients when compared to CT. 
Male gender and presence of bone metastases were associated 
with significantly higher PSMA expression. PSMA-RLT was tolerated 
well and led to disease stabilization in two patients. References: 
Klein Nulent TJW, van Es RJJ, Willems SM, et al. First experiences 
with 177Lu-PSMA-617 therapy for recurrent or metastatic salivary 
gland cancer.EJNMMI Res. 2021;11(1):126. Published 2021Dec14. 
doi:10.1186/s13550-021-00866-8

OP-689
Head and neck squamous cell carcinomas display distinct 
inter-organ connectivity depending on the original 
tumour location
J. Yu1, T. Beyer1, D. Ferrara1, S. Gutschmayer1, M. Hacker2, L. Shiyam 
Sundar1;  
1QIMP Team, Medical University of Vienna, Vienna, AUSTRIA, 
2Department of Biomedical Imaging and Image-Guided 
Therapy, Medical University of Vienna, Vienna, AUSTRIA.

Aim/Introduction: Based on their cancer site, head and neck 
squamous cell carcinomas (HNSCCs) show significant variability, e.g., 
in terms of 5-years overall survival (OS). [18F]FDG-PET has proven 
diagnostic value for the detection/staging of advanced HNSCCs1. 
Cancer, in general, is understood as a systemic disease that affects 
multiple organs. Therefore, we aim to employ a multi-organ analysis 
of [18F]FDG-PET images to identify systemic network effects 
associated with stage III laryngeal and oropharyngeal HNSCCs. 
Materials and Methods: As a part of an exploratory analysis, we 
investigated whole-body [18F]FDG-PET/CT imaging data from an 
open-source HNSCC dataset (N=215) from The Cancer Imaging 
Archive (TCIA)2. Patients were stratified into laryngeal HNSCC (N=16, 
4F/12M, 61 ± 7 y, 89 ± 18kg, median OS of 49 ± 24 months) and 
oropharyngeal HNSCC (N=16, 16M, 58 ± 8 y, 91 ± 15kg, median OS 
92 ± 29 months) cohort. Pre-treatment standardised uptake values 
(SUVs) were extracted from 14 different tissues and organs (adrenal 
glands, aorta, heart, kidneys, liver, pancreas, spleen, thyroid, lung, 
pelvis, skeletal- and psoas-muscle, subcutaneous [SAT] and visceral 
fat [VAT]) at 60 min post-injection using an automated AI-driven 
multi-organ segmentation tool (MOOSE, in-house development, 
separate EANM submission). We extracted the individual SUVs and 
calculated the correlation coefficients (Pearson and Spearman, 
r) between the organ-based SUVs. Individual organ degree of 
centrality (DoC) was derived from the inter-organ networks to 
assess the discrepancy between the two cohorts. Results: Distinct 
variability was found in the SAT connectivity profile in both 
cohorts. In the laryngeal cohort, SAT had a DoC of 7, presenting 
correlations with adrenal glands, heart, spleen, pancreas, psoas and 
skeletal muscle (r>0.2). In contrast, in the oropharyngeal cohort, 
SAT exhibited a DoC of 12 and correlated with all the segmented 
VOIs, except heart (r>0.5). Conclusion: SAT connectivity showed 
a distinct difference between laryngeal and oropharyngeal 
HNSCCs. This tumour-specific fingerprint seems to be in line with 
the heterogeneous landscape of HNSCCs. References: 1Haerle SK, 
Schmid DT, Ahmad N, Hany TF, Stoeckli SJ. The value of (18)F-FDG 
PET/CT for the detection of distant metastases in high-risk patients 
with head and neck squamous cell carcinoma. Oral Oncol. 2011 
Jul;47(7):653-9. doi: 10.1016/j.oraloncology.2011.05.011. Epub 2011 
Jun 11. PMID: 21658990. 2Grossberg A. et al., Anderson Cancer 
Center Head and Neck Quantitative Imaging Working Group. (2020) 
HNSCC. The Cancer Imaging Archive. DOI: https://doi.org/10.7937/
k9/tcia.2020.a8sh-7363
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OP-690
PET/MR Radiomics Analysisand Metabolic Parameters 
in Predicting the Ascending and Descending 
Nasopharyngeal Carcinoma
J. Liang;  
Hangzhou Universal Medical Imaging 
Diagnostic Center, Hangzhou, CHINA.

Aim/Introduction: To evaluate the value of PET/MR radiomics 
analysis and metabolic parameters in predicting the ascending and 
descending types of nasopharyngeal carcinoma (NPC). Materials 
and Methods: From June 2017 to March 2022, the clinical data 
and PET/MR imaging data of 356 NPC patients (95 ascending 
type and 261 descending type) with undifferentiated carcinoma 
from a medical center were collected. The patients were randomly 
divided into training group (n=249) and verification group (n=107). 
We measured the metabolic parameters (SUVmax, MTV, TLG) of 
the NPC primary focus with GE post-processing workstation, and 
used AK software to extract the most relevant radiomics features 
to NPC types, then constructed the corresponding radiomics 
model. Multivariable logistic regression analysis was performed 
with radiomics signature and clinical variables for developing 
the prediction model. The receiver operating characteristic(ROC) 
analysis was used to evaluate the prediction model. Results: Nine 
features were selected by the LASSO from 2500 radiomics features. 
The established radiomics signature has better prediction efficiency 
for identifying the ascending and descending NPC. The AUCs were 
0.901 (95% CI: 0.856 - 0.997) and 0.876 (95% CI: 0.798 - 1.000) in 
the training group and the verification group, respectively. On 
multivariable logistic regression, the radiomics signature and total 
lesion glycolysis (TLG) were considered to be independent and 
significant risk factors for NPC type (The ascending type vs. The 
descending type). The combined prediction model showed good 
discrimination in both training group (AUC=0.947, 95%CI:0.837 
to 0.999; sensitivity=0.947, specificity=0.801, positive predictive 
value=0.997, negative predictive value=0.901) and verification 
group (AUC=0.959, 95% CI: 0.876to 0.979, sensitivity=0.976, 
specificity=1.000, positive predictive value=0.939, negative 
predictive value=0.937). Conclusion: The radiomics predictive 
model which integrated with the radiomics signature and metabolic 
parameters (TLG) can be used as a promising and applicable adjunct 
approach for predicting the ascending and descending NPC. 

OP-691
Diagnostic performance of [18F]FDG PET/CT for lymph 
node involvement in head and neck squamous cell 
carcinoma: visual versus semi-quantitative analysis
P. D’Abadie, N. Michoux, T. Duprez, S. Schmitz, M. Magremanne, P. 
Van Eeckhout, O. Gheysens;  
Cliniques universitaires Saint Luc, Brussels, BELGIUM.

Aim/Introduction: The presence of cervical lymph node 
metastases in head and neck squamous cell carcinoma (HNSCC) 
is an important prognostic factor and accurate staging of nodal 
involvement is necessary (1). [18F]FDG-PET/CT has been proven 
valuable in the pre-operative staging of metastases but a wide 
range of sensitivities (50 - >90%) has been reported to detect 
regional lymph node metastases (2, 3, 4). Moreover, there are no 
robust [18F]FDG-PET interpretation criteria to accurately differentiate 
reactive lymph nodes from metastatic lymph nodes. The aim of this 
study is to evaluate and compare the diagnostic accuracy of visual 

and semi-quantitative analysis of [18F]FDG-PET/CT for lymph node 
involvement. Materials and Methods: We retrospectively analyzed 
all consecutive patients who underwent a preoperative [18F]FDG-
PET/CT and neck dissection for HNSCC at our tertiary hospital. The 
clinical nodal stage (cN0 or cN+) based on physical examination 
and conventional imaging was reported before surgery. PET/
CT data were reviewed blinded to all clinical data. A systematic 
evaluation of the [18F]FDG uptake in each neck level was performed 
using a semi-quantitative approach including SUVmax and SUVratio 
(SUVR = SUVmax lymph node/ SUVmean liver) and a 2-point visual 
grading system (≤ liver uptake for grade 1, > liver uptake for grade 
2). Histopathological analysis of the cervical lymph nodes served as 
reference standard. Results: A total of 211 patients were included 
in this study. [18F]FDG-PET/CT detected cervical lymph node 
metastases with a sensitivity and specificity of 61%, 60%, 63% 
and 86%, 88% and 88% using SUV max (> 1.9), SUVR (> 1.06) and 
a visual scale (≥ grade 1), respectively. The sensitivity for detecting 
lymph node metastases was significantly lower in cN0 patients 
compared to cN+ patients, (40% vs 74%). No significant differences 
were observed between visual and semi-quantitative approaches. 
Conclusion: [18F]FDG PET/CT has a moderate sensitivity but high 
specificity for detecting lymph nodes metastases in HNSCC. Visual 
analysis performs as well as semi-quantitative indices for detecting 
lymph node metastases. References: 1- Hoang et al. AJR Am J 
Roentgenol, 2013.2- Sun et al., X. Oral Oncol, 2015.3- Kim et al., Am J 
Otolaryngol, 2019.4- Kyzas et al. J Natl Cancer Inst, 2008.

OP-692
Accuracy of FDG-PET/CT in diagnosis of immune-related 
adverse events in patients with high-risk malignant 
melanoma treated with adjuvant immune checkpoint 
inhibitors
B. Gideonse1,2, M. Birkeland1,2, M. H. Vilstrup1,2, P. Grupe1,2, 
C. H. Ruhlmann1,3, M. Naghavi-Behzad1,2,4, O. Gerke1,2, M. G. 
Hildebrandt2,4,5;  
1Department of Clinical Research, University of Southern Denmark, 
Odense, DENMARK, 2Department of Nuclear Medicine, Odense 
University Hospital, Odense, DENMARK, 3Department of Oncology, 
Odense University Hospital, Odense, DENMARK, 4Centre for 
Personalized Response Monitoring in Oncology, Odense University 
Hospital, Odense, DENMARK, 5Centre for Innovative Medical 
Technology, Odense University Hospital, Odense, DENMARK.

Aim/Introduction: This study aimed to determine the organ-
specific accuracy of FDG-PET/CT in identifying immune-related 
adverse events (irAEs) in patients with high-risk (stage III/IV) 
malignant melanoma (MM) receiving adjuvant immune checkpoint 
inhibitors (ICI) and to determine the incidence of irAEs. Materials 
and Methods: A retrospective diagnostic accuracy study was 
conducted at Odense University Hospital (Denmark) on patients 
with resected high-risk (stage III/IV) MM receiving adjuvant ICI 
(nivolumab/pembrolizumab) and evaluated with a baseline and 
a minimum of one follow-up FDG-PET/CT scan. Follow-up scans 
were performed every third month during the first year after the 
surgery as a screening program regarding the recurrence. The 
FDG-PET/CT scans were retrospectively evaluated for possible irAEs 
by three experienced nuclear medicine specialists following the 
same protocol, while they were blinded to the patients’ medical 
records. The follow-up scans were compared with baseline scans 
regarding new metabolic glucose activity to identify the irAEs. 
Clinical information on irAEs was obtained from medical records 
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and served as a reference standard for determining the accuracy of 
FDG-PET/CT. We also registered the specific dose at which adverse 
events first emerged. Results: A total of 123 patients treated 
between 2018 (Nov) and 2021 (Feb) were included, and 65 patients 
(52.4%) developed ≥ 1 irAEs. In decreasing order, the organ-specific 
incidences of irAEs were: skin 26 (40%), muscle and joints 21 (32.3%), 
intestines 13 (20%), thyroid gland 12 (18.5%), lungs 4 (6.2%), and 
heart 2 (3.1%). FDG-PET/CT detected 48 true-positive cases, with 
the highest sensitivity in the intestines and the thyroid gland, where 
the values were 100% (95% CI: 75-100%) and 92% (95% CI: 62-99%), 
respectively. In contrast, FDG-PET/CT showed a low sensitivity of 
19% in detecting adverse events in the skin (95% CI: 7-39%). In 
terms of specificity, high values were found for skin 95% (95% CI: 88-
98%) and thyroid gland 95% (95% CI: 89-98%). Muscles and joints 
had the lowest specificity, with a moderate 83% (95% CI: 75-90%). In 
37 patients (56.9%), the irAEs developed before receiving the fourth 
dose of immunotherapy. Conclusion: FDG-PET/CT revealed a high 
sensitivity in diagnosing irAEs through intestines and thyroid gland, 
as well as high specificities for the heart, skin, and thyroid gland in 
patients receiving adjuvant immune checkpoint inhibitors. Based 
on the clinically acceptable accuracy of FDG-PET/CT in diagnosis of 
irAEs, it could be additionally reported on scans performed for the 
purpose of detecting disease recurrence.

OP-693
Baseline TMTV and Dmax prognostic value in patients 
with advanced melanoma treated with first-line immune 
checkpoint inhibitors
L. Vercellino, P. Jallerat, J. Delyon, A. Martineau, B. Baroudjian, W. 
Poudroux, C. Lebbé, P. Merlet;  
Hôpital Saint Louis, Paris, FRANCE.

Aim/Introduction: Immune checkpoint inhibitors (ICI) is the first-
line therapy for patients with advanced melanoma. However, 
there is a lack of predictive and prognostic factors regarding which 
patients will benefit from it. A few studies showed that baseline 
total metabolic tumor volume (TMTV) could contribute to the 
determination of patients’ prognosis. Besides, a new PET parameter, 
Dmax, corresponding to the largest distance between two lesions, 
has been proposed in aggressive lymphoma and could further 
refine patient risk stratification alongside TMTV. In a retrospective 
analysis of consecutive patients, we sought to confirm the 
prognostic value of baseline TMTV before ICI treatment and to 
determine if Dmax could have an additional value. Materials and 
Methods: In consecutive patients referred for first line metastatic 
immunotherapy to our center from December 2018 to September 
2021, we measured several PET parameters (SUVmax, SUVmean, 
TMTV and TLG) in pretherapeutic FDG PET. TMTV was determined 
with a 41% SUVmax thresholding method. Dmax was computed 
thanks to an in-house Python script as a Euclidian distance 
between the two furthest Volumes of interest in each patient for 
patients with at least 2 distinct VOI. For each PET parameter, best 
cut-off was searched through AUC and Younden index. If AUC 
was superior to 0.6, a log-rank analysis was performed. Results: 
Seventy patients were included in the analysis. Median age was 
67.5 (28.9-87.9). Forty-eight patients received a combination 
of ipilimumab+nivolumab, while 15 received nivolumab and 7 
pembrolizumab as monotherapy. Median SUVmax, TMTV and TLG 
were 14.4 (2.3-83.4), 30.6 cm3 (0.3-478.5) and 179.8 g (1.4-4911.2) 
respectively. In univariate analysis, the best AUC was for TMTV, 

with an optimal cut-off of 162 cm3, favoring specificity (HR 7.9, 
p=0.0006). The OS rate was 26% in patients with high TMTV versus 
86% in patients with low TMTV. When the median TMTV cut-off 
(30.6 cm3) was applied, resulting HR was 2.92, p=0.07. Among 
the 70 patients, 26 had an isolated VOI. Thus, Dmax analysis was 
conducted in 44 patients and median value was 385.3 mm (72.5-
1577.2). While TMTV maintained its prognostic value, Dmax failed 
to show an additional value in this subgroup. Conclusion: TMTV 
stands out as a FDG PET prognostic parameter for patients treated 
with first line ICI. In this first analysis, Dmax does not seem to have 
additional value. Our work is ongoing to validate these data in a 
larger cohort and to incorporate PET parameters with prognostic 
clinical parameters. 

OP-694
Application of the long axial field-of-view PET/CT in 
metastatic melanoma patients studied with 18F-FDG
C. Sachpekidis1, L. Pan1, J. C. Hassel2, A. Dimitrakopoulou-Strauss1;  
1German Cancer Research Center (DKFZ), Heidelberg, 
GERMANY, 2Department of Dermatology and National 
Center for Tumor Diseases (NCT), University Hospital 
Heidelberg, Heidelberg, Germany, Heidelberg, GERMANY.

Aim/Introduction: The recent introduction and clinical application 
of long axial field-of-view PET/CT scanners has yielded very 
promising results regarding image quality and sensitivity in 
oncological patients. We, herein, aim to investigate the performance 
of the new long axial field of view Biograph Vision 600 PET/CT 
(Siemens Healthcare) in a group of metastatic melanoma patients 
studied with the radiotracer 18F-FDG. Materials and Methods: 
Twenty melanoma patients planned for or already under treatment 
with immune checkpoint inhibitors (ICIs) were enrolled in the study. 
All patients underwent whole-body PET/CT from the skull vertex 
to the feet in two bed positions (each 10-min acquisition in list 
mode, field-of-view 106 cm) after i.v. injection of 18F-FDG. PET data 
were sampled to produce sinograms corresponding to emulate 10, 
8, 6, 5, 4 and 2 min acquisition after rebinning the list mode data. 
Comparisons were performed between the different emulated 
scan times with regard to the visual (qualitative) evaluation of the 
patients by the reading physicians as well as semi-quantitative 
analysis of melanoma lesions, based on SUV calculations. Results: 
Concerning visual analysis, the PET data derived from the 
different emulated scan times (10, 8, 6, 5, 4, and 2 min) revealed 
no significant differences regarding number of melanoma lesions. 
Semi-quantitative analysis of tumor lesions revealed the following 
SUVaverage values (mean±SD) for the PET data derived from the 
different emulated acquisition times: 5.15±3.78 for 10 min, 5.15±3.76 
for 8 min, 5.13±3.71 for 6 min, 5.11±3.68 for 5 min, 5.07±3.67 for 4 
min, and 4.99±3.55 for 2 min. SUV values between 10, 8, and 6 min 
did not show any statistically significant differences. Conclusion: 
In metastatic melanoma the new long axial field-of-view PET/
CT scanner can markedly reduce the total scan time, providing 
comparable diagnostic data to standard lengths of acquisition. In 
particular, a 6-min static data acquisition per bed position is enough 
for lesion delineation and quantification. This may have significant 
implications for the diagnostic work-up of patients with melanoma, 
given the need for ’true’ whole body imaging in this type of cancer
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OP-695
Significance of Preoperative PET/CT for Treatment 
Planning in Patients with High Risk Melanoma
S. Divosevic;  
Medikol Polyclinic, Zagreb, CROATIA.

Aim/Introduction: To evaluate the importance od 18F FDG PET/
CT in staging of patients with high risk melanoma regarding 
further therapy decision-making. Materials and Methods: In this 
ongoing study, 85 patients with high risk melanoma, confirmed by 
histopathological and immunohistochemical analysis, performed 
PET/CT 5-6 weeks after the primary excision of the tumour, 48 men 
and 37 women of the mean age 66 years. Melanomas were located 
in the head and neck in 17 patients, on the trunk in 32 patients 
and in 36 patients on the extremities. The average tumour thickness 
was 5.3 mm, the average mitotic rate 11.3 per mm square, with 68 
melanomas histologically ulcerated. Results: Positive PET/CT scans 
were indentified in 22 patients (26%) with high risk melanoma, in 
2 sites near the primary tumour, in 19 in the regional lymph nodes 
and 5 distant metastases. Positive lymph nodes were confirmed 
with ultrasound/cytological puncture and underwent lymph node 
dissection. Later on, 1 patient was treated surgically, 1 patient 
underwent radiotherapy, 13 patients received adjuvant targeted 
BRAF/MEK inhibitor therapy and 5 patients with metastatic disease 
received immunotherapy (2 patients refused further treatment). 
PET/CT revealed incidental benign tumours in 9 patients and 
additional malignant tumours in 4 patients. PET/CT scans were true 
negative in 45 (71%) of all negative scans confirmed with SLNB, 
while in 18 (29%) scans SLNB was positive in at least one regional 
lymph node (subcapsular micrometastases). These patients were 
subsequently treated surgically (1), with radiotherapy (2), targeted 
therapy (4), immunotherapy (2), on regular follow-ups with no 
active treatment required (8), 1 patient refused further treatment. 
Due to the PET/CT findings of disseminated disease, 22 patients 
(26%) did not undergo SLNB. The positive predictive value of PET/CT 
in this group of patients is 95% and negative predictive value 71%. 
Conclusion: Since preoperative PET/CT changed the treatment 
plan for 26 patients (31%), we support the importance of PET/CT 
in the primary evaluation of patients with high risk melanoma, thus 
influencing on the best future treatment modalities and quality of 
patient’s life, stresssing the need for recommendation of routine 
PET/CT diagnosis and follow-up in these patients. The increasing 
availability of different types of therapy for people with high risk of 
disease spread at presentation urge the necessity of the accurate 
primary staging. References: Singnurkar A. et al. 18F-FDG-PET/
CT in the Staging and Management of Melanoma: A Prospective 
Multicenter Ontario PET Registry Study. Clin Nucl Med 2016 
Mar;41(3):189-93.

OP-696
PET-Based Prognostic Stratification In Patients With 
Advanced Melanoma Treated With Immunotherapy: A 
Criteria Comparison
N. Bonazzi1, G. Battisti1, V. Dragonetti1, F. Comito2, R. Pagani3, M. 
Aprile3, C. Malizia4, B. Melotti2,3, A. Ardizzoni3,2, S. Fanti1,5, C. Nanni5;  
1Nuclear Medicine, Alma Mater Studiorum University of Bologna, 
Bologna, ITALY, 2Medical Oncology, IRCCS Azienda Ospedaliero-
Universitaria di Bologna, Bologna, ITALY, 3Medical Oncology, 
Alma Mater Studiorum University of Bologna, Bologna, ITALY, 
4PET Radiopharmacy, IRCCS Azienda Ospedaliero-Universitaria 
di Bologna, Bologna, ITALY, 5Nuclear Medicine, IRCCS Azienda 
Ospedaliero-Universitaria di Bologna, Bologna, ITALY.

Aim/Introduction: Leading treatment for patients with advanced 
melanoma consists of immunotherapy (IT). Three PET-based 
criteria for the early assessment of response to IT were considered: 
(PECRIT, PERCIMT and EORTC), which differentiate response to 
therapy in Progressive-Metabolic-Disease (PMD), Stable-Metabolic-
Disease (SMD), Partial-Metabolic-Response (PMR) and Complete-
Metabolic-Response (CMR). The study aimed to assess their 
capability of stratifying patients in terms of Overall-Survival (OS) and 
Progression-Free-Survival (PFS). Materials and Methods: Patients 
were retrospectively enrolled. Inclusion criteria were: diagnosis 
of advanced melanoma treated with IT and monitored with two 
[18F]F-FDG-PET/CT, respectively pre-treatment (PET1) and ad 
interim (PET2). [18F]F-FDG-PET/CT were analysed according to the 
aforementioned criteria.Prognosis curves of different PET responses 
according to different criteria were evaluated in terms of PFS and 
OS by Kaplan-Meier estimates and compared by log-rank test.Other 
data were collected: SUVmax (Standardized-Uptake-Value max), 
MTV (Metabolic-Tumor-Volume), TLG (Tumor-Lesion-Glycolysis), 
number of lesions and starting site of melanoma. Results: 45 
patients were enrolled: 27/45 were treated with nivolumab, 
12/45pembrolizumab, 6/45ipilimumab. 1 patient underwent both 
a first-line immunotherapy with pembrolizumab and a second-line 
with ipilimumab, for a total of 92 PET/CT scans reviewed: 46PET1, 
and 46PET2. By PECRIT criteria, 21 cases were classified as PMD, 
7 as SMD, 9 as PMR and 9 as CMR. For the PERCIMT criteria, there 
were 12 PMD, 13 SMD, 12 PMR and 9 CMR. For the EORTC criteria, 
20 patients were categorized as PMD, 5 as SMD, 12 as PMR and 9 
as CMR. In 16 cases out of 46, at least one criterion differed from 
the other two. Furthermore, for one patient, each criterion differed 
from the others.The type of IT played no role in terms of OS and 
PFS.In terms of OS: there was a statistically significant difference 
between patients with 1-3 lesions at PET1 (medianOS=2305 days) 
and those with 4-10 or >10 lesions (respectively, medianOS=746 
and 1005 days) (p=0.007 and p=0.009).PERCIMT differentiated PMD 
from PMR and CMR (p=0.02; p=0.05). PECRIT differentiated PMD 
from SMD (p=0.02). EORTC differentiated PMD from PMR, CMR 
from SMD and PMR from SMD (p 0.03; p=0.03; p<0.001).In terms of 
PFS: lesion number did not affect prognosis.PERCIMT differentiated 
PMD from PMR and SMD (p=0.002; p=0.003). PECRIT differentiated 
CMR from PMD (p=0.002). EORTC differentiated PMR from PMD and 
SMD (p=0.03; p=0.002). Conclusion: According to these preliminary 
results, EORTC criteria seem to perform to stratify patients for OS 
and PFS.Further analysis on a larger population is needed to confirm 
their effectiveness in early prognosis stratification. 
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OP-697
Radionuclide Therapy of Thyroid Cancer
M. Luster; 
University Hospital Marburg, Department of 
Nuclear Medicine, Marburg, GERMANY.

OP-698
Enhancing Radioiodine Incorporation Into Radio Iodine 
Refractory Thyroid Cancers With MAPK Inhibition: The 
Single-Center Prospective Two-Arm ERRITI Trial
D. Kersting1, M. Weber1, B. Riemann2, T. Brandenburg3, D. 
Führer-Sakel3, F. Grünwald4, M. C. Kreissl5, H. Dralle6, F. Weber6, 
K. W. Schmid7, I. Binse1, K. Herrmann1, W. Jentzen1, H. Grafe1, C. 
Rischpler1, S. Theurer7, A. Bockisch1, J. Nagarajah8, W. P. Fendler1;  
1Department of Nuclear Medicine and German Cancer 
Consortium (DKTK), West German Cancer Center (WTZ), 
University Hospital Essen, University of Duisburg-Essen, Essen, 
GERMANY, 2Department of Nuclear Medicine, University Hospital 
Münster, Münster, GERMANY, 3Department of Endocrinology 
and Metabolism, Division of Laboratory Research, University 
Hospital Essen, University of Duisburg-Essen, Essen, GERMANY, 
4Department of Nuclear Medicine, University Hospital 
Frankfurt, Frankfurt, GERMANY, 5Division of Nuclear Medicine, 
Department of Radiology and Nuclear Medicine, University 
Hospital Magdeburg, Magdeburg, GERMANY, 6Department 
of General, Visceral and Transplantation Surgery, University 
Hospital Essen, University of Duisburg-Essen, Essen, GERMANY, 
7Institute of Pathology, University Hospital Essen, University of 
Duisburg-Essen, Essen, GERMANY, 8Department of Imaging, 
Radboud University Medical Center, Nijmegen, NETHERLANDS.

Aim/Introduction: Restoration of iodine incorporation 
(redifferentiation) in radioiodine-refractory, unresectable thyroid 
carcinoma can be achieved by mitogen-activated protein kinase 
(MAPK) inhibition. However, in previous studies redifferentiation was 
unsatisfactory in BRAFV600E-mutated (BRAF-MUT) thyroid carcinoma. 
In an expanded cohort of our prospective study, we report efficacy 
and safety of redifferentiation by genotype-guided specific MAPK-
modulation using the MEK-inhibitor trametinib in BRAF-wild type 
(BRAF-WT) or a combination of trametinib and the BRAF-inhibitor 
dabrafenib in BRAF-MUT patients. Materials and Methods: ERRITI 
is a prospective single-center phase-II study. 23 radioiodine-
refractory thyroid cancer patients were included. Trametinib 
(BRAF-WT) or trametinib/dabrafenib (BRAF-MUT) therapy was 
performed for 18 days. Redifferentiationsuccess was assessed by 
123I-scintigraphy and 124I-PET-dosimetry. In patients with successful 
redifferentiation (defined as regional tumour/background ratio >4 
and tumour/mean liver uptake >2), dosimetry-guided high-activity 
131I-therapy was performed. Primary endpoint was rate of successful 
redifferentiation. Secondary endpoints included biochemical, 
morphologic, metabolic treatment response, and adverse events. 
In a post-hoc analysis, 5 parameters previously associated with 

patient outcome/redifferentiation success were investigated. 
Results: Redifferentiation was successful in 8/23 (35%) patients 
with no difference between BRAF-MUT (3/8=38%) and BRAF-WT 
(5/15=33%) study arms. For subsequent 131I therapy, a mean activity 
of 11.1 GBq was administered. In 5/8 (63%) patients, thyroglobulin 
decline (best response within one year) was overserved with 
complete biochemical response in one patient. RECIST 1.1 analysis 
revealed complete response in 13% (1/8), partial response in 13% 
(1/8), stable disease in 63% (5/8), and progressive disease in 13% 
(1/8) of patients. PERCIST analysis revealed complete response in 
14% (1/7), partial response in 43% (3/7), stable disease in 0% (0/7), 
and progressive disease in 43% (1/8) of patients (FDG-PET not 
available in one patient). Transient pyrexia (grade 3) and rash (grade 
4) were observed in one patient each. Significant association with 
redifferentiation success was observed for mean SUVpeak<10 in 
pre-redifferentiation FDG-PET (p=0.01), whereas for unstimulated 
serum thyroglobulin<66 ng/ml the association was not statistically 
significant (p=0.05). BRAF-mutation status, histopathology (FTC/
PTC vs. PDTC), and cumulative radioiodine activity were not 
associated with redifferentiation success. Conclusion: In our 
expanded cohort, about one third of both BRAF-MUT and BRAF-
WT patients demonstrated successful redifferentiation under 
genotype-guided MAPK-inhibition with trametinib or trametinib/
dabrafenib. Subsequent radioiodine therapy led to biochemical 
response in more than half of treated patients with complete 
biochemical, morphologic, and metabolic response in one patient. 
Treatment was safe with only two grade 3/4 adverse events. A low 
tumour glycolytic rate in pre-treatment FDG PET was associated 
with redifferentiation success. 

OP-699
[177Lu]Lu-DOTAGA.(SA.FAPi)2 therapy in advanced stage 
radioiodine-resistant thyroid cancers of follicular and 
parafollicular cell origins
S. Ballal1, M. P. Yadav1, C. Bal1, F. Roesch2, S. Rajput1, E. S. Moon3, N. 
Wakade1, M. Tripathi1, S. Agarwal1, R. K. Sahoo1;  
1All India Institute of Medical Sciences, Delhi, INDIA, 2SVC 
company, Koppenstraße. 82, 10243, Berlin, GERMANY, 
3Johannes Gutenberg-University Mainz, Mainz, GERMANY.

Aim/Introduction: This prospective study aimed to assess the 
efficacy [177Lu]Lu-DOTAGA.(SA.FAPi)2 therapy as a salvage treatment 
option in radioiodine-resistant thyroid cancer (R-R TC) patients 
with both follicular and parafollicular cell origin. Materials and 
Methods: Twenty -nine patients (mean age: 50 years, range: 32-65y, 
males-14, females-15) with metastatic R-R TC were prospectively 
recruited after disease progression was observed on standard 
treatments, including radioiodine therapy, tyrosine kinase inhibitors 
such as sorafenib, lenvatinib, vandetanib, and 177Lu-PRRT. Twenty-
four patients had TC from follicular origin and five patients has 
medullary thyroid cancer. All patients underwent screening with 
[68Ga]Ga-DOTA.SA.FAPi, [18F]F-FDG, and [68Ga]Ga-DOTANOC PET/
CT scans to confirm the expression of the cancer with different 
radiotracers. Patients received slow intravenous [177Lu]Lu-DOTAGA.
(SA.FAPi)2 injection of approximately 4 to 5.5 GBq/cycle at six-to-
eight-weekly intervals. The primary endpoint was assessment of 
biochemical response by thyroglobulin assessment. Secondary 
endpoints included safety assessment according to the National 
Cancer Institute’s Common Toxicity Criteria V5.0. Results: Between 
October 2020 to March 2022, in a median follow up of 12 months, 
a total of 79 [177Lu]Lu-DOTAGA.(SA.FAPi)2 therapy cycles (median 
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3 cycles/patient; range 2-7) were administered. The median 
administered cumulative radioactivity was 11.1 GBq (range: 7.4 to 
25.5 GBq) [4 -5.5 GBq/cycle]. Except for three, all patients are alive 
and have experienced a decline in the thyroglobulin (Tg) [baseline 
Tg: 1795.5 ng/mL vs. post-treatment: 574.5 ng/mL, P<0.0001] and 
calcitonin (baseline calcitonin: 5789 pg/mL vs. post-treatment: 
2647pg/mL, P-0.052) values for the baseline. None of the patients 
experienced grade III/IV hematological, renal, or hepatotoxicity. 
Conclusion: [177Lu]Lu-DOTAGA.(SA.FAPi)2 therapy is a promising 
salvage treatment option for the treatment of aggressive R-R TC 
patients who have exhausted all standard line of treatments. 

OP-700
Higher in-vivo stability and tumor doses of [177Lu]Lu-PP-
F11N in patients with medullary thyroid carcinoma after 
pretreatment with the neutral endopeptidase-1 inhibitor 
Sacuitril
C. Rottenburger1, L. McDougall1, M. Hentschel1, M. Fürstner2, R. 
Mansi3, L. Del Pozzo3, M. Fani3, D. Kottoros1, F. Kaul1, E. Christ4, R. 
Schibli5, S. Geistlich6, M. Behe6, D. Wild1;  
1Division of Nuclear Medicine, University Hospital Basel, Basel, 
SWITZERLAND, 2Division of Medical Radiation Physics and 
Department of Radiation Oncology, Inselspital, Bern University 
Hospital, and University of Bern, Bern, SWITZERLAND, 3Division 
of Radiopharmaceutical Chemistry, University Hospital 
Basel, Basel, SWITZERLAND, 4Division of Endocrinology, 
Diabetology and Metabolism, University Hospital Basel, 
Basel, SWITZERLAND, 5Department of Chemistry and Applied 
Biosciences, Institute of Pharmaceutical Sciences, ETH, 
Zürich, SWITZERLAND, 6Center for Radiopharmaceutical 
Sciences, Paul Scherrer Institute, Villigen, SWITZERLAND.

Aim/Introduction: Currently, evaluation of imaging and peptide 
receptor radiotherapy (PRRT) via cholecystokinin receptor 2 
(CCK2R) targeting is ongoing in several clinical trials. Despite 
promising results, in-vivo stability of the recently applied CCK2R 
targeting radiolabelled peptides and their translation from 
preclinical to clinical settings remains a matter of debate. In this 
prospective clinical study (NCT03647657) we evaluated the effect 
of an inhibitor of the neutral endopeptidase-1, Sacuitril (Entresto®), 
on the stability and the tumor radiation dose of the CCK2R agonist 
[177Lu]Lu-PP-F11N in patients with medullary thyroid cancer (MTC). 
Materials and Methods: Eight patients with MTC received two 
injections of 1 GBq [177Lu]Lu-PP-F11N with and without 100 mg 
Entresto® premedication in an interval of 4 weeks in a randomized 
order. In-vivo stability was evaluated in blood samples by radio-
high performance liquid chromatography (HPLC) at 30 min (5 
patients) and 60 min (4 patients) after administration of [177Lu]Lu-
PP-F11N. Radiation doses to tumors and organs were determined 
using quantitative SPECT/CT data 4, 24 and 72 h post injection 
(p.i.). Results: Injection of [177Lu]Lu-PP-F11N with and without 
Entresto® resulted in a pharmacological toxicity of in maximum 
grade 2 (Common Terminology Criteria for Adverse Events, Version 
4.0). HPLC analysis revealed higher percentages of intact peptide 
after premedication with Entresto® vs no premedication, at each 
investigated time point: median 78.5% (range 75.3-85.7) vs 64.5% 
(range 50.1-74.8) at 30 min and 64.2% (range 54.8-70.3) vs 41.1% 
(range 26-47.1) at 60 min p.i. Pathological uptake of [177Lu]Lu-PP-
F11N, compatible with metastasis, was visible in 4/8 patients. In 
these patients, dosimetry of up to two tumor lesions (n=6) was 
performed. Median of the mean tumor doses were 0.41 Gy/GBq 
(range 0.04-0.988) without Entresto® and 0.76 Gy/GBq (range 0.06-
1.26) with Entresto®. Median stomach doses were evaluable in all 

8 patients, resulting in 0.21 Gy/GBq (range 0.028-0.795) without 
Entresto® and 0.45 Gy/GBq (range 0.047-1.53) with Entresto® (two-
sample paired Wilcoxon’s test p=0.01). The tumor-to-stomach ratio 
was 2.3 (range 0.17-5.1) without Entresto® and 1.4 (range 0.12-4.3) 
with Entresto®. In patient 8, SPECT/CT revealed a single lesion 
and enabled surgery. Histology confirmed a MTC lymph node 
metastasis. Conclusion: This clinical trial with CCK2R positive MTC 
patients shows that premedication with a peptidase inhibitor is 
safe and improves PRRT by increasing tumor doses via enzymatic 
stabilization of the radiolabelled peptide.

OP-701
Initial results of a multi centre multi national study of 
radioiodine ablation for patients with differentiated 
thyroid cancer
L. Vija1, J. Taprogge2, F. Leek2, C. Abreu2, L. Vavrova2, L. Carnegie-
Peake2, D. Rushforth2, P. Gape2, J. Gear2, I. Murray2, K. H. Wong2, K. 
Newbold2, S. Yusuf2, F. Courbon1, D. Vallot1, S. Zerdoud1, M. Luster3, 
A. Pfestroff3, K. R. Pfestroff3, T. Schurrat3, A. Ashfaq3, M. Bardies4, A. 
Vergara-Gil5, G. Flux2;  
1Institut Claudius Regaud-Oncopole, Toulouse Cedex 9, FRANCE, 
2Royal Marsden NHSFT, Sutton, UNITED KINGDOM, 3Philipps-
University Marburg, Marburg, GERMANY, 4Institut de Recherche 
en Cancérologie de Montpellier (U1194), Montpellier, FRANCE, 
5Oncology Cancer Institute Toulouse, Toulouse Cedex 9, FRANCE.

Aim/Introduction: Patients with low/intermediate risk differentiated 
thyroid cancer (DTC) are treated with fixed activities of I-131 for 
remnant ablation. However, absorbed doses can vary widely and 
they are rarely performed. The European project MEDIRAD aimed 
to investigate the impact of I-131 on thyroid remnants and healthy 
organs for patients with DTC using standardized dosimetry in a 
multinational prospective study. The aim of the present study was 
to identify factors that could correlate with patient outcome at 1 
year follow-up. Materials and Methods: Patients with histologically 
proven DTC (T1b-3, N0-1b, M0) treated with total thyroidectomy 
receiving radioiodine ablation were recruited. Whole-body, thyroid 
remnant and healthy-organ dosimetry was performed centrally to 
ensure standardised methodology. Pre- and post-ablation thyroid 
function tests, complete blood counts and creatinine results 
were recorded for each patient. Success of ablation (responders) 
was assessed at 12 months post therapy using an unstimulated 
or stimulated Thyroglobulin measurement (< 0.2 or 1.0 ng/ml, 
respectively). Results: Post I-131 SPECT/CT and WBS were obtained 
from 95 pts in 3 centres from Germany, France, UK.Follow-up data 
(clinical, biology) were available for 65 patients and 85% (55/65) 
patients were classed as responders. 12 out of 95 patients received 
1.1 GBq, while the remaining received 3.7 GBq I-131. A statistically 
significant difference (p<0.01) was found between the whole-body 
absorbed doses of patients treated with 1.1 GBq compared to 3.7 
GBq. No correlation was evident between whole-body absorbed 
dose and haematological toxicity. Statistically significant differences 
(all p<0.05) were found between the absorbed doses to thyroid 
remnant across the different centres. Pretherapeutic stimulated 
thyroglobulin correlated with the absorbed dose to the thyroid 
remnant. Patients with lymph node status N0 had a response rate 
of 89% (24/27) while patients with Nx, N1a or N1b had a response 
rate of 82% (31/38) with higher absorbed doses than N0 patients. 
Conclusion: The study has demonstrated the feasibility to perform 
multi-centre dosimetry studies and the potential role of dosimetry 
to develop a personalized approach to radioiodine treatment of low 
and intermediate risk thyroid cancer. Further analysis on dosimetry 
predictive factors of success are ongoing. 
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OP-702
BRAF Mutation And AXL (Hyper)Expression As Markers 
Of High Risk For Persistent/Recurrent Papillary Thyroid 
Cancer (PTC)
A. Campenni’1, L. Giovanella2, R. Ruggeri3, M. Siracusa1, H. 
Rosarno1, C. Pizzimenti4, S. Baldari1, G. Fadda4, M. Martini4;  
1Department of Biomedical and Dental Sciences and Morpho-
Functional Imaging, Nuclear Medicine Unit, University of Messina, 
Messina, ITALY, 2Clinic for Nuclear Medicine and Competence 
Centre for Thyroid Diseases, Imaging Institute of Southern 
Switzerland, Ente Ospedaliero Cantonale, Bellinzona, SWAZILAND, 
3Department of Clinical and Experimental Medicine, Unit of 
Endocrinology, Messina, ITALY, 4Department of Human Pathology 
in Adult and Developmental Age ‘Gaetano Barresi’, Unit of 
Pathological Anatomy, University of Messina, Messina, ITALY.

Aim/Introduction: Thyroidectomy followed by risk-adapted 
131-radioiodine therapy (RIT) is the treatment of choice for 
differentiated thyroid cancer (DTC) patients with an excellent 
response rate in more than 80%. However, the understanding 
of the papillary thyroid cancer (PTC) molecular mechanisms 
may be useful to identify patients at higher risk of persistent 
disease after initial treatments thus choosing for them a more 
correct clinical management. We retrospectively correlate the 
expression of different biological/molecular parameters and the 
risk of having persistent/recurrent disease in patients affected by 
PTC. Materials and Methods: We reviewed the records of 42 low 
(n=32) or intermediate (n=10) risk (pT1-3,Nx/1,Mx) PTC patients 
(F= 27, M= 15; mean age= 45.8±11.7, median= 46 yrs, range: 19-
71). All patients had been undergone (near)-total-thyroidectomy 

followed by 131I therapy (RIT) with ablative or adjuvant purpose 
(activity range: 2220-3700 MBq). The response to initial treatments 
were evaluated 6-12 months after RIT and classified according to 
2015 American Thyroid Association (ATA) criteria. The mutational 
status of BRAF, RAS, TERT, PIK3 and RET, the expression of PD-L1 (as 
CPS score) and AXL gene and the CD4/CD8 ratio were analyzed 
on surgical pathology specimens. Results: According to 2015 
ATA criteria, 30, 6 and, 6 patients were classified to have Excellent 
response (ER), indeterminate/incomplete bio-chemical response 
(BIndR/ BIR) or structural incomplete response (SIR), respectively. 
A significant correlation was found between BRAF mutation 
and high expression of AXL gene (p= 0.001) and between these 
parameters and persistent/recurrent disease (p= 0.02 and p= 0.03, 
respectively). BRAF mutation and high expression of AXL gene 
were also significantly correlated to PD-L1 expression (p= 0.004 
and p= 0.002, respectively). Moreover, PTC patients with persistent 
disease showed significantly higher PD-L1 and AXL expression 
and lower level of CD4/CD8 ratio (p= <0.021, p= <0.032 and p= 
0.015, respectively). No significant association was found about RAS, 
TERT, PIK3 and RET alterations RAI-R, PD-L1 and AXL expression. 
Conclusion: This data suggests that BRAF mutation and AXL 
(hyper)expression are correlated with increased expression of PD-
L1 and CD8 in PTC patients with persistent disease with respect to 
those without persistent/recurrent disease after initial treatments. 
Accordingly, they should be considered as potential biomarkers of 
aggressive behavior of PTC. 

OP-703
Radioidine Treatment After Thyroid Hormone Withdrawal 
Or rhTSH Stimulation - A Single Centre Retrospective 
Study In Disseminated Thyroid Cancer In Pediatric Patients
D. Handkiewicz-Junak, A. Kropinska, A. Ledwon, E. Paliczka-
Cieslik, J. Roskosz, A. Blewaska, D. Kuta, Z. Puch, B. Jarzab;  
MSC National Research Institute of Oncology, Gliwice, POLAND.

Aim/Introduction: Distant metastases are diagnosed in about 
20% of children with DTC. Radioiodine is the treatment of choice, 
however there are limited data on optimal preparation for it. 
Evaluation of effectiveness of radioiodine treatment after thyroid 
hormone withdrawal (THW) and rhTSH stimulation in metastatic 
pediatric DTC. Materials and Methods: From 501 children diagnosed 
with DTC in 1972- 2017, 72 (14.4%) had distant metastases (lungs - 
66, bones - 2, both- 4). Patients were treated with radioiodine after 
THW (group A:46 patients) or combination of rhTSH and THW cycles 
(group B: 26 patients). Results: Median time of observation was 
11.5 years and was longer in group A (13 vs. 5 years) During the last 
treatment scintigraphic and biochemical CR was achieved in 63% 
and 22%. During last TSH stimulation scintigraphic and biochemical 
CR increased to 86% and 40%. The last supressed Tg decreased <1 
ng/ml in 70%. There was no difference in scintigraphic (58% vs. 
72%) or biochemical (25% vs. 18.5%) CR between group A and B. 
During last follow up biochemical CR was higher in group A (84% vs. 
46%, p < 0.05). Conclusion: Radioiodine treatment of disseminated 
paediatric DTC is safe and effective. To confirm CR long follow-up is 
necessary because response is extended in time. rhTSH seem not 
to decrease response rate and observed difference are probably 
related to shorter follow-up. 

OP-704
Comparison of differentiated thyroid cancer in 
Children(≤14) and ‘Adolescents and Young Adults’(15-39)
A. K Majeed, C. Bal, S. S Ballal, J. Jaleel, R. Kumar, D. Khan, s. sagar;  
Department of Nuclear Medicine, New Delhi, INDIA.

Aim/Introduction: In differentiated thyroid cancer(DTC), age is a 
major prognostic factor. According to the International Incidence 
of Childhood Cancer (IICC) statistics, the pediatric age cut-off is 
14 years, and the AYA age range is 15 to 39 years, according to 
the US National Cancer Institute. Here we investigated whether 
pediatric DTC has a different clinical profile and outcome than DTC 
in ‘adolescent and young adults’(AYA). Materials and Methods: We 
retrospectively included the data of 1803 primary thyroid cancer 
patients aged 1-39 years registered in the thyroid clinic registry of 
All India Institute of Medical Sciences from 1981to 2016. Patients 
were divided into age-based groups of children(≤14 years) and 
AYA (15-39 years). Demographic and clinical variables were 
tabulated and then compared using chi-square tests. Identified 
the prognostic factors for disease-free survival(DFS) by univariate 
analysis and multivariate analysis. Results: Results A total of 1803 
DTC were studied including 75 pediatric patients [median age 12 
years (Interquartile range, 9-13)] and 1728 young adult patients 
[median age 30 years (Interquartile range, 25-34)]. There was no 
difference in gross histology, T stage, and Extrathyroidal extension, 
however, a significant difference was observed in sex(p-0.01), 
type of thyroid surgery (p-0.004), clinically apparent lymph node 
metastasis (cN1)(p-<0.001), distant metastasis(p-<0.001), American 
thyroid association risk stratification(p <0.001)and treatment 
response at 2 years follow up(p-<0.001). Kaplan-Meier analysis 
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showed a higher risk of persistent/recurrent disease in the pediatric 
group than in adults (log-rank test 0.01). Multivariate analysis 
showed that, treatment response at 2 years, cN1, distant metastasis, 
extrathyroidal extension, and nonpapillary histology were the 
significant prognostic factors for DFS. Conclusion: Paediatric DTC 
seems a distinct entity compared to DTC in the AYA, in terms of 
clinical profile with a higher risk of persistent/recurrent disease. 

OP-705
Long-term prognostic value of response to therapy 
assessed 12 months after radioiodine treatment in 
pediatric patients with differentiated thyroid cancer
L. Piscopo1, M. Manganelli1, F. Volpe1, E. Zampella1, V. Gaudieri1, C. 
Nappi1, L. Pace2, M. Klain1, A. Cuocolo1;  
1Department of Advanced Biomedical Sciences, University 
Federico II, Naples, ITALY, 2Department of Medicine, Surgery 
and Dentistry, University of Salerno, Salerno, ITALY.

Aim/Introduction: We aimed to evaluate the long-term prognostic 
value of the response to therapy, evaluated by serum thyroglobulin 
(Tg) determination and neck ultrasound (US), in pediatric patients 
with differentiated thyroid cancer (DTC) treated with surgery 
and radioactive iodine (RAI) therapy. Materials and Methods: 
We retrospectively evaluated 94 pediatric patients with DTC, 
treated with surgery and 131I therapy. The patients were classified 
as low, intermediate or high risk of recurrence according to the 
American Thyroid Association (ATA) guidelines. Twelve months 
after RAI treatment, patients were classified as excellent response 
(ER) or no-ER according to Tg determinations and neck US. 
Follow-up was performed and the need of additional therapy 
or the observation of structural disease persistence defined by 
histology or imaging procedures, were considered as end-point. 
Hazard ratios were obtained by Cox regression analyses. Disease 
free survival analysis was performed by Kaplan-Meier method. 
Results: At 12 months evaluation, 62 (66%) patients showed ER 
to therapy and 32 (34%) no-ER. During a mean time of 86 months 
(range 9-517), 19 structural events occurred (20% cumulative 
event rate). Patients with events were younger (p<0.05) and had a 
higher prevalence of ATA intermediate/high risk (p<0.01) and pre-
therapy Tg ≥10 ng/mL (p<0.001) as compared to those without. 
The rate of events was significantly higher in patients with no-ER 
(n=16) at 12 months as compared to those with ER (n=3) (50% 
vs 5%, p<0.001). At multivariate analysis, the presence of no-ER 
resulted the only independent predictor of events (p< 0.001). 
The addition of no-ER to a model including only ATA risk and 
pre-therapy Tg significantly increased the global χ2 from 24.39 to 
37.12 (p<0.001). At Kaplan Meier analysis, the worst prognosis was 
observed in patients with both no-ER and intermediate/high ATA 
risk and pre-therapy Tg ≥10 ng/mL (p<0.001). Conclusion: In this 
retrospective series of pediatric patients with DTC, the response 
to therapy evaluated 12 months after surgery and RAI treatment 
has a high independent prognostic impact independently 
from age, ATA risk and Tg values. In patients with no-ER 12 
months after RAI therapy, a strict follow-up may be appropriate.  
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OP-708
Validation of Quality Control Methods for 
Radiopharmaceuticals - Regulatory Requirements, Pitfalls 
and Solutions
R. Hesselmann; 
Federal Office of Public Health (FOPH), Bern, SWITZERLAND.

OP-709
Quality Requirements for Radiopharmaceuticals in 
Marketing Authorization and Clinical Trial Applications
E. Moya Sánchez; 
Spanish Agency of Medicines and Medical Devices 
(AEMPS), Chemical and Pharmaceutical Division, 
Medicines for Human Use Department, Madrid, SPAIN.

OP-710
In-house Prepared Radiopharmaceuticals - Essential but 
not Sufficiently Available
C. Decristoforo; 
Medical University Innsbruck, Department of 
Nuclear Medicine, Innsbruck, AUSTRIA.
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OP-714
Introduction by Chairpersons

OP-715
Stem Cell - What Is It All About?
W. Suchorska; 
Greater Poland Cancer Centre, Radiobiology Lab, Poznan, POLAND.
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OP-716
Stem Cells and Nuclear Medicine - How and Why Does 
These Two Correlate?
L. Lezaic; 
University Medical Centre, Department of 
Nuclear Medicine, Ljubljana, SLOVENIA.

OP-717
Preparation of the Stem Cells
A. Sočan; 
University medical centre Ljubljana, Dept. for 
Nuclear Medicine, Ljubljana, SLOVENIA.

OP-718
Summary by Chairpersons
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Committee: Optimizing Radiolabeled 
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OP-719
Albumin Binders and Their Role in Radiopharmaceutical 
Development
C. Müller; 
Paul Scherrer Institute, Villigen, SWITZERLAND.

OP-720
The Role of Chelators in Design and in Vivo Behaviour of 
Radiopharmaceuticals
M. Ma; 
King’s College London, Department of Imaging 
Chemistry and Biology, London, UNITED KINGDOM.

OP-721
Strategies to Reduce Kidney Uptake of Radiolabelled 
Biomolecules
R. Wodtke; 
Helmholtz-Zentrum Dresden-Rossendorf, Institute of 
Radiopharmaceutical Cancer Research, Dresden, GERMANY.

OP-722
Pretargeting Strategies to Optimize Pharmacokinetics
M. Stroet; 
Vrije Universiteit Brussel, Dept of Medical Imaging, In vivo 
cellular and molecular imaging lab, Brussels, BELGIUM.
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Challenge the Expert 4 - Oncology & 
Theranostics Committee: Expert vs Team Essen: 
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OP-723
K. Goffin; 
University Hospital Leuven and KU Leuven, Department of 
Nuclear Medicine and Molecular Imaging, Leuven, BELGIUM.
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LIPS Session 12 - Radiation Protection + Physics 
Committee: CT Optimization in Hybrid Imaging

OP-731
Clinical Application of Auxiliary CT in Hybrid Imaging - 
More than Attenuation Correction and Co-Registration
T. van den Wyngaert; 
Senior consultant UZA, Edegem, BELGIUM. 

OP-732
CTDI, DLP, SSDE & Co - How to Estimate and Optimize 
Patient Dose in Computed Tomography
K. Bacher; 
University Gent, Department of Human Structure and Repair, 
Ghent, BELGIUM. 

OP-733
Protocol Optimization of Auxiliary CT in Hybrid Imaging
M. Burniston; 
Barts Health NHS Trust, Department of Nuclear Medicine Physics, 
London, UNITED KINGDOM. 

OP-734
Practical Aspects of Radiation Protection When Using 
Hybrid Modalities
E. Prieto; 
Universidad Navarra, Clínica Universidad de Navarra, 
Medical Physics Department, Navarra, SPAIN.
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OP-735
Small Molecule-Based Radiotracers for PET Imaging of PD-
L1 With Copper-64
F. Krutzek, C. K. Donat, M. Ullrich, K. Kopka, S. Stadlbauer;  
Helmholtz-Zentrum Dresden-Rossendorf, Dresden, GERMANY.

Aim/Introduction: The programmed cell death ligand 1 (PD-L1) is 
expressed by several cancer types and leads to a downregulation 
of the local immune response, therefore enabling tumour cells 
to evade the immune response.[1] So-called immune checkpoint 
inhibitors (ICI) are able to reactivate the immune system, however, 
only 30% of the patients respond to an ICI monotherapy.[2] Since 
PD-L1 is heterogeneously expressed within and across tumour sites, 
there is an urgent clinical need for a diagnostic, non-invasive tool 
to support therapy decision. Small molecule-based radiotracers for 
PD-L1 PET or SPECT imaging fulfil these requirements due to their 
fast clearance, low immunogenicity and high imaging contrasts. 
Materials and Methods: Based on a published small molecule 
PD-L1 inhibitor, six different radioligands were synthesized 
and radiolabelled with copper-64 (HZDR, 30 MeV TR-FLEX 
cyclotron). Binding affinities were determined on PC3 cells stably 
overexpressing human PD-L1 which were kindly provided by the 
Department of Radioimmunology. For in vivo evaluation, qualitative 
PET/CT imaging experiments (nanoSCAN PET/CT scanner, Mediso) 
were performed in NMRI-FoxN1-nude mice bearing PC3-hPD-L1 
xenografted tumours. Results: We designed six radioligands by 
modifying the PD-L1 binding motif with strongly water-solubilizing 
sulfonate and phosphonate groups, hydrophilic linker units and a 
NODAGA-chelator in 21-25 organic synthesis steps (12-13 longest 
linear sequence). The copper-64 labelled radiotracers exhibited 
log D values between -3.17 and -4.15. Binding affinities (KD) 
were between 80.5 and 532.8 nM. Depending on the number 
and pattern of sulfonate and phosphonate groups, the in vivo 
experiments showed drastically different pharmacokinetic profiles: 
The radiotracer containing three sulfonates showed long circulation 
times of 24 h due to albumin binding, renal clearance but low 
tumour uptake (SUVmax = 1.4). Substitution of one sulfonate with 
a phosphonate improved tumour uptake (SUVmax = 3.1), reduced 
the circulation time to two hours but showed a more hepatobiliary 
clearance. The less hydrophilic radiotracer in this series with a KD 
of 82.4 ± 7.42 nM, bearing one sulfonate and one phosphonate 
showed the most favourable pharmacokinetic profile with a short 
circulation time, renal clearance and an increased tumour uptake 
(SUVmax = 3.5). Conclusion: The radiotracer bearing one sulfonate 
and one phosphonate group exhibited the best pharmacokinetic 
profile. This radioligand will undergo further structural modifications 
to increase the binding affinity and improve tumour uptake. 
References: [1] M. A. Postow, M. K. Callahan, J. D. Wolchok, J. Clin. 
Oncol. 2015, 33, 1974-1982. [2] S. L. Topalian, C. G. Drake, D. M. 
Pardoll, Cancer Cell 2015, 27, 450-461.

OP-736
Development of a novel 11CO labelled PET radioligand 
11C-BIO-1819578 for the detection of O-GlcNAcase (OGA) 
enzyme in the living brain
S. Nag1, R. Arakawa1, P. Datta1, A. Forsberg1, M. Moein1, M. Bolin1, 
T. Lin2, N. Genung2, H. Heiring2, K. Guckian2, L. Martarello2, M. 
Kaliszczak2, C. Halldin1;  
1Karolinska Institutet, Stockholm, SWEDEN, 2BIOGEN MA 
Inc, Cambridge, MA, UNITED STATES OF AMERICA.

Aim/Introduction: 3-O-(N-acetyl-D-glucosaminyl)-L-serine/
threonine N-acetylglucosaminyl hydrolase in short OGA is an 
enzyme and encoded by the gene MGEA5. It hydrolyses the 
O-linked β-N-acetyl glucosamine (O-GlcNAc) modification and 
thereby modulates the function of numerous cellular proteins. 
Hyperphosphorylated tau protein aggregates and neurofibrillary 
tangles is a pathological hallmark for neurodegenerative diseases 
such as Alzheimer’s disease. Inhibiting OGA decreases the 
accumulation of hyperphosphorylated, aggregated tau in different 
tau-overexpression systems. Therefore, imaging OGA by PET could 
provide an important information of drug-target engagement, and 
will be helpful in dose selection of therapeutic drugs. Our aim was 
to develop an efficient synthetic method for labeling BIO-1819578 
with carbon-11 using 11CO and its biological evaluation for detection 
of OGA enzyme in non-human primate (NHP) brain using PET. 
Materials and Methods: Precursor and reference standard were 
supplied by BIOGEN MA. Radiolabeling was achieved in one-pot 
via carbon-11 carbonylation reaction using 11CO. The reaction was 
carried out in a vial containing the amine precursor (BIO-1952489, 2 
mg), methyl palladium(II)chloride complexe (8,0 mg) and XantPhos 
(12 mg) in THF (400 µL) at 110°C for 3 min. The stability and 
radiochemical yield was analyzed with HPLC. The detailed regional 
brain distribution of 11C-BIO-1819578 binding was evaluated 
using PET measurements in NHPs. Two PET measurements were 
performed using a cynomolgus monkey, one at baseline and 
another after pretreatment with a selective OGA compound BIO-
1790735. Brain radioactivity was measured for 123 minutes using a 
high resolution PET system and radiometabolites were measured in 
monkey plasma using gradient radio HPLC. Results: Radiolabeling of 
11C-BIO-1819578 was successfully accomplished. The radiochemical 
purity was higher than 99% at EOS. Radioligand was found to 
be stable, at 1h after formulation in a sterile phosphate buffered 
solution (pH = 7,4). Compound 11C-BIO-1819578 was characterized 
in the cynomolgus monkey brain where a high brain uptake was 
found (700 SUV (%) at 4 min). A pronounced blocking effect of 
pretreatment by BIO-1790735 7 min prior to the administration of 
the radioligand was found. Radiometabolite studies demonstrated 
the formation of only more polar radiometabolites with about 15% 
unchanged radioligand remaining 60 min post injection for both 
PET experiment. Conclusion: Radiolabeling of 11C-BIO-1819578 
with 11CO was successfully accomplished. 11C-BIO-1819578 has 
been validated for its specificity for the target, OGA in the living 
brain of NHPs.
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OP-737
Evaluation of two novel pharmacophores for the design of 
FAP-targeting PET tracers
S. Bendre;  
BC Cancer Research Center, Vancouver, BC, CANADA.

Aim/Introduction: Cancer associated fibroblasts (CAFs) make up a 
substantial component of tumor stroma that drives tumor growth 
and metastasis. CAFs overexpress fibroblast activation protein-alpha 
(FAP-α), a transmembrane glycoprotein with low to undetectable 
expression in normal tissues. This makes FAP an encouraging pan-
cancer diagnostic and therapeutic target due to such constrained 
expression. Several quinoline-based FAP-targeting PET imaging 
agents bearing a (2S)-2-pyrrolidinecarbonitrile motif have been 
reported. Amongst these, [68Ga]Ga-FAPI-04, bearing a 4,4-difluoro 
substitution on the (2S) -2- pyrrolidinecarbonitr ile motif, was able 
to detect several highly prevalent human cancers1. However, 
effective endoradiotherapy of FAP-overexpressing tumors with 
most FAPI radioligands is currently limited by their insufficient tumor 
uptake. In this study, we investigated if tumor uptake could be 
improved by replacing the (2S) -4,4-difluoro-2- pyrrolidinecarbonitr 
ile motif in [68Ga]Ga-FAPI-04 with (2S,4S)-4-fluoro-2- 
pyrrolidinecarbonitrile (in sb03045) or (4R)-4-thiazolidinecarbonitrile 
(in sb03058) Materials and Methods: FAPI-04 was synthesized 
following literature procedures. DOTA-conjugated precursors; 
sb03045 containing 4-quinolinecarboxylic acid-Gly-(2S,4S)-
4-fluoro-2-pyrrolidinecarbonitrile and, sb03058 containing 
4-quinolinecarboxylic acid-Gly-(4R)-thiazolidinecarbonitrile, were 
synthesized using solution-phase multi-step organic synthesis. 
FAPI-04, sb03045 and sb03058 were then complexed with Ga-68 in 
acetate buffer (pH 4) and purified by HPLC to yield [68Ga]Ga-FAPI-04, 
[68Ga]Ga-sb03045 and [68Ga]Ga-sb03058. All three radiotracers were 
subjected to PET imaging and 1-h ex vivo biodistribution studies in 
male NRG mice bearing HEK293T:hFAP tumor xenografts. Respective 
nonradioactive Ga-complexed standards were also synthesized and 
used for in-vitro FAP enzymatic assays. Results: The IC50 (hFAP) values 
of Ga-FAPI-04, Ga-sb03045 and Ga-sb03058 were 3.29, 1.07 and 0.56 
nM, respectively. [68Ga]Ga-FAPI-04, [68Ga]Ga-sb03045 and [68Ga]Ga-
sb03058 were obtained with >90 % radiochemical purity. PET/CT 
imaging showed that the tumor xenografts were clearly visualized 
in PET images by [68Ga]Ga-FAPI-04, [68Ga]Ga-sb03045 and [68Ga]Ga-
sb03058, and all three tracers had low uptake in normal organs/tissues 
and were excreted mainly via the renal pathway. The tumor uptake 
values were 12.5±2.00, 11.8±2.35 and 7.93±1.33 %ID/g for [68Ga]
Ga-FAPI-04, [68Ga]Ga-sb03045 and [68Ga]Ga-sb03058, respectively. 
The tumor-to-muscle, tumor-to-blood, tumor-to-kidney and tumor-
to-bone uptake ratios were 18.8±4.10, 11.7±2.05, 6.85±1.33 and 
3.93±1.17, respectively for [68Ga]Ga-FAPI-04; 17.2±8.68, 9.89±3.80, 
5.41±1.32 and 3.58±1.07, respectively for [68Ga]Ga-sb03045; and 
5.64±0.62, 3.82±0.25, 3.01±0.32 and 1.67±0.13, respectively for 
[68Ga]Ga-sb03058. Conclusion: Replacing the (2S) -4,4-difluoro-2- 
pyrrolidinecarbonitr ile motif in Ga-FAPI-04 with (2S,4S)-4-
fluoro-2- pyrrolidinecarbonitrile or (4R)-4-thiazolidinecarbonitrile 
generated derivatives retaining good binding affinity to FAP. 
While the replacement with (4R)-4-thiazolidinecarbonitrile 
reduced tumor uptake and tumor-to-background contract ratios, 
the replacement with (2S,4S)-4-fluoro-2- pyrrolidinecarbonitrile 
retained good tumor uptake and tumor-to-background contract 
ratios. Therefore, 4-quinolinecarboxylic acid-Gly-(2S,4S)-4-fluoro-2-
pyrrolidinecarbonitrile is a promising pharmacophore for the design 
of FAP-targeting radioligands for cancer diagnosis and therapy. 
References: 1. Lindner et al. J Nucl Med. 2018; 59(9):1415-1422

OP-738
New synthesis pathway and automatization in different 
systems of [18F]-4-amino-fluorobenzoic acid for infection 
imaging
J. Simon1,2, K. R. Pulagam3, M. Rúa4, M. Collantes1,5, R. Ramos-
Membrive1,2, G. Quincoces1,2, F. Pareja1,2, M. Otabashi6, C. 
Vriamont6, J. Llop3, I. Peñuelas1,2,5;  
1Nuclear Medicine Department, Clínica Universidad de Navarra, 
Pamplona, SPAIN, 2Radiopharmacy Unit, Clínica Universidad de 
Navarra, Pamplona, SPAIN, 3Radiochemistry and Nuclear Imaging 
Group, CIC biomaGUNE, Basque Research and Technology 
Aliance (BRTA), San Sebastian, SPAIN, 4Clinical Microbiology 
Department, Clínica Universidad de Navarra, Pamplona, SPAIN, 
5Translational Molecular Imaging Unit, University of Navarra, 
Navarra Institute for Health Research (IdisNA), Pamplona, 
SPAIN, 6Trasis Radiopharmacy Instruments, Ans, BELGIUM.

Aim/Introduction: [18F]-4-amino-2-fluorobenzoic acid ([18F]
FPABA), a derivative of a precursor in the folate synthesis of 
bacteria has been proposed as possible candidate for specific 
imaging of prosthetic joint infections. Current available synthesis 
of [18F]FPABA are cumbersome and complex. We have developed 
a new precursor and a novel synthesis route and automated it for 
routine production of this PET tracer. Materials and Methods: The 
precursor 2-nitro-4-(N,N-t-butylcarbonyl)-benzoate was obtained 
by tert-butyloxycarbonyl (Boc) protection of the amino group of 
commercially available methyl 2-nitro-4-aminobenzoate in the 
presence of 4-dimethylaminopyridine. For the radiosynthesis, [18F]F- 
was trapped in a QMA cartridge and eluted with 0,5 mL of K2CO3/
Kryptofix 2.2.2. After azeotropic drying, the precursor was added to 
the reactor in 1 mL N,N-dimethyformamide, heated to 150 ºC for 20’ 
and then hydrolysed at 110 ºC with 0,5 mL 5 M NaOH for 10’, cooled 
down to 40ºC and neutralized with 1,5 mL 1,7 M HCl. The crude 
product was purified by HPLC (VP 250/16 Nucleosil 100-7 C18, 90/10 
TFA 0,1% in H2O/MeCN). [18F]FPABA (eluted at 9-10’) was collected 
in 35 mL of water and reformulated by trapping in an MCXplus 
cartridge and eluting with 2 mL of ethanol/NaOH 1M (50/50) into a 
citrated buffered solution to a final volume of 5 mL. Analytical HPLC 
was done using a Mediterranea Sea C18 (150x4,6) column with a 
TFA 0,1%/MeCN gradient at 1 mL/min. [18F]FPABA eluted at 7,5’. 
Results: The synthesis was first set up in a TRACERlab FXFN system, 
followed by the implementation in a TRASIS AllInOne36 synthetiser 
for routine production for animal studies, using a commercially 
available 20-valve cassette with a peek reactor line to withstand 
hydrolysis. Overall synthesis time was 70-80’, RCY 8% and 6% for 
TRACERlab and TRASIS AiO, respectively. RCP was >95% [18F]FPABA 
was stable for 8 hours in the final injectable solution (pH 6), and was 
amenable for use in in vivo experiments. Final activities obtained 
were in the range of 1,3-1,8 GBq. Conclusion: We have herein 
developed a new simplified synthesis of [18F]FPABA starting from a 
novel precursor and automated such synthesis to reliably produce 
[18F]FPABA for studies in preclinical models of prosthetic joint 
infections. References: Ordonez, A. A. et al. 11C-Para-aminobenzoic 
acid PET imaging of S. aureus and MRSA infection in preclinical 
models and humans. JCI insight 7, (2022).
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OP-739
Development Of A New Synthesis And Quality Control 
System Of A CCR2-Targeted Molecular Imaging Probe: 
[68Ga]Ga-DOTA-ECL1i
S. Migliari1, E. Masselli2, M. Scarlattei1, G. Baldari1, M. Vitale2, L. 
Ruffini1;  
1Nuclear Medicine Division, Azienda Ospedaliero-
Universitaria of Parma, Parma, ITALY, 2Anatomy Unit, Azienda 
Ospedaliero-Universitaria of Parma, Parma, ITALY.

Aim/Introduction: In the era of precision medicine, primary focus of 
imaging has moved from detection and diagnosis to characterization, 
prognosis and prediction of treatment. Recent years have witnessed 
the rapid development of novel radiopharmaceuticals, as high-
resolution imaging tools, able to target specific disease hallmarks 
for patient stratification and treatment selection in cancer as well 
as in infections, cardiovascular and neurodegenerative pathologies. 
CCR2 is an important immune system protein that is implicated 
in many immune and inflammatory diseases, including cancer. 
Recently it has been identified a short peptide that showed 
allosteric antagonism against human and mouse CCR2. On the 
basis of sequence analysis and 3-dimensional modeling, it has been 
identified an original 7-D-amino acid peptidic CCR2 inhibitor called 
extracellular loop 1 inverso (ECL1i), d(LGTFLKC). The CCR2-targeting 
peptide ECL1i has been functionalized with DOTA chelator 
(1,4,7,10-tetraazacyclododecane-1,4,7,10-tetraacetic acid) to obtain 
radiolabeled molecules for positron emission tomography (PET) in 
heart injury, atherosclerosis, aneurysm inflammation, pulmonary 
fibrosis, head and neck cancer. Our goal was to develop and validate 
a synthesis method and quality controls (QCs) of [68Ga]Ga-DOTA-
ECL1i. Materials and Methods: Synthesis and quality assessment 
of 68Ga-DOTA-ECL1i radiotracer was done using a new automated 
synthesis module Scintomics GRP® connected to the GMP certified 
68Ge/68Ga generator (GalliaPharma®, Eckert and Ziegler). The 
radiopharmaceutical production process has been conducted by 
a scale down method from 50 μg of peptide precursor to 10 μg 
(50-40-30-20-10 μg). Synthesis efficiency and release criteria have 
been assessed for all the final products evaluating radiochemical 
yield (RY%), radiochemical purity (RCP%) with both Radio-TLC 
and Radio-UV-HPLC, specific activity (As) or molar activity (Am), 
chemical purity, pH and endotoxin (LAL test). Results: The peptide 
concentration of 20 μg has provided high mean Am 0.025 GBq/
μg (32.68 GBq/μmol) that guarantees a reasonable RY% (66.69%), 
optimal RCP% (100%) and potential reliable biodistribution signal 
for image quantification. However, RCP% resulted elevated (100%) 
for all the peptide amounts in the scaledown process, but with 
different values of radiochemical yields and Am. Conclusion: The 
excellent synthesis and QCs results ensure that our developed 
production process is very efficient and safe for a future routine use 
of 68Ga-DOTA-ECL1i. References: [1] Auvynet C FASEB J (2017). [2] 
Heo GS et al. Circulation Research (2019). [3] English SJ et al. Circ 
Cardiovasc Imaging. 2020

OP-740
Rapid high-yield enzymatic synthesis of n.c.a. 6-[18F]
fluorodopamine (6-[18F]FDA) for in vivo application
K. Bamminger1,2, C. Plank1,3, J. Raitanen1,4,5, G. Karanikas1, S. 
Rasul1, L. Nics1, M. Mitterhauser1,4, W. Wadsak1,2, M. Hacker1, V. 
Pichler3, C. Vraka1;  
1Department of Biomedical Imaging and Image-guided Therapy, 
Division of Nuclear Medicine, Medical University of Vienna, Vienna, 

AUSTRIA, 2CBmed GmbH - Centre for Biomarker Research in 
Medicine, Graz, AUSTRIA, 3Department of Pharmaceutical Sciences, 
Division of Pharmaceutical Chemistry, University of Vienna, Vienna, 
AUSTRIA, 4Ludwig Boltzmann Institute Applied Diagnostics, 
Vienna, AUSTRIA, 5University of Vienna, Vienna Doctoral School in 
Chemistry (DoSChem), Währinger Str. 42, 1090 Vienna, AUSTRIA.

Aim/Introduction: 6-[18F]Fluorodopamine (6-[18F]FDA) targets 
norepinephrine (NET) and dopamine transporters (DAT) and 
proved valuable as a diagnostic tool for neuroendocrine and 
rare tumours, such as ganglioneuromas. Radiosynthesis was 
impeded by the formation of side-products, low molar activity, 
pH-dependent decomposition, multi-step reactions and the use 
of challenging precursors. Our aim was to develop and optimize 
an enzymatic radiosynthesis of 6-[18F]FDA, for clinical application 
and to determine the diagnostic role of 6-[18F]FDA patients with 
pheochromocytoma. Furthermore, we aim to preclinically assess 
its platelet labelling efficacy as they express NET and evaluate 
the potential of a first PET-tracer imaging non-activated platelets. 
Materials and Methods: 6-[18F]FDA radiosynthesis was optimized 
for enzyme and co-enzyme concentration. pH-dependent stability 
of 6-FDA as well as 6-FDOPA were determined over a wide pH range 
from 4.0 - 8.0 for up to 24 hours. Radiosynthesis was translated into a 
shielded laminar flow hot cell to meet the requirements of a clinical 
setting. 6-[18F]FDA batches were tested for shelf-life stability, sterility 
and enzyme residues and all quality control parameters according 
to Eur. Ph. The platelet isolation and labelling were accessed 
according to established a platelet labelling protocols. Results: Our 
improved radiosynthesis resulted in a nearly doubled radiochemical 
yield compared to recently published procedures, high purity and 
molar activity. In detail, 117.6 ± 35.2 MBq (n=5) of n.c.a. 6-[18F]FDA 
were obtained from 231.2 ± 57.0 MBq n.c.a. 6-[18F]FDOPA, resulting 
in a decay corrected radiochemical yield (RCY) of 68.9 ± 3.5%. TDC 
enzyme was removed by molecular weight cut-off filters with 
a good recovery rate of 89.3 ± 0.9%. All 6-[18F]FDA batches were 
sterile, free of endotoxins and residual enzyme, suitable for in vivo 
application with a radiochemical purity (RCP) of 99.6 ± 0.4% (HPLC) 
and 97.3 ± 1.3% (TLC), a pH of 4.96 ± 0.03 and an osmolality of 267.8 
± 8.3 mosmol/kg. After optimization, platelets showed an uptake 
of 6-[18F]FDA of up to 14%. 6-[18F]FDA is currently applied in a pilot 
study for pheochromocytoma. Conclusion: Our enzymatic 6-[18F]
FDA radiosynthesis was optimized and evaluated to ensure purity 
and safety of the tracer for in vivo application. 14% of 6-[18F]FDA 
uptake into platelets were not efficient to study non-activated 
platelets biodistribution in vivo. The diagnostic role of 6-[18F]FDA for 
pheochromocytoma is recently under investigation. 

OP-741
An automated [89Zr]ZrCl4-based platform for 
radiolabelling of [89Zr]Zr-DFOsq agents on the iPhase 
MultiSyn module
C. Fitzgerald1, A. Noor2, P. Roselt3, E. R. McGowan2, S. E. Rudd2, S. 
Poniger4, M. P. Wheatcroft1, G. Santamaria5, P. S. Donnelly2;  
1Telix Pharmaceuticals Pty Ltd, Melbourne, AUSTRALIA, 
2University of Melbourne, Melbourne, AUSTRALIA, 3Peter 
MacCallum Cancer Centre, Melbourne, AUSTRALIA, 4Deparment 
of Molecular Imaging and Therapy, Austin Health, Melbourne, 
AUSTRALIA, 5Cyclotek Pty Ltd, Melbourne, AUSTRALIA.

Aim/Introduction: Semi and fully-automated 89Zr-radiolabelling 
processes have streamlined the production of 89Zr-labelled PET 
agents, but these processes typically rely on the use of [89Zr]



S241 Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751

[Zr(ox)4]4- as the 89Zr starting material.1 [89Zr]ZrCl4 has been 
proposed as an alternative starting material to [89Zr][Zr(ox)4]4- 
for radiolabelling mAbs to remove the need for oxalate, which 
is considered problematic.2 A fully-automated process for [89Zr]
ZrCl4 recovery from [89Zr][Zr(ox)4]2- is presented. This automated 
[89Zr]ZrCl4 process is applied to the radiolabelling of two clinically 
relevant agents containing the squaramide ester derivative of 
desferrioxamine (DFOSq):3 [89Zr]Zr-DFOSq-bisPSMA (a bivalent 
inhibitor of prostate specific membrane antigen)4 and [89Zr]Zr-
DFOSq-octreotate (a somatostatin subtype-2 receptor-targeting 
peptide).5 A procedure for the automated radiosynthesis of [89Zr]Zr-
DFOSq-girentuximab (a CA-IX targeting mAb) from [89Zr][Zr(ox)4]4- is 
also described. Materials and Methods: An automated process for 
the 89Zr-radiolabelling of DFOsq agents from both [89Zr][Zr(ox)4]4- 
and [89Zr]ZrCl4 was optimised on an iPhase MultiSyn synthesis 
module. The automated recovery of [89Zr]ZrCl4 involved trapping of 
[89Zr][Zr(ox)4]4- on a bicarbonate-activated strong anion exchange 
cartridge (READI-CLING PS-HCO3) followed by elution with 0.1 
N HCl in 1 N NaCl to produce [89Zr]ZrCl4 which is then reacted 
with either DFOSq-bisPSMA or DFOSq-octreoTATE, followed by 
sterile reformulation of resultant 89Zr-labelled products and quality 
control via iTLC and radio-SEC/HPLC. A similar automation and 
QC sequence enabled 89Zr-radiolabelling of DFOSq-girentuximab 
via [89Zr][Zr(ox)4]4-. Results: [89Zr]ZrCl4 was routinely recovered 
from [89Zr][Zr(ox)4]4- in > 95% yield by a fully-automated process, 
removing the need for a cumbersome manual neutralisation step of 
[89Zr][Zr(ox)4]4-. The small-molecule agents [89Zr]Zr-DFOsq-bisPSMA 
and [89Zr]Zr-DFOsq-octreotate were synthesised in 81% and 75% 
respectively using the automated process in greater than 97% 
RCP. Radiochemical yields for each process were similar to those 
obtained for their respective [89Zr][Zr(ox)4]4--based radiolabelling. 
Additionally, the automated process for the radiolabelling of 
DFOSq-girentuximab (DAR = 3-4) was achieved by reacting DFOSq-
girentuximab with neutralised [89Zr][Zr(ox)4]4- followed by SEC 
purification to give [89Zr]Zr-DFOsq-girentuximab with overall process 
yield of 70% and radiochemical purity of >97%, demonstrating the 
applicability of this process to the automated synthesis of [89Zr]Zr-
DFOSq-immunoPET agents. Conclusion: Two fully automated 89Zr-
radiolabelling processes were developed. These are amenable to 
scale-up for centralised multiple-dose preparation and validation 
to cGMP standards. References: (1) Poot et al., J Nucl Med 2019, 60: 
691-695. DOI: 10.2967/jnumed.118.2171583) (2) Pandya et al., J Nucl 
Med 2019; 60:696-701 DOI:10.2967/jnumed.118.216457(3) Rudd et 
al., Chem. Comm. 2016, 52, 11889-11892 DOI: 10.1039/c6cc05961(4) 
Noor et al., J. Med. Chem., 2020, 63, 9258-9270. doi.org/10.1021/acs.
jmedchem.0c00291(5) Noor et al, Bioconjugate Chem. 2021, 32, 
1192-1203. DOI.org/10.1021/acs.bioconjchem.1c00109

OP-742
Simplified [18F]fluorodestannylation Approach For The 
One-pot Production Of 6-L-[18F]FDopa With the Synthera 
Module
I. Antunes1, C. Kwizera1, S. Blok1, R. Zijlma1, G. Alachouzos2, W. 
Szymanski1, B. Feringa2, H. Boersma1, P. Elsinga1, E. de Vries1, G. 
Luurtsema1;  
1UMCG, Groningen, NETHERLANDS, 2RUG, 
Groningen, NETHERLANDS.

Aim/Introduction: Positron Emission Tomography (PET) with 
6-L-[18F]fluoro-3,4-dihydroxyphenylalanine (6-L-[18F]FDOPA) is 
currently being used to detect and monitor neuroendocrine tumors, 

Parkinson’s disease, and other neurodegenerative disorders. To this 
day, the electrophilic route has been the main approach for the 
development of 6-L-[18F]FDOPA, regardless of its low molar activity 
(Am) and low practical yields [1]. To satisfy the increasing demand 
of 6-L-[18F]FDOPA in clinical practice, new late stage Cu-mediated 
18F-fluorination has been evaluated [2]. However, automated 
GMP—compliant synthesis of -L-[18F]FDOPA via the Cu-mediated 
18F-fluorination in a commercially available automated synthesizer 
is still lacking [3,4]. Here we demonstrate the synthesis of 6-L-[18F]
FDOPA via the [18F]-fluorodestannylation approach in a one-pot 
reaction using the IBA Synthera® module. Materials and Methods: 
N,N,O,O’-tetra-Boc-6-(SnMe3)DOPA-OMe was prepared by N-Boc 
protection of the commercial precursor N,O,O’- triBoc-6-(SnMe3)
DOPA-OMe (ABX). The production of the automated synthesis 
of 6-L-[18F]FDOPA via the tetra-Boc protected stannyl precursor 
was attempted according to the literature [4] in the IBA Synthera 
module. Several parameters (equivalents, Cu source, ratios) were 
tested to improve the radiochemical yields (RCY) of the two-step 
synthesis. The RCY were assessed by TLC-SG (eluent: Ethyl Acetate/
n-hexane 1:1) and/or UPLC (Column: ACQUITY UPLC® HSS T3 1.8µm 
(3.0mm x 50mm); Eluent: 0.05M NaH2PO4 pH=2.5 and Flow: 0.8 
ml). Results: N,N,O,O’-tetraBoc-6-(SnMe3)DOPA-OMe was obtained 
in 95% yield. The automated synthesis of 6-L-[18F]FDOPA via the 
tetra-Boc protected stannyl precursor, in the IBA Synthera module, 
resulted in no product formation when performed according to the 
literature [3]. Thus, additional optimization was needed to increase 
the final RCY. In summary, the substitution of HBr with HCl in the 
hydrolysis process led to the final product with a RCY of (17.0± 
5.6%, n=5). In addition, the substitution of the Cu(py)4(OTf )2 with 
Cu(impy)4(OTf )2 led to 2 times higher RCY (17.0±15.6%, n=5 vs 
37.3±13.1%, n=4, respectively). The RCY was further optimized by 
increasing the precursor/Cu-source ratio from 1:1 to 1:2 and by 
adding ascorbic acid during the hydrolysis, leading to a final RCY of 
53±17% (n=3). Conclusion: A one-pot two-step synthesis of 6-L-[18F]
FDOPA involving the Cu-mediated [18F]-fluorodestannylation have 
been implemented in a IBA Synthera module. The automated 
method provided 6-L-[18F]FDOPA in good RCY. Further purification 
and formulation steps are currently been investigated to complete 
the fully automated cGMP synthesis of 6-L-[18F]FDOPA in a IBA 
Synthera module. References: [1] de Vries et al. Appl Radiat Isot. 
1999;51:389-94. [2] Krasikove et at. Molecules.2020;25:4364-81. [3]
Mossine et al. Org Biomol Chem. 2019;17:8701-5. [4] Zarrad el at. 
Molecules. 2017;22:2231-55.

OP-743
A Specific HPLC Method To Determine Residual HEPES 
In [68Ga]Ga-Radiopharmaceuticals: Development And 
Validation
S. Migliari1, M. Scarlattei1, G. Baldari1, C. Silva2, L. Ruffini1;  
1Nuclear Medicine Division, Azienda Ospedaliero-
Universitaria of Parma, Parma, ITALY, 2Food and 
Drug Sciences Department, Parma, ITALY.

Aim/Introduction: Nowadays, in Nuclear Medicine, clinically 
applied radiopharmaceuticals have to meet quality release criteria 
like high radiochemical purity and radiochemical yield. Several 
radiosynthesis of 68Ga-radiopharmaceuticals are more efficient 
and robust when performed with 2-[4-(2-hydroxyethyl)piperazin-
1-yl] ethanesulfonic acid (HEPES) buffer, which is considered as 
an impurity to be assessed prior to clinical use. To quantify HEPES 
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amount Ph. Eur. has introduced a thin-layer chromatography (TLC) 
method ad hoc. However, this method is only qualitative and it 
has proven to be unreliable. We have developed and validated a 
new high-performance liquid chromatography (UV-Radio-HPLC) 
method to quantify the residual amount of HEPES in 68Ga-based-
radiopharmaceuticals. Materials and Methods: To validate the 
proposed UV-Radio-HPLC method, a stepwise approach was used, 
as defined in international and European guidelines. We tested with 
our new HPLC method a range of concentrations of HEPES (100, 80, 
60, 40, 20, 10, 5, 3 ug/mL) as well as samples of [68Ga]Ga-DOTATOC, 
[68Ga]Ga-PSMA, [68Ga]Ga-DOTATATE, [68Ga]Ga-Pentixafor and 
[68Ga]Ga-NODAGA-Exendin-4. The assessed parameters were 
specificity, linearity, precision, accuracy, and limit of quantification 
(LOQ). Results: Our developed HPLC method showed excellent 
linearity with a correlation coefficient (R2) of 0.999, coefficients of 
variation (CV%)<2% and a bias deviation <5% in accordance to 
acceptance criteria in all the radiopharmaceuticals. The intra/inter-
day precision of our method was statistically confirmed and LOQ 
resulted 3 μg/mL, corroborating the high sensitivity of the method. 
In all the [68Ga]Ga-radiopharmaceuticals tested with HPLC to detect 
HEPES, its amount was found lower than Ph. Eur. limit (<200ug/
Vinjection), especially for [68Ga]Ga-NODAGA-Exendin-4 (6.45 ug/
mL). Conclusion: Since the Ph. Eur. TLC method has proven to be 
neither reliable nor suitable to detect residual HEPES, we have 
developed a new HPLC method to quantify it in 68Ga-based 
radiopharmaceuticals. The herewith presented HPLC method 
resulted more sensitive and reliable, compared with TLC (Ph.Eur.) 
and other published HPLC methods, indeed with our HPLC method 
it was possible to appreciate and quantify the different HEPES 
residual amount in all the tested-radiopharmaceuticals. References: 
[1] Antunes IF et al. EJNMMI Radiopharm Chem (2020). [2] Pfaff S. et 
al. EJNMMI Research (2018).
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OP-744
A Comparison of Transfer learning with BERT and 
ClinicalBERT for Classification of Radiology Reports
S. Mithun1,2,3, A. K. Jha1,4,3, U. B. Sherkhane1,4, V. Jaiswar1,4, N. C. 
Purandare2,3, V. Rangarajan4,3, A. Dekker1, L. Wee1;  
1Department of Radiation Oncology (Maastro), GROW School 
for Oncology and Reproduction, Maastricht University Medical 
Centre+, 6229 ET, Maastricht, NETHERLANDS, 2Department of 
Nuclear Medicine and Molecular Imaging, Tata Memorial Hospital, 
Mumbai, INDIA, 3Homi Bhabha National Institute (HBNI), Deemed 
University, Mumbai, INDIA, 4Department of Nuclear Medicine & 
Molecular Imaging, Tata Memorial Hospital, Mumbai, INDIA.

Aim/Introduction: Nuclear medicine and radiology reports of 
cancers of the thoracic region (lung, esophageal, stomach, cancers 
of intrathoracic organs) at our institution is stored at the thoracic 
disease management group (TDMG) in the EHR as free text. To 
aid cancer research, it becomes imperative to extract useful data 

pertaining to specific disease groups from such a large database. 
In this study, we have used artificial intelligence based pre-
trained language models to classify reports as reporting on lung, 
esophageal or other cancers. We have compared transfer learning 
with BERT (pre-trained on Wikipedia and the Google Books Corpus in 
English language) and ClinicalBERT (pre-trained on PubMed articles 
and notes from MIMIC-III v1.4 database) models for classification 
of radiology reports. Materials and Methods: This study was 
approved by the institutional ethics committee as retrospective 
study with waiver of informed consent. 4064 radiology reports of 
TDMG consisting of lung, esophageal and other cancer reports of 
the chest region were used. Reports were anonymized and cleaned 
using a Python script. The ground truth labels were generated 
by 2 experts independently by annotation of reports as lung 
carcinoma(class1, 75%), esophageal cancer(class2, 13.5%) or other 
cancer(class0, 12.05%) reports. Reports from the year 2014 were set 
aside as an internal validation set. A random train-test split(70:30) of 
the remaining reports was performed. 639 radiology reports from 
the MIMIC-III Clinical Database version1.4 with existing ICD9 tags as 
annotation was used as an external validation set. Pre-trained BERT 
and ClinicalBERT models were fine-tuned on our corpus for the 
classification task using the training set. Precision, recall and area 
under receiver operating curve (AUROC) were determined for both 
models and compared. Results: Internal validation precision and 
recall was 0.87 and 0.83 for BERT and 0.88 and 0.91 for ClinicalBERT. 
External validation precision and recall was 0.65 and 0.58 for BERT 
and 0.62 and 0.63 for ClinicalBERT. BERT AUROC for classes 1, 2 
and 0 were 0.97, 0.98 and 0.94 on internal validation and 0.73, 0.95 
and 0.62 on external validation. ClinicalBERT AUROC on internal 
validation was 0.92, 1.00 and 0.91 and 0.47, 0.96 and 0.59 on external 
validation for the respective classes. (Table 1) Conclusion: Our study 
shows that overall performance was better for BERT for this specific 
classification task. We also found that the generalizability of both 
models on the external dataset was highest for classification of 
esophageal cancer reports and least for other cancer reports.

OP-745
Machine learning model using 18F-FDG PET/CT-based 
biomarkers to support clinical decision making in 
advanced chemorefractory metastatic colorectal cancer
J. Dhont, H. Levillain, T. Guiot, B. Vanderlinden, K. Brou Boni, P. 
Flamen, A. Hendlisz, N. Reynaert, E. Woff;  
Institut Jules Bordet, Brussels, BELGIUM.

Aim/Introduction: Managing advanced chemorefractory 
metastatic colorectal cancer (mCRC) is a delicate balance between 
efficacy and toxicity of further treatment, considering an often-
degraded clinical situation and lower chance of effectiveness. This 
study aimed to aid in the clinical decision making of mCRC patients 
by developing a machine learning-based prognostic model using 
18F-FDG PET/CT-based biomarkers. Materials and Methods: To 
develop the prognostic model, data from 3 prospective phase II 
trials (SoMore, RegARd-C, Coriolan) were retrospectively combined 
in a training set. Patient and treatment details have been published 
elsewhere [1-3]. A standardised image acquisition protocol and 
a strict quality control analysis was applied to all 18F-FDG PET/CT. 
Whole-body metabolically active tumour volume (WB-MATV), 
normalized distance between the two most distant lesions 
(SDmax) and the visceral fat density assessed on the associated CT 
were collected among 8 other standard clinical features. Overall 
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survival (OS) in months was used as model output in this study. 
For external validation, a real-life patient cohort fulfilling the same 
inclusion criteria as the training set was retrospectively collected. 
A 3-fold cross-validation was used on the training set for feature 
and model selection and hyperparameter optimization. To avoid 
overfitting, recursive feature elimination was used to select the 
most performant features. Model performance was evaluated by 
calculating the median absolute error between the ground-truth 
OS and predicted OS. Results: Data from 252 and 74 patients were 
available for training and external validation, respectively. Mean OS 
[min-max] equalled 8.8 [0.1-55.6] months in the training cohort and 
5.6 [0.4-22.9] months in the validation cohort. The features retained 
were WB-MATV, SDmax, visceral fat density, number of metastatic 
sites, ECOG-PS, days since diagnosis and body mass index. A support 
vector regressor with radial basis function kernel was selected as the 
final model. The median absolute error [75%, 95% percentile] of the 
trained model averaged over the 3 training folds was 1.1 [2.6, 6.4] 
months, and 1.4 [2.5-7.8] months for the external validation cohort. 
Conclusion: This study confirms the strong prognostic power of 
18F-FDG PET/CT-based biomarkers in advanced chemorefractory 
mCRC. By combining these biomarkers in a prognostic machine 
learning model, patient outcome could be predicted with good 
accuracy. This tool could provide objective data supporting clinical 
decision-making to identify the likelihood of treatment futility 
and prioritize the patient’s quality of life. References: [1] Hendlisz 
A, et al. PLoS One (2015);10:1-14.[2] Hendlisz A, et al. BMJ Open 
(2015);5:e007189.[3] Camera S., et al. Cancers (2020);12(10):2752.

OP-746
Machine learning to diagnose obstructive coronary artery 
disease using calcium scoring, PET imaging and clinical 
data
S. Koenders1,2, J. A. van Dalen3, R. J. Metselaar1, B. Vendel1, D. J. 
Slotman4, M. Mouden5, C. H. Slump2, J. D. van Dijk1;  
1Nuclear Medicine, Isala Hospital, Zwolle, NETHERLANDS, 
2Technical Medical Centre, University of Twente, Enschede, 
NETHERLANDS, 3Medical Physics, Isala Hospital, Zwolle, 
NETHERLANDS, 4Radiology, Isala Hospital, Zwolle, NETHERLANDS, 
5Cardiology, Isala Hospital, Zwolle, NETHERLANDS.

Aim/Introduction: Accurate risk stratification using non-invasive 
diagnostic imaging in patients with suspected stable coronary 
artery disease (CAD) is essential for choosing an appropriate 
treatment strategy. Yet the human ability to interpret and integrate 
all available data into one post-test likelihood is not straightforward. 
Artificial intelligence can help to analyse all available data. Our 
aim was to develop and validate a machine learning (ML) model 
to diagnose obstructive CAD in patients, based on the available 
clinical data, medication and CT-based coronary artery calcium 
scoring (CACS) and Rubidium-82 (Rb-82) PET data. In addition, 
we compared the performance of this ML model to that of expert 
physicians. Materials and Methods: We retrospectively included 
1007 patients who underwent CACS and a Rb-82 PET scan without 
a prior history of CAD. The entire dataset was split 4:1 into a training 
and test dataset. An XGBoost model was developed and optimized 
with the training dataset, using hyperparameter optimization via 
grid search in combination with 5-fold stratified cross-validation. 
The area under the receiver operating curve (AUC) was computed 
for the XGBoost model for both datasets. Next, the test dataset 
was used to compare the accuracy, sensitivity and specificity of 
expert readers to the XGBoost model. The primary endpoint was 

obstructive CAD on invasive coronary angiography (ICA). Results: 
Of the included 1007 patients, 111 (11%) patients were classified 
as having obstructive CAD during follow-up. The median follow-
up time was 1.8 years. The minimum follow-up time was 1 year 
and maximum follow-up time was 2.7 years. The most important 
predictors for the ML model consisted of CACS and PET-derived 
features. In addition, medications were found to hold little to non-
predictive value (F-score ≤ 1). Receiver operating curve (ROC) 
analysis showed an AUC of 0.92 and 0.89 for the training and test 
dataset, respectively. The expert readers achieved an accuracy of 
88%, a sensitivity of 69% and a specificity of 90%. The performance 
of the ML model did not differ to expert readers in accuracy (89%), 
sensitivity (68%) and specificity (92%, p≥0.03). Conclusion: We have 
developed and validated a ML model to diagnose obstructive CAD 
using CACS, Rb-82 PET imaging and clinical data. The ML model 
resulted in a similar diagnostic performance as compared to expert 
readers. This tool may be deployed as risk stratification tool and 
might help physicians in training. This study showed that utilization 
of ML is promising in the diagnosis of obstructive CAD. 

OP-747
Assessment of the potential of convolutional neuronal 
networks in the differential diagnosis of Parkinson’s 
disease based on brain imaging [123I]FP-CIT SPECT
N. Valador1,2, F. P. M. Oliveira1, P. M. S. Ferreira1, L. Vieira3,4, D. C. 
Costa1;  
1Champalimaud Foundation, Lisbon, PORTUGAL, 2Instituto 
Superior de Engenharia de Lisboa, Instituto Politécnico de Lisboa, 
Lisbon, PORTUGAL, 3Escola Superior de Tecnologia da Saúde de 
Lisboa, Instituto Politécnico de Lisboa, Lisbon, PORTUGAL, 4Health 
and Technology Research Center, Escola Superior de Tecnologia da 
Saúde de Lisboa, Instituto Politécnico de Lisboa, Lisbon, PORTUGAL.

Aim/Introduction: To evaluate the potential of convolutional neural 
networks (CNN) in the differential diagnosis of Parkinson’s disease 
(PD) based on [123I]FP-CIT single-photon emission computed 
tomography (SPECT) images, compared to other machine learning-
based classifiers. Materials and Methods: This work included 806 
[123I]FP-CIT SPECT brain images (208 health controls and 598 with 
PD). Data were obtained from the Parkinson’s Progression Markers 
Initiative (PPMI) database (www.ppmi-info.org/data). For each 
subject, only the first scan was considered (baseline or screening). 
The protocol of image acquisition and pre-processing is available 
at http://www.ppmi-info.org/study-design/research-documents-
and-sops/. CNN was compared against k-nearest neighbour 
(kNN), logistic regression (LG), decision trees (DT), support vector 
machines (SVM) and artificial neural networks (ANN) classifiers. 
The CNN classifier was trained with 2-dimensional image patches 
(dimensions: 88 mm x 82 mm) containing the striatal region, 
extracted from the head superior-inferior maximum intensity 
projection. The remaining classifiers were trained with five features 
extracted from 3-dimensional striatal region: caudate binding 
potential, putamen binding potential, putamen to caudate ratio, 
volume of the striatal region with “normal uptake”, and major axis 
of that region. The minimum values extracted from each cerebral 
hemisphere were used. The split ratio of the dataset was 75:25 (75% 
for training and 25% for testing). Each of the five features was also 
considered individually to assess its potential for classification in 
terms of performance (accuracy, sensitivity, and specificity). Results: 
In the test dataset, accuracy, sensitivity, and specificity of the CNN 
were 96%, 98%, and 91%, respectively. This finding was very similar 
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to what we obtained with the other classifiers (kNN: 95%, 99%, 85%; 
LG: 94%, 97%, 86%, DT: 94%, 97%, 84%, SVM: 94%, 98%, 88% and 
ANN: 94%, 97%, 86%). The accuracy differences are not statistically 
significant (Cochran Q test, p = 0.592). Individually, the feature that 
best differentiate PD from normal scans was the putamen binding 
potential with 93% accuracy, 93% sensitivity and 94% specificity in 
the test dataset, based on the optimal cutoff (1.716) that maximizes 
Younden’s coefficient in the training dataset. Conclusion: CNN 
classifier proved to be as robust and accurate as the other classifiers 
frequently used in the type of problems as in this work, with the 
great advantage of using images as direct input. All machine 
learning-based classifiers tested are robust and very accurate in 
the classification of brain [123I]FP-CIT SPECT scans. Standard visual 
clinical evaluation should be complemented with quantification 
classification used also as a training tool. 

OP-748
Machine Learning-based classification using 18F-FDG PET-
derived quantitative parameters in predicting Endometrial 
Cancer aggressiveness
C. Bezzi1,2, P. Mapelli1,2, G. Mathoux3, L. Monaco3, S. Ghezzo1,2, A. 
Bergamini1,4, F. Fallanca2, A. M. Samanes Gajate2, F. Vasta1,4, G. 
Candotti1,4, G. L. Taccagni5, G. Mangili4, L. Gianolli2, M. Picchio1,2;  
1Vita-Salute San Raffaele University, Milan, ITALY, 2Nuclear Medicine 
Department, IRCCS San Raffaele Scientific Institute, Milan, ITALY, 
3University of Milano-Bicocca, Milan, ITALY, 4Unit of Obstetrics and 
Gynaecology, IRCCS San Raffaele Scientific Institute, Milan, ITALY, 
5Pathology Unit, IRCCS San Raffaele Scientific Institute, Milan, ITALY.

Aim/Introduction: Despite providing valuable information for 
optimal treatment planning, features of endometrial cancer (EC) 
aggressiveness are currently assessable only after surgery. This 
study aims at investigating the role of 18F-FDG PET in predicting EC 
pathological prognostic factors in patients scanned for preoperative 
staging, also evaluating the potential additional value of machine 
learning (ML) algorithms alongside conventional statistics. Materials 
and Methods: Retrospective monocentric study including 123 
patients with histologically proven EC who underwent 18F-FDG 
PET (2009-2021) for preoperative staging. Maximum standardized 
uptake value (SUVmax), SUVmean, metabolic tumour volume (MTV) 
and total lesion glycolysis (TLG) PET parameters were derived on the 
primary lesion. Patient’s age and BMI were collected. Features of EC 
aggressiveness, including histotype, deep myometrial invasion (MI), 
risk group, lymph-nodal involvement (LN), and p53 expression were 
retrieved from histological samples and, based on data availability, 
different cohorts were generated. Age, BMI and PET parameters 
were investigated through Mann-Whitney U test. Each cohort 
was split into a train (70%) and a validation (30%) set. The training 
set was analysed through receiver operating characteristic (ROC) 
curves. For each parameter demonstrating a significant, predictive 
AUC, optimal cut-off was computed (Youden Index method), and 
tested to classify patients of the validation set. Finally, parameters 
identified as predictive were combined as inputs into ML models 
(Random Forest Classifiers-RFCs), that were trained and validated 
on the same train and validation sets, respectively. Accuracy (AC), 
sensitivity (SN), specificity (SP), and positive and negative predictive 
values (PPV, NPV) were computed from both ROC curve-derived cut-
offs and ML models. Results: Of the 123 EC patients overall included 
in the study, 85/123 presented an endometrioid histotype (vs. non-
endometrioid), 53/115 presented MI >50%, 76/119 were grouped as 
high-intermediate/high risk (vs. low/intermediate), 14/90 presented 

LN, and 37/51 had p53 overexpression. 18F-FDG PET detected the 
primary tumour in 96,7% patients. Prediction metrics obtained on 
the validation set from both single parameters’ cut-offs and ML 
models are reported in Tables 1,2,3,4. Considering EC histotype, 
none of the investigated parameters showed significant results. 
Conclusion: This study represents one of the first investigations on 
the role of 18F-FDG PET parameters in assessing EC aggressiveness. 
Overall, compared to the potential of single PET parameters, the 
employment of ML models revealed to be a valuable approach to 
increase performances in predicting EC pathological prognostic 
factors. Moreover, compared to known clinical factors (age, BMI), 
PET parameters demonstrated higher predictive abilities. 

OP-749
Kinetic filtering and deep learning for the automatic 
detection and quantification of primary brain tumors 
using dynamic 18F-FET PET imaging
M. Rahimpour1, R. Boellaard2, W. Deckers3, K. Goffin3, M. Koole1;  
1KU Leuven, Leuven, BELGIUM, 2Amsterdam UMC, Amsterdam, 
NETHERLANDS, 3UZ Leuven, Leuven, BELGIUM.

Aim/Introduction: Dynamic 18F-fluoroethyl-L-tyrosine (18F-FET) PET 
imaging has a proven added value for the clinical management 
of gliomas. An important quantitative parameter for lesion 
characterization is the metabolic index (MI) defined as the ratio of the 
maximal lesion over average background uptake. Generally, manual 
delineations of the lesion and a crescent-shaped background region 
in the non-affected hemisphere are performed to estimate MI. The 
aim was to develop an automatic approach to detect primary brain 
lesions and estimate the corresponding MI from dynamic 18F-FET 
PET. For this purpose, kinetic filtering (KF) and convolutional neural 
network (CNN) approach were considered and evaluated. Materials 
and Methods: 84 patients who underwent a 40 min dynamic 18F-FET 
PET were retrospectively included, consisting of 22 negative and 62 
positive cases (43 low-grade (LGG) and 19 high-grade (HGG) gliomas) 
as confirmed by histopathology/follow-up. Ground truth labels for 
lesion and background segmentations were defined by a nuclear 
medicine physician using MIM software (version 7.0.3). A kinetic 
filtering approach was considered for a voxel-wise classification 
into 4 different kinetic classes including blood pool, background 
tissue (BG), LGG, or HGG. In addition, a UNet-based CNN model was 
trained to segment tumoral lesions using the 20-40 min static scan by 
minimizing a weighted combination of cross-entropy and soft Dice 
loss with the latter adapted to handle the empty labels of negative 
cases. Both approaches were implemented using three-fold cross-
validation with 67% of data used for training and 33% for testing. 
Results: KF could not differentiate between negative and positive 
scans as it detected tumoral voxels in all 18F-FET PET scans. However, 
KF accurately estimated BG uptake compared to a manual estimation 
(linear regression (no intercept): slope=0.98, R^2=0.98). On the other 
hand, the CNN model achieved a sensitivity of 83.64% and precision of 
92% (false positive/negative = 4/9 cases) for discriminating between 
positive and negative 18F-FET PET scans and was able to accurately 
extract the maximal lesion uptake compared to a manual extraction 
(linear regression (no intercept): slope=1.0, R^2=1). Combining KF 
and CNN for extracting BG and maximal lesion uptake respectively 
resulted in an accurate estimation of MI compared to the fully manual 
approach (linear regression (no intercept): slope=0.99, R^2=0.98). 
Conclusion: The proposed CNN model can detect positive 18F-FET 
PET scans with high sensitivity and precision. When combined with KF, 
it also allows for an automatic and accurate MI estimation, therefore 
significantly reducing the time/workload needed to analyze 18F-FET 
PET scans. 
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OP-750
Deep learning derived input-function in dynamic 18F-FDG 
PET imaging of mice
S. Kuttner1,2, L. T. Luppino2, K. K. Wickstrøm2, N. T. D. Midtbø2, E. 
Dorraji3, A. Oteiza1,2, M. Martin-Armas1,2, K. Fenton2, L. Convert4, O. 
Sarrhini4, R. Lecomte4, M. C. Kampffmeyer2, R. Jenssen2, J. Axelsson5, 
R. Sundset1,2;  
1University Hospital of North Norway, Tromsø, NORWAY, 2UiT 
The Arctic University of Norway, Tromsø, NORWAY, 3Oslo 
University Hospital, Oslo, NORWAY, 4Université de Sherbrooke, 
Sherbrooke, QC, CANADA, 5Umeå University, Umeå, SWEDEN.

Aim/Introduction: Glucose metabolism can be measured 
with dynamic positron emission tomography (PET) imaging of 
18F-fluorodeoxyglucose (FDG) using the influx, Ki, obtained from 
Patlak analysis. This requires tissue uptake curves from PET imaging 
and an arterial input-function (AIF), from blood-sampling. In small-
animal PET imaging, arterial blood-sampling is limited by the blood 
volume that can be withdrawn, the complex surgery required for 
inserting an arterial catheter, and the terminal end-point of the 
procedure. We present a non-invasive and fully automatic deep 
learning derived input-function (DLIF) model to estimate the AIF 
from dynamic FDG-PET imaging. Materials and Methods: For model 
training, 68 dynamic FDG-PET scans of 36 mice were used. As blood 
samples were not available in the training data, a reference image-
derived input-function (IDIF) was used instead. The deep learning 
models were trained with the dynamic PET images as input, and the 
reference IDIF as target, using cross-validation. After training, the IDIF 
and DLIF were compared using the area-under-curve (AUC) for peak 
and tail-regions, respectively. Patlak analysis was used to calculate 
Ki for brain and myocardium tissues, with both IDIF and DLIF as 
input-function. Cross-validation was repeated 10 times to assess 
model variability. Finally, the models were validated on a separate 
dataset consisting of five dynamic FDG PET scans of tumor-bearing 
mice, with simultaneous arterial blood-sampling. The Ki for tumor 
tissue was calculated for each mouse in this separate dataset, using 
Patlak analysis with both AIF and DLIF as input-function. Results: 
The average correlation coefficient between IDIF and DLIF for all 
models was 0.68 and 0.45, for AUCpeak and AUCtail, respectively, 
indicating a moderate agreement between IDIF and DLIF curves. 
There was a moderate to strong correlation between Ki calculated 
using IDIF and DLIF, respectively, for brain (correlation coefficient 
= 0.76) and myocardium (correlation coefficient = 0.91) tissues. 
When the trained models were applied to the separate dataset, 
there was a strong correlation (correlation coefficient = 0.98) and 
non-significant difference in Ki for tumor tissue, calculated with 
AIF and DLIF, respectively. Conclusion: We have proposed a DLIF 
approach that accurately predicts the input-function, allowing for 
future dynamic FDG-PET studies of mice without invasive arterial 
blood-sampling. 

OP-751
18FDG PET/CT and Machine Learning for the prediction of 
lung cancer response to immunotherapy
H. Schmutz1, P. Mattei2, S. Contu3, D. Chardin4, O. Humbert4;  
1Universite Cote d’Azur, Tiro-Matos, Inria, Laboratoire J.A. 
Dieudonne, Nice, FRANCE, 2Universite Cote d’Azur, Inria, Laboratoire 
J.A. Dieudonne, Nice, FRANCE, 3Department of Biostatistics, 
Centre Antoine Lacassagne, Nice, FRANCE, 4Department of 
Nuclear Medicine, Centre Antoine Lacassagne, Nice, FRANCE.

Aim/Introduction: In patients with non-small cell lung cancer 
(NSCLC) treated with immunotherapy, individual biological and 
PET imaging prognostic biomarkers have been recently identified. 
However, combination of biomarkers has not been studied yet. The 
purpose of this study is to combine clinical, biological and 18FDG PET/
CT parameters and use machine-learning algorithms to build more 
accurate prognostic models of NSCLC response to immunotherapy. 
Materials and Methods: Patients with metastatic NSCLC, treated 
with either pembrolizumab or nivolumab in monotherapy, were 
prospectively included in 2 different monocentric prospective trials 
(NCT03584334; ID-RCB: 2018-A00915-50). For all patient, a total 
of 28 baseline quantitative features were analyzed (12 clinical, 6 
biological and 10 PET/CT parameters), such as patient’s age, weight, 
height, ECOG performance status (PS), PD-L1 tumour expression 
level (PD-L1%), neutrophil to lymphocyte blood ratio, number 
and metabolism of lesions, metabolic tumour volume (MTV) and 
spleen to liver metabolic ratio. Patients had a clinical follow-up 
of at least 12 months, with progression-free-survival at 6 months 
(6M-PFS) and overall survival at 12 months (12M-OS) as endpoints 
To evaluate the models, we set aside 20% of the dataset as the 
final set. On the remaining 80%, we sorted the features according 
to their selection frequency by a LASSO logistic regression on an 
extensive cross-validation. The performance of the models using 
different numbers of selected features were then ed with logistic 
ridge regression. We ed the robustness of the features’ order by 
cross-validation on the train dataset and built 3 models: M1 using 
only the top 4 features; M2 using the top 8 features; M3 using all 28 
features. The final performance of models was evaluated on the set, 
using the area under the receiver operating characteristic (AUROC). 
Results: 117 patients were included. For 6M-PFS, the AUROC of M1, 
M2 and M3 on the set were respectively 84.4% (selected features: 
number of lesions, PD-L1%, age and MTV), 89.1% and 78.1%. For 
12M-OS, the AUROC of M1, M2 and M3 were respectively 74.8% 
(selected features: time between diagnostic and treatment, MTV, 
PS and number of lesions), 70.6% and 68.9%. Random forest using 
all features performed 79.3% for 6M-FPS and 70.2% for 12M-OS.  
Conclusion: Known PET/CT prognostic markers, such as MTV, can 
be combined with clinical and biological information to improve 
the prognostic performance of linear models for patients treated 
with PDL1-Inhibitors for NSCLC. Feature selection is critical to 
improve model performance.  

OP-752
Deep versus handcrafted tensor radiomics features: 
application to survival prediction in head and neck cancer
M. Salmanpour1,2,3, M. Hosseinzadeh4,5, S. Rezaeijo6, M. 
Ramezani5, S. Marandi5, M. Einy5, A. Rahmim7,2;  
1University of British Columbia, Burnaby, BC, CANADA, 2BC Cancer 
Research Institute, Vancouver, BC, CANADA, 3Technological 
Virtual Collaboration (TECVICO Corp.), Vancouver, BC, 
CANADA, 4Tarbiat Modares University, Tehran, IRAN, ISLAMIC 
REPUBLIC OF, 5Technological Virtual Collaboration (TECVICO 
Corp), Vancouver, BC, CANADA, 6Department of Medical 
Physics, Faculty of Medicine, Ahvaz Jundishapur University 
of Medical Sciences, Ahvaz, IRAN, ISLAMIC REPUBLIC OF, 
7University of British Columbia, Vancouver, BC, CANADA.

Aim/Introduction: Although handcrafted-radiomics-features(RF) 
are increasingly extracted via standardized radiomics-software 
towards more reproducible research, employing deep-
features(DF) extracting from deep-learning(DL) algorithms merits 
significant investigation. We aimed to employ DFs extracted 
from DL algorithms and compare to handcrafted-RFs to predict 
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progression-free-survival. Materials and Methods: We extracted 
408 Head&Neck cancer patients from the Cancer-Imaging-Archive. 
PET images were first registered to CT, and then both images were 
enhanced, normalized, and cropped. We employed 15 image-
level-fusion-techniques, including Curvelet transform(CVT)+Sparse 
representation(SR)(CVT+SR), Laplacian pyramid(LP)+SR, etc. to 
combine PET and CT images. Subsequently, 211 RFs were extracted 
from each tumor in 17 images(flavours) including PET-only, CT-
only, and 15 fused-PET-CT images through the standardized-SERA-
radiomics-software. This results in a so-called “tensor-radiomics’’ 
paradigm where various flavours of a given feature are generated. 
Furthermore, a 3D-auto-encoder is used to extract 15680 DFs. 
We first apply DFs vs. RFs extracted from each typical image to 3 
sole classifiers, including multi-layer-perceptron(MLP), Random-
Forest(RandF), Logistic-Regression(LR) optimized through grid-
search. In DFs, we first incorporate all features with 17 flavours, 
remove low variance features, combine remaining features via 
principal-component-analysis(PCA). Subsequently, we employ 
ANOVA to select the most relevant attributes generated from 
PCA. Finally, the relevant attributes are applied to 3 classifiers to 
predict survival. For the radiomics framework, we first incorporate 
all features with 17 flavors, remove the highly-correlated-features, 
apply polynomial-transform-algorithms to the remaining features 
to combine the flavours, employ the 3 mentioned-classifiers linked 
with ANOVA to predict the outcome. In five-fold cross-validation, 
datapoints are divided 4 folds for training and 1-fold for testing. 
Moreover, 80% of training datapoints were utilized to train the 
model and the remaining 20% utilized to validate and select the 
best model. Further, the remaining fold was used for external-
nested-testing. For more consistency, each fold was trained 
with 9 same classifiers with different optimized-parameters, and 
Ensembl-Voting(EV) was performed for validation and external 
testing. Results: For the tensor-RF framework, the highest training-
validation-performance of 73.6%±2.5% was achieved from MLP. 
Nested-testing-performance of 71.8%±4.8% confirmed our 
findings. Furthermore, we applied RFs extracted from each modality 
to the 3-mentioned-classifiers. The highest training-validation of 
69.7%±5.1% resulted from LP+SR linked with RandF. Nested-testing 
of 66.6%±3.9% confirmed our finding. For the tensor-DF framework, 
the highest training-validation of 85.3%±2.4% resulted from MLP. 
Nested-testing of 87.6%±2.3% confirmed our finding. The highest 
training-validation of 69.1%±7.2% resulted from CVT+SR linked 
with RandF. Nested-testing of 64.2%±6.8% confirmed our finding. 
Conclusion: We demonstrated that tensor-DF beyond tensor-
RF, combined with appropriate machine-learning, significantly 
improved survival-prediction-performances.
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OP-753
Preliminary results of [177Lu]Lu-DOTAGA.(SA.FAPi)2 therapy 
in low SSTR expressing neuroendocrine tumours
C. Bal1, M. P. Yadav1, S. Ballal1, F. Roesch2, S. Rajput1, E. S. Moon3, R. 
K. Sahoo1, S. Rastogi1, S. Agarwal1, N. Wakade1, M. Tripathi1;  
1All India Institute of Medical Sciences, New Delhi, INDIA, 
2SVC company, Koppenstraße. 82, 10243, Berlin, GERMANY, 
3Johannes Gutenberg-University Mainz, Mainz, GERMANY.

Aim/Introduction: The study aimed to report the first clinical 
experience with [177Lu]Lu-DOTAGA.(SA.FAPi)2 therapy as a salvage 
treatment option for advanced stage, low SSTR expressing 
neuroendocrine tumours. Materials and Methods: Histologically 
confirmed NET patients initially underwent [68Ga]Ga-DOTANOC, 
[18F]F-FDG, and [68Ga]Ga-DOTA.SA.FAPi PET/CT scans. Patients with 
minimal SSTR expression but avid FDG and [68Ga]Ga-DOTA.SA.FAPi 
uptake were enrolled for [177Lu]Lu-DOTAGA.(SA.FAPi)2 therapy. 
Once deemed eligible for treatment, they received intravenous 
[177Lu]Lu-DOTAGA.(SA.FAPi)2 of approximately 4 GBq/cycle at 
eight-weekly intervals. The primary endpoint included biochemical 
(plasma chromogranin A (CgA or serum(s) calcitonin) and molecular 
tumour response assessment. Secondary endpoints included safety 
assessment by the National Cancer Institute’s Common Toxicity 
Criteria v5.0. Results: Twelve patients (9 males and 3 women; mean 
age: 41.6 ± 15 years) with histologically confirmed NETs were 
prospectively recruited and treated with [177Lu]Lu-DOTAGA.(SA.
FAPi)2 therapy. Thirteen patients had five types of NETs: NET lung 
(carcinoids) in four, ovarian, appendix and colon NET one in each 
group, and medullary thyroid cancers in 5 patients, respectively. 
Between March 2021 to December 2021, in a median follow up 
of 6 months, a total of 36 cycles (median 2 cycles/patient; range 
2-5) were administered. The mean administered cumulative 
radioactivity was 11 GBq (range: 200 to 500) [100 mCi/cycle]. 
Except for one, all patients are alive and have experienced a decline 
in the CgA and calcitonin values for the baseline (baseline CgA: 
371.5 ng/mL vs. post-treatment: 201 ng/mL, p-0.0312); (baseline s. 
calcitonin:1511 pg/mL vs. post-treatment: 1046.5 pg/mL, p-0.1250). 
All four patients who underwent molecular tumour response 
assessment demonstrated stable disease. None of the patients 
experienced grade III/IV haematological, kidney or hepatotoxicity 
from [177Lu]Lu-DOTAGA(SA.FAPi)2 therapy. Conclusion: The 
preliminary data suggest that the [177Lu]Lu-DOTAGA.(SA.FAPi)2 is 
safe, effective, and most importantly, opens up a new avenue for 
the systemic treatment of aggressive NETs who cannot benefit from 
177Lu/90Y/225Ac-PRRT. 
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OP-754
Peptide Receptor Alpha-particle-emitting Radionuclide 
Therapy of Progressive Metastatic Neuroendocrine 
Neoplasms Prolongs Progression-free Survival in an 
Upfront as well as Salvage Treatment Setting
H. Kulkarni1, J. Zhang1,2, A. Singh1, F. Robiller1, C. Schuchardt1, R. P. 
Baum1,3;  
1Zentralklinik Bad Berka, Bad Berka, GERMANY, 2National 
University of Singapore, Singapore, SINGAPORE, 
3Curanosticum, Wiesbaden, GERMANY.

Aim/Introduction: Due to a much higher linear energy transfer 
of the alpha particles, peptide receptor alpha-particle-emitting 
radionuclide therapy (PRART) could have higher therapeutic 
efficacy in neuroendocrine neoplasms (NENs). This retrospective 
analysis estimated the response at 3 months and progression-
free survival after 2-4 cycles of PRART using Ac-225 DOTATOC in 
progressive metastatic NENs. Materials and Methods: PRART using 
2-4 cycles of Ac-225 DOTATOC was performed in 41 patients with 
NENs after confirmation of high somatostatin receptor expression 
on Ga-68 DOTATOC PET/CT, administering a total of 93 cycles 
(applied radioactivity per cycle 100-150 kBq/kg) at 8-12-week 
intervals. Out of these patients, 36 had progressed after previous 
PRRT (2 - 11 cycles) using beta-emitters (Lu-177 / Y-90) and received 
PRART as salvage treatment. On the other hand, 5 patients with 
disseminated liver metastases received upfront PRART, defined 
as the application of the alpha-emitter in the first or second 
cycle. Intra-arterial applications were performed in 8 patients. All 
laboratory parameters (including complete blood counts, renal, 
hepatic function etc.) were regularly monitored. Objective response 
3 months post-therapy was measured by RECIST 1.1. Secondary 
endpoints included overall and progression-free survival (PFS) after 
upfront or salvage PRART. Results: PRART was well tolerated by all 
patients. There was no grade 3-4 hematological or renal toxicity, 
and no worsening of hepatic function post-therapy. All 5 patients 
receiving upfront PRART, and 18 patients (50 %) receiving salvage 
PRART demonstrated a partial remission of the disease. Stable 
disease was seen in 14 patients (38.9 %) and disease progression 
in 4 patients (11.1 %) after salvage PRART. Median OS has not been 
reached over a follow-up of 39 months. The median PFS after 
salvage PRART was 14 months (9-19 months), whereas that after 
upfront PRART has not been reached over a follow-up of 25 months. 
Conclusion: Compared to historical controls (conventional PRRT 
using beta-emitters), PRRT administering Ac-225 DOTATOC appears 
to be more effective in prolonging progression-free interval in 
progressive metastatic NENs - in both, those refractory to beta 
emitters Lu-177 and Y-90, and as upfront treatment. References: 
Baum RP, Kulkarni HR, Singh A, et al. Results and adverse events 
of personalized peptide receptor radionuclide therapy with 
Yttrium-90 and Lutetium-177 in 1048 patients with neuroendocrine 
neoplasms. Oncotarget. 2018, 15;9:16932-16950

OP-755
177Lu-DOTATATE therapy in advanced pancreatic 
neuroendocrine tumors: data from 187 patients of the 
national registry SEPTRALU
M. Mitjavila-Casanovas1, P. Belló2, V. Pubul3, A. Garcia-Burillo4, J. 
Hernando5, J. Alonso-Farto6, J. Arbizu7, E. Rodeño8, M. Estorch9, P. 
Gajate10, D. Marin11, L. García-Cañamaque12, B. Llana13, B. Miguel14, 
M. Castellón15, E. Caballero16, M. Coronado17, J. Cano18, A. Repetto19, 
J. Vercher20, A. Muros21, P. García-Alonso22, M. del Olmo23, A. 
Carmona-Bayonas24, P. Jimenez-Fonseca13;  
1Hospital Universitario Puerta de Hierro Majadahonda, Madrid, 

SPAIN, 2Hospital Universitario La Fé, Valencia, SPAIN, 3Hospital 
Universitario Santiago de Compostela, Santiago de Compostela, 
SPAIN, 4Hospital Universitario Vall d’Hebron, Barcelona, SPAIN, 
5Hospital Universitario Vall d’Hebron, Barcelona, SPAIN, 6Hospital 
Universitario Gregorio Marañón, Madrid, SPAIN, 7Clínica 
Universidad de Navarra, Pamplona, SPAIN, 8Hospital Universitario 
de Cruces, Bilbao, SPAIN, 9Hospital de la Santa Creu i San Pau, 
Barcelona, SPAIN, 10Hospital Universitario Ramón y Cajal, Madrid, 
SPAIN, 11Hospital Universitario 12 de Octubre, Madrid, SPAIN, 
12Hospital HM Sanchinarro, Madrid, SPAIN, 13Hospital Universitario 
Central de Asturias, Oviedo, SPAIN, 14Hospital Universitario de 
Burgos, Burgos, SPAIN, 15Hospital Universitario Virgen de la 
Arrixaca, Murcia, SPAIN, 16Hospital Universitario Doctor Peset, 
Valencia, SPAIN, 17Hospital Universitario La Paz, Madrid, SPAIN, 
18Hospital General Universitario de Ciudad Real, Ciudad Real, 
SPAIN, 19Hospital Universitario Son Espases, Mallorca, SPAIN, 20ICO - 
H Universitario Bellvitge, Barcelona, SPAIN, 21Hospital Universitario 
Virgen de las Nieves, Granada, SPAIN, 22Hospital Universitario de 
Getafe, Madrid, SPAIN, 23Hospital Universitario La Fe, Valencia, 
SPAIN, 24Hospital Universitario Morales Meseguer, Murcia, SPAIN.

Aim/Introduction: The phase 3 NETTER-1 trial established the 
efficacy and safety of 177Lu-DOTATATE therapy (PRRT) in patients 
with advanced midgut grade 1-2, somatostatin receptor (SSTR)-
positive neuroendocrine tumor (NET) progressing to long-acting 
octreotide. However, there is no evidence based on a phase 3 
trial in patients with pancreatic NET (panNET). The aim was to 
analyze the efficacy and safety of PRRT in patients with advanced 
panNET in the clinical practice. Materials and Methods: SEPTRALU 
is a national, multi-center (23 hospitals) registry of patients with 
advanced NET treated with 177Lu-DOTATATE in clinical practice. 
Patients with advanced panNET treated between 2014 and 2021 
were included in this analysis. Survival was analyzed using the 
Kaplan-Meier method, response rate was determined by RECIST 
1.1 criteria, and toxicity was classified according to the Common 
Terminology Criteria for Adverse Events (CTCAE) v3.0. Results: Of 
the 533 patients registered, 35% (n=187) had a panNET. The median 
age was 64 years (range, 21-88), 43% (n=81) were female, and 89% 
(n=166) had a good ECOG performance status (0-1). Regarding 
tumor, 27% (n=50) were grade 1, 58% (n=108) were grade 2, 13% 
(n=24) were well differentiated grade 3 NET, 2% (n=5) were poorly 
differentiated grade 3 neuroendocrine carcinoma (NEC), and the 
median Ki67 was 5% (1-80). PRRT was administered in 1st (3%), 2nd 
(20%), 3rd (31%) or >3 lines (46%). The most frequent prior therapies 
were somatostatin analogues (92%), surgery (48%), everolimus 
(43%) and sunitinib (36%). An overall (partial and complete) 
response was observed in 31%, disease control (response and 
stabilization) in 71%, progression in 13%. After a median follow-up 
of 31 months, 104/187 progression events were observed, with a 
median progression free survival of 28.87 months (95% confidence 
interval (CI), 24.7-33.4) and 75/187 deaths, with a median overall 
survival of 41 months (95% CI, 35-NA). The most frequent grade 1-2 
toxicity was nausea (36%), hematological (31%), and emesis (26%). 
Grade 3-4 treatment-related adverse events were reported in 14 
(7%) patients being the most frequent hematological (5%), emesis 
(2%) and nephrotoxicity (2%). Conclusion: In this clinical practice 
series, 177Lu-DOTATATE therapy has shown an efficacy and safety in 
advanced panNET similar to those reported in midgut NETs.
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OP-756
Re-challenge Peptide Receptor Radionuclide Therapy 
using the SSTR Antagonist Lu-177 DOTA-JR11: Pilot 
Results assessing Dosimetry, Safety and Response
H. Kulkarni, C. Schuchardt, F. Robiller;  
Zentralklinik Bad Berka, Bad Berka, GERMANY.

Aim/Introduction: Due to a higher somatostatin receptor 
(SSTR) affinity, peptide receptor radionuclide therapy (PRRT) 
using SSTR antagonist is effective in progressive and metastatic 
neuroendocrine neoplasms (NENs), that have an insufficient uptake 
of the SSTR agonist for conventional PRRT. The aim of our study 
was to assess the safety, dosimetry, and response after re-challenge 
PRRT using the SSTR antagonist Lu-177 DOTA-JR11 in metastatic 
NENs. Materials and Methods: Nine patients with metastatic NENs 
(aged 56+/-15 years), who had progressed after an initial response 
to the SSTR antagonist PRRT using Lu-177 DOTA-LM3, received 
total of 18 cycles (2 cycles each) of re-challenge PRRT using the 
SSTR antagonist Lu-177 DOTA-JR11. High uptake before treatment 
was confirmed by Ga-68 NODAGA-JR11 PET/CT. The administered 
activity ranged from 3.5 to 6.0 GBq Lu-177 DOTA-JR11. In addition 
to dosimetry calculations (OLINDA 2.0 / MIRD), safety (according to 
CTCAE v5.0) and response at 3 months post-therapy (RECIST 1.1) 
were analysed. Results: Significant retention of Lu-177 DOTA-JR11 
was observed in the tumor lesions with high tumor-to-background 
uptake in all patients. The median absorbed dose to metastases 
using Lu-177 DOTA-JR11 was 23.2 Sv/GBq, that to the kidneys 
was 1.6 Sv/GBq, and to the whole body was 0.09 Sv/GBq. The 
treatment was well tolerated by all patients. There was no grade 2 
or higher hematological or organ toxicity after re-challenge PRRT 
using Lu-177 DOTA-JR11. Response evaluation at 3 months post-
therapy demonstrated partial remission in 3, stable disease in 5, 
and progressive disease in 1 patient. Conclusion: Due to a higher 
tumor-to-background ratio of the absorbed doses, re-challenge 
PRRT using Lu-177 DOTA-JR11 appears to be feasible, safe, and 
effective in NENs progressing after prior SSTR antagonist PRRT. 
Further safety and efficacy studies in a larger patient number are 
warranted. References: Baum RP, Zhang J, Schuchardt C, Müller 
D, Mäcke H. First-in-Humans Study of the SSTR Antagonist Lu-177 
DOTA-LM3 for Peptide Receptor RadionuclideTherapy in Patients 
with Metastatic Neuroendocrine Neoplasms: Dosimetry, Safety, and 
Efficacy. J Nucl Med. 2021;62:1571-1581

OP-757
Inflammation based index and tumor heterogeneity on 
pretherapeutic 68Ga DOTATOC PET/CT predict outcome in 
midgut neuroendocrine tumor patients treated with 177Lu-
oxodotreotide
L. Vija1, L. Dierickx1, S. Kanoun1, J. Texier1, M. Terroir1, T. Cassou 
Mounat1, S. Zerdoud1, E. Gabiache1, S. Brillouet1, C. Lamesa1, R. 
Guimbaud1, I. Berry1, F. Savagner2, F. Courbon1;  
1Institut Claudius Regaud-Oncopole, Toulouse Cedex 9, FRANCE, 
2Institut Fédératif de Biologie, Toulouse Cedex 9, FRANCE.

Aim/Introduction: Peptide receptor radionuclide therapy 
with 177Lu oxodotreotide (LuPRRT) is a standard treatment for 
the management of patients with inoperable metastatic well 
differentiated neuroendocrine tumors of the midgut(iNET). As 
LuPRRT becomes widely used for a heterogeneous population of 
NET patients, practical predictive biomarkers are needed. The blood 
biomarker inflammation based index (IBI) derived from serum C 
reactive protein and albumin is associated with progression free 

survival (PFS) and overall survival (OS) in patients treated with 
PRRT for various NETs. Ga-68 DOTATOC PET/CT metrics including 
assessment of lesion heterogeneity have been evaluated as 
predictive for response to PRRT. We aimed to perform several 
analyses on pretherapeutic 68Ga DOTATOC tumor uptake metrics, 
including visual assessment of lesion heterogeneity as well as 
the IBI for LuPRRT in well differentiated grade I-II iNET patients, 
as an intermediate ancillary analysis of a prospective pilot study 
(NCT03667092). Materials and Methods: 43 patients with grade 
I-II midgut NET received up to 4 cycles of 7.4 GBq/cycle of 177Lu 
oxodotreotide. 38 patients underwent baseline 68Ga-DOTATOC 
PET/CT and baseline blood tests allowing to assess the IBI. 68Ga 
DOTATOC-avid tumor lesions were semiautomatically delineated 
using a 40% SUVmax threshold based approach. PRRT response was 
assessed on CT using RECIST 1.1 at 12 months after start of LuPRRT. 
Results: Disease stabilization was achieved in 63% (n=24), partial 
response in 18% (n=7) and progression in 21% (n=8) patients. 
Median PFS was 19 months (0.4-42 months) and median OS was 
23.95 months (0.4-46.7). Elevated baseline IBI was associated with 
worse PFS and OS (p<0.0001). SSTR expression was heterogeneous 
in 11/39 (28%) patients. Patients with visual heterogeneous uptake 
on target lesions on the baseline 68Ga DOTATOCPET/CT had a 
significant lower PFS (p=0.004) and OS (p= 0.029). An SUVmean 
higher than 20 (mean) was associated with better survival (p= 
0.045); SUVmax, total metabolic volume (TMV), TMVxSUVmean, 
didn’t show statistical difference. A composite score based on 
IBI and lesion heterogeneity on baseline PET allowed to stratify 
patients with significantly different survival. Patients with controlled 
disease showed a significantly higher baseline SUVmax (p=0.0001) 
and SUVmean (p= 0.003), and a low IBI (p=0.02). Conclusion: Low IBI 
and tumor homogeneity, as well as high tumor uptake on Ga-DOTA 
PET before LuPRRT predict better outcome in patients with iNET 
treated with LuPRRT. Analyses on survival and several PET metrics 
related to Ga-DOTA PET volume uptake with different thresholds 
are ongoing. 

OP-758
Pharmaco-kinetic and -dynamic analysis of 177Lu-
DOTATATE in patients with gastroenteropancreatic 
metastatic neuroendocrine tumors and correlation with 
treatment outcome
L. Dierickx1,2, M. Lambert3, S. Brillouet1,2, R. Guimbaud4,2, F. 
Mokrane4,2, C. Zadro4,2, E. Partouche4,2, E. Chatelut3;  
1Institut Claudius Regaud, Institut Universitaire de Cancer 
Toulouse-Oncopole, Toulouse, FRANCE, 2Universitary Center of 
Excellence for Neuroendocrine Tumors Toulouse, Toulouse, FRANCE, 
3Institut Claudius Regaud, Cancer Research Center of Toulouse, 
Inserm U1037, Université Paul-Sabatier, Toulouse, FRANCE, 
4Centre Hospitalier Universitaire Toulouse, Toulouse, FRANCE.

Aim/Introduction: 177Lu-Dotatate with co-infusion of amino 
acids (AA) is used for the treatment of gastroenteropancreatic 
neuroendocrine tumors. Using a validated population based 
approach model (ref ), this study aims 1. to quantify the impact of 2 
types of AA cocktails, 2. to assess inter- and intra-patient variability 
of 177Lu-Dotatate plasma exposure (AUC) and its hematological 
impact and 3. to assess the correlation between mean AUC and 
treatment outcome at 6 months. Materials and Methods: Four 
injections of 7400 MBq 177Lu-Dotatate were administered with one 
of two types of AA infusions: Lysakare (L) and Primene 10% (P). Nine 
blood samples/cycle were collected at 0, 1, 2, 4, 8, 16, 24, 72 and 
144 h post-dose. Radioactivity was measured and retrospectively 
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analyzed using NONMEM (version 7.4.1) (ref ). Hematological 
toxicity was evaluated between baseline and day15 after the first 
cycle using a linear regression and a Wilcoxon-Mann-Whitney test 
was used to examine the correlation between the hematological 
toxicity with therapeutic impact and the calculated AUC Results: 
83 consecutive patients with P (n= 46 pts) or L (n= 36 pts) were 
included for a total of 1678 radioactivity-time data corresponding 
with a median of 3 cycles per patient (range 1 - 4) and a median 
of 7 observations per patient and per cycle (range 3 - 9). The AUC 
was significantly higher for the L group (Table). The lymphocytes 
showed a significant individual decrease at day 15 of cycle 1 which 
correlated significantly with AUC (0.021, n=75). The mean AUC ± 
SD of patients experiencing hematotoxicity, leading to treatment 
discontinuation or dose concession, was 4,511 ± 2,669 MBq.h/L. 
The mean exposure of non-responders at six months (3,508 ± 977 
MBq.h/L) was lower than that of responders (3,924 ± 1,541 MBq.h/L), 
but the difference was not significant (p=0.79). Conclusion: 
Our study showed a significant impact of the AA infusion on the 
177Lu-DOTATATE exposure which differs between the AA. The AUC 
showed a significant inter-patient variability and a low intra-patient 
variability. AUC is significantly correlated with patients having to 
stop or decrease administered activity during treatment. AUC may 
be a potential biomarker for monitoring or assessing efficacy and 
toxicity to be confirmed in larger studies. References: Puszkiel, A., 
Bauriaud-Mallet, M.; Bourgeois, R., et al. Evaluation of the Interaction 
of Amino Acid Infusion on 177Lu-Dotatate Pharmacokinetics in 
Patients with Gastroenteropancreatic Neuroendocrine Tumors. Clin 
Pharmacokinet 2019, 58, 213-222, doi:10.1007/s40262-018-0674-1. 

OP-759
Safety and Feasibility of Rhenium-186 Nanoliposome 
(186RNL) in Leptomeningeal Metastases [LM] Phase 1 dose 
escalation Trial
N. LaFrance1,2, A. Brenner1,3, M. Youssef1, A. Bao1, W. Phillips1, M. 
Hedrick1;  
1Norman LaFrance, Newtown, PA, UNITED STATES OF AMERICA, 
2PLUS Therapeutics, San Antonio, TX, UNITED STATES OF AMERICA, 
3University of Texas, San Antonio, TX, UNITED STATES OF AMERICA.

Aim/Introduction: Leptomeningeal Metastases (LM) is a devastating 
tumor complication affecting the subarachnoid (SA) space. LM USA 
incidence is ~ 110,000 with breast cancer, lung cancer, melanoma, 
and gastrointestinal malignancies most common. Common 
therapies are radiation and SA or IV chemotherapy. Without 
treatment, survival is short, approximately 4-6 weeks. LM patients 
have limited treatment options and better treatment options are 
needed. Nanoliposomal rhenium-186 (186RNL) emits both beta 
and gamma particles, has a low dose rate and high radiation 
density. We report first results of the enrolling ReSPECT-LM phase 
1/2a 186RNL LM dose escalation trial.. Materials and Methods: 
Preclinical evaluation of 186RNL was performed in a syngeneic rat 
model of LM. At 15 days post transplant, animals were treated 
intraventricularly with 186RNL (0.689 mCi) or control, unloaded 
liposomes. At 24 hours, mean CSF absorbed radiation dose was 
>1,100 Gy (1,136 ±226). Two weeks following treatment, 50% 
control animals and 100% 186RNL treated animals were alive. At 4 
weeks, 75% control animals and 37.5% treated animals had died. 
Based on this preclinical data and our experience using 186RNL 
clinically for recurrent glioma, a phase I/2a, 2 part dose escalation 
trial was initiated (ReSPECT- LM Trial). In part 1 of ReSPECT-LM, we 
are charactering the safety/tolerability of a single administration of 

186RNL by intrathecal (IT) delivery & identify the maximum tolerated/
maximum feasible dose. In part 2, we will estimate 186RNL anti-
tumor activity as a single agent in patients with LM in breast cancer 
and non-small cell lung cancer. Also, we will characterize 186RNL 
pK & dosimetry after delivery via Ommaya reservoir, determine 
the overall response rate (ORR) for patients treated with 186RNL 
based on CSF and radiographic findings, and describe the survival 
distribution. Results: ReSPECT-LM is enrolling and the 1st patient 
dosed (186RNL 6.6 mCi in 5ml administered via Ommaya reservoir). 
Dosing was well-tolerated. No AEs were observed/reported as of 
Day 28 following treatment. CSF tumor cell assays at pre-dose, 24 
and 48 hours post administration and imaging of 186RNL distribution 
were performed. 186RNL imaging confirmed broad SA distribution 
by imaging at least 168 hours after administration. Predose CSF 
tumor cell count was 70.77 cells/ml and following treatment, 39.79 
cells/ml and 6.12/6.4/7.05 cells/ml at 1/2/28 days, respectively. 
Conclusion: The unique formulation and characteristics of 186RNL 
may make it an attractive option for patients with LM. We will 
provide an update of the ReSPECT- LM clinical trial at the meeting.

OP-760
177Lu-PSMA radioligand therapy for recurrent/metastatic 
salivary gland cancer patients, a phase II pilot study
PrimaryAuthor.AuthorBlock: 
M. J. M. Uijen1, M. Gotthardt2, J. Nagarajah2, C. M. L. van Herpen1;  
1Radboud University Medical Center, Department of Oncology, 
Nijmegen, NETHERLANDS, 2Radboud University Medical Center, 
Department of Medical Imaging, Nijmegen, NETHERLANDS.

Aim/Introduction: Due to limited systemic treatment options for 
salivary gland cancer (SGC) patients, new treatments are warranted.
Prostate-specific membrane antigen (PSMA) PET imaging results in 
SGC patients demonstrate PSMA avidity of SGC and thus indicated 
that PSMA radionuclide therapy may be a useful option for these 
patients, especially in case of the adenoid cystic carcinoma (ACC) 
and salivary duct carcinoma (SDC) subtypes. Therefore, this study 
evaluates the safety and efficacy of PSMA targeted radionuclide 
therapy in ACC and SDC patients. Materials and Methods: This is 
an ongoing single-centre, single-arm, phase II pilot study. Incurable, 
recurrent or metastatic ACC and SDC patients with sufficient PSMA 
tracer uptake on [68Ga]Ga-PSMA PET imaging are treated with 2-4 
cycles of 7.4 GBq [177Lu]Lu-PSMA-I&T. Subsequent treatments are 
given with an interval of 6±1 weeks. Baseline imaging is repeated 
during mid-treatment imaging evaluation (4 weeks after cycle 
2), in case of disease progression per RECIST 1.1 the treatment is 
discontinued, otherwise patients will receive the full treatment 
(4 cycles). The primary endpoint is safety. Secondary endpoints 
include the objective response rate (ORR), progression-free survival 
(PFS), and overall survival (OS). Results: To date, 20 patients were 
screened for eligibility. Twelve patients (10 ACC and 2 SDC) met 
the inclusion criteria and received at least one cycle of 7.4 GBq 
[177Lu]Lu-PSMA-I&T.Ten patients had the mid-treatment evaluation 
resulting in the discontinuation of treatment in 6 patients (due 
to progressive disease) and the continuation of treatment in 4 
patients. These four patients have all received the full treatment 
(4 cycles) and 3 patients (75%) showed stable disease 3 months 
after treatment completion and 1 patient (25%) had progressive 
disease. Furthermore, two patients recently started treatment (no 
mid-treatment evaluation thus far).The most common observed 
adverse events included: nausea (75%), dry mouth (75%), fatigue 
(67%), and anemia (58%), and all of them limited to grade 1 or 2. 
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Two patients (17%) developed grade 3 toxicity (lymphocytopenia 
N=1) and hyponatremia N=1). No grade 4 or grade 5 toxicity was 
observed. PFS and OS are immature. Conclusion: The first results 
of [177Lu]Lu-PSMA-I&T in SGC patients indicate that this treatment is 
well-tolerated but the efficacy thus far seems to be limited: stable 
disease was achieved in 3 out of 10 patients with ACC. Final results 
are expected for fall 2022, the study will then still be onging for the 
SDC group. 

OP-761
Efficacy, Early toxicity and Cosmetics in Patients with Non-
Melanoma Skin Cancers Treated with Rhenium [188RE]-
Resin
L. Vetrone1, C. Baraldi2, F. Savoia3, A. Farina1, S. Vichi4, F. Zagni5, C. 
Malizia6, B. Piraccini2, L. Strigari5, S. Fanti1,7, P. Castellucci7;  
1Nuclear medicine, Alma Mater Studiorum University of Bologna, 
Bologna, ITALY, 2Dermatology Department, IRCCS Azienda 
Ospedaliero-Universitaria di Bologna, Bologna, ITALY, 3Skin 
Cancer Unit, IRCCS Istituto Romagnolo per lo Studio dei Tumori 
(IRST) “Dino Amadori”, Meldola, ITALY, 4Clinical Engineering 
Department, IRCCS, Azienda Ospedaliero-Universitaria di Bologna, 
Bologna, ITALY, 5Medical Physics Department, IRCCS Azienda 
Ospedaliero-Universitaria di Bologna, Bologna, ITALY, 6PET 
Radiopharmacy Unit, IRCCS, Azienda Ospedaliero-Universitaria 
di Bologna, Bologna, ITALY, 7Nuclear Medicine, IRCCS, Azienda 
Ospedaliero-Universitaria di Bologna, Bologna, ITALY.

Aim/Introduction: Basal-cell carcinoma(BCC) and squamous-
cell carcinoma(SCC) are the most common hystotypes of non-
Melanoma Skin Cancers(NMSC). When Mohs’surgery is not possible, 
many other non-invasive therapies are available, such as high dose 
brachytherapy with a non-sealed 188Re-resin (OncoBeta®GmbH 
for Rhenium-SCT®). The aim of this monocentric-prospective study 
is to assess efficacy in terms of local control, early toxicity, and 
cosmetic results after a single application and to correlate them 
with treatment’s and lesion’s features. Materials and Methods: 
Enrolment criteria were: 1) histologically proven BCC or SCC; 2) 
lesion thickness invasion lower than 3.0 mm according to biopsy 
3) lesions categorized as “difficult to treat “with Mohs surgery 
4) contraindication or refusal of surgery. Early toxicity (ET) was 
assessed between 14 and 32 days after treatment according to 
the Common Terminology Criteria for Adverse Events 5.0 (CTCAE). 
After six months of follow up(FU), efficacy and cosmetics were 
evaluated with dermoscopy and biopsy (if needed) and a clinical 
aesthetic evaluation according to RTOG scale. Patients (pts) were 
then followed after12, 24, 36, 48 months. Results: From 09/2017 
to 03/2022, 133 lesions were treated (80/133 BCC;53/133 SCC) in 
105pts (mean age 82 years old). Mean surface area (SA) was 6,8cm2 
(1-60cm2), mean thickness was 1,26mm (0.2-3mm), mean volume 
(GTV) 1,13cm3 (0,05 - 15 cm3). Mean dose at 0,5mm depth was 
51Gy, mean delivered activity in a single fraction (DA) was 259MBq 
and mean treatment’s time was 85 minutes (21-285 minutes). At 6 
months FU 128/133 lesions were evaluated: 125/128 (98% efficacy) 
showed complete healing with 3/128 cases showing relapse. 
During FU we observed 2 relapses after 12months and other 2 after 
24months. ET were: G1 in 69/133; G2 in 57/133; G3 was in 7/133. 
All G1 and G2 lesions resolved completely within 32days, while G3 
resolved in up to 90days. Cosmetic results were available in 128 
lesions: 93/128 were excellent, 34/128 were good and 1/128 poor. 
Krusal-Wallis showed an exponential correlation between ET and SA/
GTV/DA (p.value respectively 0,04-0,04-0,005). At univariate logistic 

analysis it turned out that SA, DA, thickness, and treatment’s time 
also influenced independently ET and cosmetics. Conclusion: High 
dose brachytherapy with 188 Re-resin showed to be an effective, 
non-invasive and safe therapy, providing excellent cosmetic results. 
Specific lesion’s characteristics and treatment’s features significantly 
influenced early toxicity and cosmetics. Further studies are needed 
to find the optimal personalized treatment strategy. 
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OP-762
Assessing synaptic density in amyotrophic lateral sclerosis 
with 18F-SynVesT-1 positron emission tomography imaging
Y. Tang, M. Zhou, J. Li, B. Chen, W. Rao, L. Xiao, S. Hu;  
Xiangya Hospital Central South University, Changsha, CHINA.

Aim/Introduction: Synaptic loss of motor and extramotor neurons 
is well established as the major correlate of characteristic and 
consistent pathology in amyotrophic lateral sclerosis (ALS). The 
ability to measure synaptic density in vivo could accelerate the 
development of identification and differential diagnosis for ALS. 
We aimed to evaluate the use of 18F-SynVesT-1 positron-emission 
tomography (PET) as a potential biomarker of ALS pathology and 
investigate whether a specific synaptic density signature is present 
in ALS patients. Materials and Methods: Twenty-one patients 
with ALS and 25 matched healthy controls (HCs) were recruited. 
All participants underwent PET imaging with 18F-SynVesT-1. 
All ALS patients underwent detailed neurological examination 
and standardized electrodiagnostic examination. Patients were 
subdivided into several groups according to the site of onset, 
Edinburgh Cognitive and Behavioural ALS Screen (ECAS) score, and 
progressor. The standardized uptake values (SUVs) of 18F-SynVesT-1 
were computed for regions of interest (ROIs), along with SUV ratio 
(SUVr) between ROI and centrum semiovale (white matter). Synaptic 
density between ALS patients and HCs and between different ALS 
patient subgroups were compared. Moreover, exploratory analyses 
examined the relationship between the SUVr of Broadmann area 4 
and ALS Functional Rating Scale-Revised (ALSFRS-R) scores, SUVr of 
Broadmann areas 9, 10, 11, 20, 21 and 22, and ECAS scores, and the 
SUVr of Broadmann areas 34, 35 and 36, and the memory functions 
of ECAS using the Pearson correlation, with p ˂ 0.05 as a threshold 
for significance. Results: Compared to that in HCs, in ALS patients, 
we found low uptake in the right temporal lobe, the bilateral frontal 
lobe, and hippocampus-insula region. We also found a low uptake 
in the bilateral temporal lobe, hippocampus-insula, and left frontal 
lobe in ALS patients with cognitive impairment compared to that of 
HCs. Furthermore, compared to spinal-onset ALS patients, bulbar-
onset ALS patients showed low uptake in the bilateral cingulate 
gyrus and high uptake in the bilateral temporal lobe and left occipital 
lobe. In ALS patients, no significant relationship between the SUVrs 
for the 10 major Broadmann areas and clinical features using the 
Pearson correlation (all p> 0.05). Conclusion: 18F-SynVesT-1 PET 
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imaging may provide a direct measure of synaptic density, and it 
therefore might represent a potentially useful biomarker for ALS 
diagnosis, particularly for estimating the progression and site of 
onset of ALS patients. 18F-SynVesT-1 PET is presently not justified 
as a routine investigation to detect evidence of brain dysfunction 
justifying cognitive decline in ALS.

OP-763
Beyond steady-state amyloid PET to detect demyelination 
in multiple sclerosis (MS)
M. Donegani1, M. Pardini2, A. Chincarini3, L. Roccatagliata4, A. 
Donniaquio2, R. Gianeri3, F. Sensi3, F. D’Amico1, G. Novi5, A. Laroni2, 
A. Murialdo5, G. Ribizzi5, G. Sambuceti1, A. Uccelli2, M. Inglese2, F. 
Nobili2, S. Morbelli1;  
1Department of Health Sciences (DISSAL), University of Genoa, 
Genoa, ITALY, 2Department of Neuroscience, Rehabilitation, 
Ophthalmology, Genetics, Maternal and Child Health 
(DINOGMI), University of Genoa, Genoa, ITALY, 3National 
Institute of Nuclear Physics (INFN), Genoa section, Genoa, ITALY, 
4Neuroradiology Unit, University of Genoa, Genoa, ITALY, 5Division 
of Neurology, IRCCS Policlinico San Martino, Genoa, ITALY.

Aim/Introduction: Quantification of myelin loss in MS remains 
challenging. PET imaging with ß-amyloid ligands is emerging as a 
molecular imaging technique targeting quantitative measurement 
of myelin content changes in MS. Available pioneering data have 
to date focused on measurement of standard uptake value ratio 
(SUVr) and distribution volume ratio (DVR) at equilibrium or in late 
static standard PET imaging (i.e. after 90 minutes). Based on the 
proposed amyloid PET traces affinity to myelin, we evaluated the 
value of early PET dynamic images followed by late acquisition 
to elucidate the biologic underpinnings of amyloid PET signal in 
MS. Materials and Methods: 95 white matter lesions in sixteen 
MS patients ( 11 primary-progressive (PPMS), 5 relapsing-remitting 
(RRMS), age 43.2±10.8 years) recruited in a prospective trial founded 
by the Italian Ministry of Health were included in these preliminary 
analyses. Lesions were segmented using 3T MRI. Baseline [18F]
Florbetaben PET (early dynamic acquisition of the first 30 minutes 
and late steady state acquisition 90-110 minutes p.i.) were analyzed. 
After PET normalization on the cerebellum, SUVratio in the 
individual lesions and in the contralateral normal appearing white 
matter (NAWM) was measured in late and early PET images. Lesions 
size-effect on PET signal was also assessed. Early frames were 
submitted to a principal component analysis (PCA). Late lesional 
and NAWM SUVr and PCA scores, were compared and correlated 
among themselves and with T1/T2 ratio, a proxy measure of 
myelin loss (linear regression and Bland-Altmann plot). Results: 
Two PCAs explained 90% of variance of early dynamic tracer 
profile. PCA1 corresponded to a positive and constant vector (likely 
reflecting local tracer uptake overtime), while PCA2 loads showed 
a descending trend overtime (possibly better capturing plaques 
dynamic nature). SUVratio and early PCA2 were significantly lower 
in lesions compared to NAWM (p<0.001). Both in lesions and in 
NAWM, late static SUVratio and PCA2 (but not PCA1) correlated with 
T1/T2 ratio values (p<0.001). Conclusion: We confirmed previous 
pioneering data suggesting that late steady state amy-PET images 
are able to capture demyelination in MS lesions. However, tracer 
kinetic over time seems to open a further window on the capability 
of amyloid PET to assess myelin dynamics in MS lesions (which 
might go beyond the intensity uptake reflected by SUVratio). 

OP-764
The Expression of Fructose-1,6-Bisphosphatase 1 is 
Associated with [18F]-FDG Uptake and Prognosis in 
Patients with Temporal Lobe Epilepsy
W. Rao1, Y. Tang1, B. Chen1, L. Xiao1, H. Zhu2, S. Hu1;  
1Department of Nuclear Medicine, Xiangya Hospital, Central South 
University, Changsha City, CHINA, 2Department of Neurology, 
Xiangya Hospital, Central South University, Changsha City, CHINA.

Aim/Introduction: [18F]-FDG PET has shown the region of reduced 
interictal glucose metabolism in the epileptogenic temporal 
lobe, which might be associated with surgical prognosis, but 
the pathogenesis remained unclear. The correlation between 
fructose-1,6-bisphosphatase 1 (FBP1) and glucose uptake has 
been proved at various tissue and cellular levels. We aimed to 
determine whether FBP1 expression is associated with [18F]-FDG 
PET uptake in patients with temporal lobe epilepsy (TLE). We also 
investigated how FBP1 expression and [18F]-FDG uptake are related 
to surgical long-term prognosis and gamma-aminobutyric acid 
type A receptor (GABAAR), and whether the molecular mechanism 
involves glucose transporter-3 (GLUT-3), and hexokinase-II (HK-
II) expression. Materials and Methods: Forty-three patients with 
TLE with hippocampal sclerosis underwent [18F]-FDG PET before 
surgery. Patients were classified either as Ia (Engel class Ia, n = 27) 
or non-Ia (Engel class Ib-IV, n = 16) groups according to at least 1 
year of follow-up after surgery. Rats were subjected to the lithium-
pilocarpine model of TLE and underwent [18F]-FDG micro-PET 
imaging on the third day after modeling. The maximum standardized 
uptake (SUVmax) was measured by sketching a volume of interest 
(VOI) in the hippocampus region. Immunohistochemistry staining 
and western blotting analysis of the hippocampus included the 
expression level of FBP1, GABAAR, GLUT-3, and HK-II. Spearman 
rank correlation was applied to determine the association of FBP1 
expression with the above indicators and surgical prognosis. 
Results: There was an inverse relationship between FBP1 
expression and SUVmax (r = -0.4741, P<0.01). SUVmax was higher 
in Ia group (7.31±0.97) than in non-Ia group (6.56±0.96, P<0.05). 
FBP1 expression was lower in Ia group (0.24±0.03) than in non-Ia 
group (0.27±0.03, P<0.01). The immunohistochemistry staining 
and western blotting results revealed that FBP1 was upregulated 
(both P< 0.005) and GLUT-3 and GABAAR were downregulated 
(both P< 0.05) in the TLE rats. There were relationship between 
FBP1 expression and SUVmax (r = -0.8246, P<0.05), and GLUT-3 (r 
= -0.8758, P<0.05), and GABAAR (r = -0.8902, P<0.05), respectively. 
Conclusion: SUVmax was inversely associated with FBP1 expression 
in TLE patients, and FBP1 might inhibit [18F]-FDG uptake by 
regulating GLUT-3 expression. In addition, the high expression of 
FBP1 was the indicative of low GABAAR expression and poor surgical 
prognosis. Our results supported that FBP1 might be involved in the 
regulation of glucose metabolism and excitability of neurons and 
suggested that targeting FBP1 could become a new strategy for 
the treatment of TLE.
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OP-766
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, F. Betti1, L. 
Antonacci1, L. Giusti3, A. Ciccarone2, F. Guidoccio1, F. Santini4, R. 
Bellini5, G. Ceccarini4, S. Del Prato2, D. Volterrani1;  
1Department of Translational Research on New Technologies 
in Medicine and Surgery, University of Pisa, Pisa, ITALY, 
2Department of Clinical and Experimental Medicine, Section of 
Diabetes and Metabolic Diseases, University of Pisa, Pisa, ITALY, 
3Department of Clinical and Experimental Medicine, Section 
of Diabetes and Metabolic Diseases, University of Pisa, Pisa,, 
Pisa, ITALY, 4Obesity and Lipodystrophy Center, Endocrinology 
Unit, University Hospital of Pisa, Pisa, ITALY, 5Section Bariatric 
Surgery Unit, Nuovo Ospedale Santa Chiara, Pisa, ITALY.

Aim/Introduction: Obesity and glucose metabolism disorders are 
associated with deterioration of the cognitive function and brain 
metabolic homeostasis. Gut hormones act upon central circuits and 
exert an important role in the homeostasis of glucose metabolism. 
We aimed to evaluate the impact of bariatric surgery (RYGB) on 
the cerebral metabolic rate of glucose (CMRg) and the interplay 
between gut hormones/metabolomics, CMRg and cognitive 
function. Materials and Methods: Eleven morbidly obese subjects 
with normal glucose tolerance (BMI 46±4.9 kg/m2; HbA1c 40.1±5.9 
mmol/mol; age 42.4±9.8 years) planned for RYGB surgery were 
recruited. All patients underwent a battery of neuropsychiatric tests 
(MMSE, MoCA, Token test, TMT, etc) before and 6 months after RYGB. 
The oral glucose tolerance test (OGTT) was performed, followed by 
60 minutes [18F]FDG (185 ± 100 MBq) dynamic PET study before 
and 6 months after RYGB. Continuous blood samples were drawn 
pre- and post-OGTT at 30, 60, 90, and 120 min for glucose, insulin, 
GLP, VIP, GIP and C-peptide measurements. The same venous blood 
samples were used for calculating radioactivity concentration 
in plasma. Fasting blood samples for metabolomics (leptin, brain 
derived neurotrophic factor, BDNF) were also collected and the 
homeostasis model assessment of insulin resistance (HOMA-IR) was 
calculated as an index of insulin resistance. The influx constant (Ki) 
and CMRg were then quantified for 67 selected region of interest 
(ROI, AAL2 atlas) using the two tissue compartment Patlak approach 
with an imaged-derived input function (PMOD). The paired t-test, 
within-subject ANOVA and Spearman rank correlation were applied 
to assess changes and associations of CMRg and metabolomics. To 
determine within individual 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 and GIP were increased (p<0.05). VIP 
and BDNF levels did not change 6m after RYGB, while fasting plasma 
leptin decreased (p<0.05). The CMRg and Ki showed significant 
drop for all ROIs (p<0.05). At the intra-individual level, rmcorr yields 
a positive relationship between CMRg and BMI (rrm = 0.74, 95% 
CI, p = 0.006) and leptin (rrm= 0.78, 95% CI, p = 0.003). Inverse 
association was depicted between CMRg and pre-OGTT active GLP-
1 (rrm = - 0.6, 95% CI, p < 0.05). Conclusion: We have shown that 
bariatric surgery is associated with reduced brain glucose utilization 
and such reduction correlates with improvements in cognitive 
performance. This study highlights the potential pleiotropic effects 
of bariatric surgery.

OP-767
Analysis of brain metabolism using FDG-PET/CT in 
patients with acute Covid-19
S. De Souza1, N. Colet1, A. Fernandes1, N. Tobar1, S. Dertkigil2, 
M. Takahashi3, B. Amorim1, C. Yasuda4, J. Rodrigues1, D. Zantut-
Wittmann5, C. Ramos1;  
1Nuclear Medicine Division, Department of Radiology, Faculty 
of Medical Sciences, University of Campinas, Campinas, 
BRAZIL, 2Department of Radiology, Faculty of Medical Sciences, 
University of Campinas, Campinas, BRAZIL, 3Gleb Wataghin 
Physics Institute, University of Campinas, Campinas, BRAZIL, 
4Department of Neurology, Faculty of Medical Sciences, 
University of Campinas, Campinas, BRAZIL, 5Endocrinology 
Division, Department of Internal Medicine, Faculty of Medical 
Sciences, University of Campinas, Campinas, BRAZIL.

Aim/Introduction: Neurological sequelae of Covid-19 have been 
widely documented by anatomic and functional methods [1,2]. 
Brain metabolism studies using 18F-FDG PET/CT during the 
subacute phase of the disease have also been published [1]. On 
the other hand, there is a lack of information about the influence 
of SARS-Cov2 infection on brain metabolism during the acute 
phase of the disease. The aim of this study was to identify and 
quantify changes in brain metabolism during the acute onset 
of Covid-19. Materials and Methods: We studied 23 patients (13 
women, median age 55.5[33-78] years) hospitalized with positive 
nasopharyngeal swab test (RT-PCR) for Covid-19 and requiring 
supplemental oxygen. Dedicated PET/CT images of the brain were 
acquired for 10 minutes, 1h after injection of 4.4 MBq/kg of 18F-FDG. 
Visual analysis was performed by two nuclear medicine specialists 
and one radiologist. Quantitative analysis was performed using 
dedicated software. 18F-FDG uptake in multiple brain regions was 
evaluated and the standard deviation (SD) of brain uptake in each 
region was automatically calculated in comparison with a group of 
normal subjects. More than 2 SD above or below the control group 
was considered significant in each area. Results: Serum C-reactive 
protein at admission ranged from 6.43 to 189.0 mg/L (mean 97.0 
± 55.5 mg/L). The mean supplemental oxygen demand was 2.8 ± 
1.5 L/min. PET/CT images were acquired between 4 and 20 days of 
symptoms (mean 12.9 ± 3.8 days). The images showed increased 
glycolytic metabolism in basal ganglia and relatively reduced 
brain metabolism in cortical regions. Basal ganglia metabolism 
was bilaterally increased in 18/23 (78.3%) and normal in 5 (21.7%) 
patients. Lenticular nucleus presented increased metabolism in 
21/23 (91.3%) and was normal in 2 (8.7%) patients. Frontal and 
parietal lobes metabolism was respectively reduced in 9/24 (37.6%) 
and 8/23 (34.8%) patients. The whole brain metabolism was normal 
in 20/23 (86.9%) patients. Olfactory cortex metabolism was normal 
in 18/23 (78.3%) patients. Conclusion: Brain metabolism is clearly 
affected during the acute phase of SARS-Cov2 infection. The most 
frequent finding was increased basal ganglia metabolism, with most 
patients presenting marked lenticular nucleus hypermetabolism. 
Frontal and parietal lobes presented reduced metabolism in some 
patients. Interestingly, olfactory cortex is not affected in most 
patients, suggesting that anosmia, reported by some patients, is 
not related to the direct involvement of the brain by the disease. 
References: 1- Hosp JA, et al. Brain. 2021;144(4):1263-1276.2- Wang 
F, et al. Med Sci Monit. 2020;26:e928996.
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OP-768
How reproducible are PET- and MRI-derived measures of 
brain connectivity?
A. Lizarraga1, I. Ripp1, A. Sala2, K. Koch1, I. Yakushev1;  
1Technical University of Munich, Munich, GERMANY, 
2University of Liege, Liege, BELGIUM.

Aim/Introduction: Assessment of test-retest reproducibility of 
a measure is crucial to differentiate real changes over time from 
variability due to technical and biological noise. To date, MRI has 
prevailed in the study of brain connectivity. Precisely, functional 
MRI (fMRI), diffusion weighted imaging (DWI), and structural MRI 
(sMRI) are commonly used to estimate functional connectivity (FC), 
structural connectivity (SC) and grey matter volume covariance 
(GMVcov), respectively. However, there is increasing evidence that 
PET can also provide a measure of FC through covariance of regional 
18F-fluorodeoxyglucose (FDG) uptake across subjects (FDGcov). 
Here, we compared test-retest reproducibility of FDGcov with the 
established MRI-derived measures of brain connectivity. Materials 
and Methods: 55 healthy individuals (56±4 years) were scanned 
twice on a PET/MR scanner. FC was quantified through Pearson 
correlations of regional blood oxygen level dependent signals in 
fMRI data. SC was quantified using probabilistic tractography on 
DWI data. GMVcov and FDGcov networks were computed from 
Pearson correlations of regional grey matter volume and relative 
FDG uptake, respectively. Reproducibility of the networks was 
calculated through the Spearman correlation coefficient (SCC) and 
coefficient of variance (CV) between the test and retest conditions. 
For the later, we calculated the median absolute CV (abs(CV)) of 
each network at the sparsity level of 92 to 100%. Additionally, we 
compared proportions of connections with a good reproducibility 
(CV<10%). Results: The SCCs were high for all networks: 0.99 for SC, 
0.96 for FC, 0.95 for FDGcov, and 0.93 for GMVcov. In all networks, 
weaker connections showed higher CV, i.e. lower reproducibility. SC 
showed substantially lower CV than all other measures. Specifically, 
the mean abs(CV) was 0.23% for SC, 3.4% for FDGcov, 3.8% for 
GMVcov and 5.2% for FC. The proportion of connections with good 
reproducibility was 67% for SC, 29% for FC and FDGcov, and 27% 
for GMVcov. Conclusion: Despite methodological differences test-
retest reproducibility of FDGcov is similar to that of the established 
fMRI-FC, supporting FDGcov as measure of functional brain 
connectivity. 

OP-769
Tracking of radiolabelled mesenchymal stem cells after 
intrathecal transplantation in patients with traumatic 
spinal cord injury
L. Lezaic1, A. Socan1, F. Bajrovic1, U. Svajger2, M. Sever1, M. Jug1;  
1University Medical Centre Ljubljana, Ljubljana, SLOVENIA, 
2Blood Transfusion Centre of Slovenia, Ljubljana, SLOVENIA.

Aim/Introduction: Acute traumatic spinal cord injury (tSCI) is 
an ominous event potentially resulting in permanent severe 
disability. Treatment options are currently unsatisfactory, limited to 
rehabilitation and mitigation of secondary injuries. Recently, stem 
cell therapy has emerged as a promising strategy for treatment of 
tSCI through several underlying mechanisms (paracrine secretion 
and immunomodulation). Existing clinical experience as well as data 
on safety and efficacy of stem cell therapy in the context of tSCI is 
extremely limited while data on stem cell kinetics and retention at the 
site of injury is nonexistent.The aim of the study was to evaluate the 
safety, kinetics and stem cell retention after intrathecal administration 
at the site of injury in patients with tSCI. Materials and Methods: 

Nine patients (all male, aged 19-61) with tSCI confirmed clinically 
and with MRI imaging at different levels (cervical, thoracic, lumbar 
spine) were enroled. Bone marrow was harvested from the iliac crest 
and used for cultivation and expansion of autologous mesencyhmal 
stem cells (MSCs, 150x106) of which 10% were radiolabeled with 
[99mTc]exametazime (HMPAO; 50 MBq); unbound radioactivity was 
removed by washing the cells with cell-free medium and the labeled 
stem cells were resuspended with the remaining infusate. MSCs 
were transplanted intrathecally by lumbar puncture at the L3-L4 
spinal level. Planar WB imaging and SPECT/CT imaging of the site of 
injury was performed 1 hour, 4 hours and 20 hours after stem cell 
administration. Results: There were no serious adverse events after 
stem cell transplantation. Quick stem cell migration in the rostral 
direction was observed on serial planar and SPECT/CT imaging, with 
the activity present at the level of the cerebellomedullary cistern at 
1h. Stem cell retention at the site of injury was demonstrated in all 
but one patient, typically seen already at 1h and beyond. Conclusion: 
Transplantation of MSCs as an emerging therapeutic modality in tSCI 
appears to be safe. Tracking of transplanted MSCs using [99mTc]
HMPAO is feasible. Distribution, quantification and dynamics of 
stem cell retention at the site of injury with correlation to patient 
characteristics and clinical outcome is planned. 

OP-770
Correlation between brain metabolism and headache in 
early breast cancer patients candidate for neoadjuvant 
chemotherapy
L. Antunovic1, A. Artesani1,2, R. De Sanctis1,2, C. Pini2, C. 
Benvenuti1,2, F. Jacobs1,2, M. Gaudio1,2, A. Viganò3, A. Santoro1,2, A. 
Chiti1,2, S. Morbelli4,5;  
1IRCCS Humanitas Research Hospital, Rozzano, ITALY, 2Humanitas 
University, Pieve Emanuele, ITALY, 3Fondazione Don Gnocchi, 
Milan, ITALY, 4Department of Health Sciences, Genoa, ITALY, 
5IRCCS Ospedale Policlinico San Martino, Genoa, ITALY.

Aim/Introduction: The interaction between breast cancer(BC) and 
migraine is complex and not fully elucidated. Large epidemiological 
studies point towards a beneficial effect of migraines on BC(1). 
In this framework, it would be of interest to confront headache 
disorders in BC patients with measurable biomarkers, thus allowing 
to further investigate the underlying pathophysiology. We aimed 
to evaluate brain metabolic profiles of BC patients according 
to presence and characteristics of migraine(Mi) or tension-type 
headache(TTH). Materials and Methods: Twenty-eight patients 
(52.2±9.8 years old) with early BC underwent whole-body [18F]
FDG-PET, including dedicated brain acquisition, before and/or 
after neoadjuvant chemotherapy. Demographic data and tumor 
characteristics were collected; ICHD-3-based questionnaire(1) was 
used to collect data on eventual headache diagnosis and patterns. 
The population was divided according to the headache type (13 
Mi,12 TTH;3 no history of headache). A voxel-wise analysis (Statistical 
Parametric Mapping software,version 12) was performed to identify 
brain regions with relative alterations of metabolism in patients 
with BC, also with respect to healthy control(HC) group(Italian 
Association of Nuclear Medicine dataset)(2). Correlations of brain 
metabolism patterns with different covariates were assessed using 
a multiple regression model, whereas the differences between 
patients’ subgroups and HC were evaluated using Two-Sample 
t-test model. Results: At whole brain level, we found a significant 
inverse correlation between brain metabolism of BC patients in the 
anterior cingulate cortex bilaterally and the number of headache 
attacks per month (pFWE-corr=0.006). The same tendency was 
confirmed in both headache types, with slightly higher significancy 
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in migraine (pFWE-corr=0.002). In parallel with a reduction of 
attacks, this correlation was not evident in the subgroup of 20 
patients who underwent brain [18F]FDG-PET after chemotherapy. 
The tumor sub-type and other histopathological characteristics 
did not influence brain [18F]FDG uptake in either headache sub-
group. Compared to HC, patients with active Mi and TTH showed 
small clusters of relative hypometabolism in the posterior temporal 
cortex in the right and left hemisphere, respectively. Patients with 
TTH also showed a small cluster of relative hypermetabolism in 
the left post-central parietal cortex. Conclusion: In BC patients, 
the frequency of headache attacks seems to be associated with an 
altered activation in cortical networks such as the anterior cingulate 
cortex, known to be involved in primary headache(3). [18F]FDG-
PET seems to be a suitable tool to highlight measureable functional 
cortical correlates of headache in BC patients and could possibly be 
used to further investigate and objectivize the interaction between 
breast cancer and headache. References: (1)doi:10.1007/s10072-
021-05698-x. (2)doi:10.1007/s00259-020-05175-1. (3)doi:10.1111/
j.1468-2982.2009.01890.x
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OP-791
Important Aspects to be Taken into Account in Bringing a 
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L. García Varela; 
Molecular Imaging Group,  Health Research Institute of 
Santiago de Compostela (IDIS).,Clinical University Hospital of 
Santiago de Compostela, Santiago de Compostela, SPAIN.

OP-792
First-In-Human Approaches of Nuclear Medicine (Probes) 
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E. Aarntzen; 
Department of Medical Imaging, Radboud University 
Nijmegen Medical Center, Nijmegen, NETHERLANDS.
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OP-796
Rasmussen encephalitis and brain 18F-FDG PET-CT: a clear 
answer for a tricky clinical case
M. Mattoli1,2, F. Dono1, L. Travascio2, A. Cinquino2, C. Villano2, A. Di 
Nicola2, S. Sensi1;  
1Department of Neurosciences, Imaging and Clinical Sciences, 
“G. d’Annunzio” Chieti-Pescara University, Chieti, ITALY, 2Nuclear 
Medicine Unit, Santo Spirito Hospital, Pescara, ITALY.

Aim/Introduction: Rasmussen encephalitis (RE) is a rare chronic 
neurological disorder, typically seen in paediatric cohort; adult 
cases with RE have also been reported. It manifests as unilateral 
inflammation of the cerebral cortex with drug-resistant epilepsy, 
epilepsia partialis continua (EPC) and progressive cognitive 
deterioration. MR is crucial for early diagnosis, showing typically 
unilateral regions of cerebral atrophy, caudate nucleus atrophy, and 

dilatation of the ventricular system. Although MR alone is sufficient 
to suggest a diagnosis of Rasmussen encephalitis in many cases, 
unequivocal identification of the affected cerebral hemisphere 
in patients whose MR imaging findings are unclear or distributed 
bilaterally can be demanding. Materials and Methods: A 28-year-
old female was conducted to the emergency room due to the 
sudden onset of repetitive, unremitting, focal unaware seizure with 
automatism. A concomitant EEG revealed bursts of high amplitude 
5 Hz theta sequences, with superimposed diphasic sharp waves, 
over the left frontotemporal derivations. The patient was treated 
with intravenous boluses of Lorazepam and Lacosamide which 
leads to seizure control. However, seizures re-occurred in the next 
few days. The brain MR showed marked cortical atrophy involving 
the left frontal and insular cortex. Cerebrospinal fluid (CSF) analysis 
showed lymphocytic leukocytosis, increased level of IgG ratio 
and a negative polymerase chain reaction for neurotropic viruses. 
Extensive auto-antibodies panels performed both on serum 
and CFS were unremarkable. The clinical diagnosis was unclear 
(autoimmune seronegative or Rassmussen encephalitis) and a 
brain FDG-PET scan was required. The patient, fasted for 6 hours, 
underwent an 18F-FDG brain PET-CT scan (acquisition time: 15 
mins) 30 minutes after radiotracer injection (185 MBq). PET images 
were qualitatively and semi-quantitatively assessed, by using an 
automated 3D-SSP software (Z-scores calculated from 294 healthy 
controls, considered significant when <-2.0 SDs). Results: 18F-FDG 
PET-CT showed a diffuse unilateral hypometabolism, marked in the 
left frontal and insular lobes, with associated cortical atrophy and 
enlarged loco-regional CSF spaces, and moderate hypometabolism 
in the left temporal lobe. A slight hypometabolism was also noted 
in the caudate nucleus and thalamus on the left hemisphere. 
A decrease in contralateral hemispheric cerebellar metabolism, 
known as crossed cerebellar diaschisis, was evident. At CT images, 
an enlarged frontal sinus was documented. This pattern, confirmed 
at semiquantitative analyses, was suggestive for Rasmussen 
encephalitis. Conclusion: 18F-FDG PET-CT increased diagnostic 
confidence and allowed to definitively address the clinicians in the 
differential diagnosis between RE and autoimmune encephalitis. 
The patient will soon undego a left functional hemispherectomy. 

OP-797
Utility of F-18 FDG PET/CT in a Rare Case of Tolosa-Hunt 
Syndrome secondary to COVID 19 nasopharyngeal swab 
trauma, when MRI is inconclusive
A. Dixit;  
MPCT Hospital, Navi Mumbai, INDIA.

Aim/Introduction: Tolosa-Hunt Syndrome (THS) is a rare disease 
with incidence rate of about 1/106 per year worldwide. Etiology 
include idiopathic granulomatous, nonspecific unilateral 
inflammation of the superior orbital fissure- cavernous sinus, 
causing severe headaches, eye pain, and ophthalmoplegia- paresis 
of the cavernous sinus nerves, sometimes Horner syndrome. THS is 
a diagnosis of exclusion that requires careful ruling out of alternative 
diagnoses. Materials and Methods: We report an interesting case 
of 45 years old lady, who presented with complains of left sided 
headache, left eye retro-orbital pain with diplopia (double vision), 
ptosis and gradual difficulty in eye movements since last 2 months. 
She had history of nasopharyngeal mucosal swab collection for 
COVID 19 RT-PCR test after which she started complaints of pain 
along nasopharynx and later along ipsilateral eye orbit. MRI of 
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brain and bilateral orbit suggested mild relative prominence of 
peri-optic CSF space along left side, without any abnormality along 
cavernous sinus or rest of the brain parenchyma. FDG PET/CT (PET/
CT) scan was performed to rule out other cause of THS showed 
impaired tracer uptake along left eye rectus muscles, suggesting 
paresis of CN III, IV and VI without any abnormal metabolically active 
lesion in brain parenchyma or rest of the body. Results: Based on 
clinical, radiological and PET/CT findings presumptive diagnosis of 
resolving left sided THS secondary to trauma induced inflammation 
was made. The patient shows clinical improvement after treatment 
with high dose steroid on follow up. Conclusion: PET/CT is helpful 
in detection of inflammatory tissue is a recognized fact. When 
MRI is unable to shows any tissue abnormality in cavernous sinus 
or superior orbital fissure; PET CT can play a role in its ability to 
demonstrate the paresis of cranial nerves supplying ipsilateral eye 
extrinsic muscles. Thus reaching the diagnosis of post traumatic 
inflammatory THS by exclusion. This case of THS with unique PET/
CT findings imply the useful indication of PET/CT in detecting and 
monitoring of treatment response in THS when MRI is inconclusive. 
References: 1. Yousem DM, Atlas SW, Grossman RI, Sergott RC, 
Savino PJ, Bosley TM. MR imaging of Tolosa-Hunt syndrome. AJR 
Am J Roentgenol. 1990;154(1):167-70. 2. Lutt JR, Lim LL, Phal PM, 
Rosenbaum JT. Orbital inflammatory disease. Sem in Arthritis 
Rheum 2008;37(4):207-222.

OP-798
Primary Hyperparathyroidism with severe bone 
involvement in an adolescent with an Ectopic Mediastinal 
Parathyroid Adenoma: A case report
M. Ben Nasr1, W. EL Ajmi1, M. Hadj Dahmane2, M. Abdennadher2, 
A. Sellem1, F. Ben Amar1, H. Hammami1;  
1Nuclear medicine department, The Principal Military 
Hospital of Instruction of Tunis, Tunisie, TUNISIA, 
2Thoracic surgery department, Hospital Abderahmen 
Mami of Pneumophistiologie, Tunisie, TUNISIA.

Aim/Introduction: Primary hyperparathyroidism (PHPT) remains a 
rare endocrine disorder in the pediatric population. PHPT due to 
ectopic parathyroid adenoma presents the difficulty of their exact 
topographic diagnosis. Here, we report a rare case of PHPT due to 
ectopic mediastinal parathyroid adenoma in a child to highlight 
the importance of 99mTc-sestamibi scintigraphy in the surgical 
management of PHPT. Materials and Methods: A 14-year-old girl 
was admitted for a pathological fracture of the right femoral cervix 
complicating PHPT. Laboratory evaluation showed hypercalcemia, 
hypophosphatemia, elevated parathyroid hormone (2490pg/mL), 
elevated alkaline phosphatase (3682U/L), elevated 24-hour urine 
calcium, and vitamin D deficiency. Radiological findings have shown 
low bone density and multiple, variable-sized osteolytic lesions 
of the axial and peripheral skeleton consistent with metabolic 
osteodystrophy. Neck ultrasonography was normal Results: 
Parathyroid scintigraphy (dual-phase and dual tracer subtraction 
imaging), revealed a large area of increased tracer uptake in the 
anterior mediastinal region correlating with an ectopic parathyroid 
adenoma. Neck computed tomography (CT) with contrast injection 
confirmed the mediastinal seat of adenoma, measured 40 x 24.6 mm, 
repressing the thymus gland, in direct contact with the pericardium, 
the right atrium, and the left brachio-cephalic vein trunk. There was 
no evidence of multiple endocrine neoplasia syndrome, familial 
hyperparathyroidism- jaw tumor syndrome, or family history of 
endocrinopathies. Subsequently, the child was referred to the 

thoracic surgery department after treating the hypercalcemia and 
the femoral fracture. She underwent a video-assisted right lateral 
mini-thoracotomy. During the act, the ectopic parathyroid gland 
was found to be within the thymus gland. A right thymectomy was 
performed. The anatomopathological study concluded with an 
intrathymic parathyroid adenoma. During the postoperative course, 
the patient had persistent hypocalcemia and hypophosphatemia 
as a result of extensive remineralization in a relation to Hungry Bone 
Syndrome (HBS). She required prolonged oral calcium and calcitriol 
supplements. At the 6th and 12th month’s follow-ups, serum calcium, 
phosphate, parathyroid hormone, alkaline phosphatase values 
were completely normal with full resolution of the bone lesions. 
Conclusion: In all pediatric PHTP patients, surgical removal is the 
only curative option. Thus, accurate preoperative localization of 
parathyroid adenoma is essential to select the surgical approach 
and to avoid failed cervicotomy, especially in cases of ectopic 
adenomas. On this basis, 99mTc-sestamibi single-photon emission 
computed tomography (SPECT) and 99mTc- sestamibi SPECT/CT 
may be the optimal imaging modality 

OP-799
The curious case of99mTc-DPD
A. Farina, G. Argalia, L. Vetrone, M. Maccagnani, S. Fanti;  
Nuclear Medicine Department, Sant’Orsola-Malpighi 
Hospital, University of Bologna, Bologna, ITALY.

Aim/Introduction: A 62-year-old male came to our department 
to perform investigations for suspicion of lung sarcoidosis 
suggested in an HRCT. He underwent to FDG-PET/CT (344MBq) 
that showed an interstitial lung disease without significant uptake 
of the tracer and a diffuse and physiological uptake in the left 
myocardium (SIV; lateral wall and apex). A previous cardiac MRI 
demonstrated cardiomyopathy with hypertrophic pattern and 
interstitial disease consistent to sarcoidosis, not confirmed at PET/
CT. After PET/CT, osteo-medullary biopsy showed a 7% clone 
of lambda chain, positive at Rosso Congo stain, and ratio of k/l 
chain was 15.8. Materials and Methods: In order to define the 
etiology of cardiomyopathy and confirm a possible amyloidosis 
AL, he underwent bone scintigraphy (815MBq of 99mTc-DPD, 
early acquisition and standard acquisition after 3hour). Results: 
The imagines showed strong attenuation of the skeleton uptake, 
intense fixation to the soft tissues and cardiac involvement 
(Perugini score 3), but also showed an abnormal distribution of 
the tracer in lungs, especially in left lung. To evaluate cardiac and 
lung involvement, a segmental Low Dose SPECT/CT was performed 
with a FOV including the thorax. An intense diffusion of the tracer 
at the lung parenchyma bilaterally was confirmed and we also 
observed the presence of images referable to left pneumothorax. 
The intense distribution of DPD tracer in the myocardium mimics 
the FDG distribution. Conclusion: According to his cardiologist, 
the patient was sent to the Emergency to perform a chest X-Ray 
that confirmed the presence of left pneumothorax. The reason for 
the greater uptake of DPD tracer in the pneumothorax site is still 
being investigated through the literature and in collaboration with 
cardiologists and pulmonologists. This “curious case of DPD” helped 
to diagnose the patient with a potentially unfortunate condition. 
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OP-800
Time course of functional recovery of hibernating 
myocardium after revascularization analyzed by 
myocardial perfusion imaging and gated cardiac 18F-FDG 
PET :A case report
Y. Lu, X. Zhang;  
Department of Nuclear Medicine, Beijing Anzhen 
Hospital, Capital Medical University, Beijing, CHINA.

Aim/Introduction: Ischemic heart failure (IHF) is an increasing clinical 
problem because of the high mortality rate. Revascularization may 
improve the cardiac function and prognostic of patients with IHF. 
Many studies reported the improvement is related to the amount of 
viable myocardium, and the assessment of viability is crucial in the 
management of patients with IHF. So far, few reports have explored 
the time course of functional recovery of HM. Thus, this case 
evaluated the time course of recovery and extent of improvement 
in segments with a perfusion-metabolism mismatch, as well as 
dysfunctional segments. Materials and Methods: To evaluate the 
presence of residual viability in the dysfunctional segments, the 
patient underwent rest myocardial perfusion imaging (MPI) and 
gated 18F-FDG PET (GPET) pre-surgery and after surgery at 3 and 
12 months. Results: A 62-year-old man presented with intermittent 
chest tightness and shortness of breath for 3 months, aggravating 
1 month. The patient had a history of a previous inferior myocardial 
infarction. On admission to the hospital, the patient had increasing 
dyspnea (New York Heart Association functional class IV). The 
electrocardiogram showed elevated ST segment in II, III, aVL leads. 
N-terminal pro-B-type natriuretic peptide was increased significantly. 
Ultrasonography showed left ventricular (LV) dysfunction. Further 
Coronary arteriography (CAG) revealed a 50% occlusion of left main 
artery, a subtotal occlusion (80%) of the left anterior descending 
coronary artery (LAD) and circumflex branch (LCX) and complete 
occlusion of right coronary artery (RCA). The LV ejection fraction 
(LVEF), determined on echocardiogram, was 35%; regional akinesia 
was observed in the apex and septal wall. Based on the radionuclide 
imaging findings, the patient underwent successful coronary 
artery bypass grafting (CABG). He was free of dyspnea (from New 
York Heart Association functional class IV to II to I) after surgery. 
MPI and GPET were followed up at 3 and 12 months after surgery, 
which showed the improvement of perfusion, cardiac function and 
remodeling. In this process, the hibernating myocardium gradually 
returns to normal myocardium , and the recovery to normal wall 
thickening and wall motion was significantly more frequent, even in 
segments with severely impaired myocardial function. Conclusion: 
This case confirmed the need for in patients with IHF undergoing 
revascularization to assess viable myocardium and demonstrates 
HM may take a longer time to completely recover in function after 
revascularization. To evaluate of complete functional recovery of 
dysfunctional segments, waiting up to one year or so. 

OP-801
Case series of extra cardiac findings with increased 
perfusion during clinical 15O-H2O PET myocardial 
perfusion imaging
M. Jochumsen1,2, D. L. Overgaard1, M. H. Vendelbo1,3, M. A. 
Madsen1, L. C. Gormsen1,2, T. Ø. Barkholt1;  
1Dept of Nuclear Medicine and PET-Centre, Aarhus University 
Hospital, Aarhus, DENMARK, 2Department of Clinical 
Medicine, Aarhus University, Aarhus, DENMARK, 3Department 
of Biomedicine, Aarhus University, Aarhus, DENMARK.

Aim/Introduction: Multiple extra cardiac findings with increased 
perfusion have been reported as coincidental findings during 
myocardial perfusion imaging (MPI) with various radiotracers. At 
our facility, 15O-H2O-PET MPI was implemented in daily clinical 
routine in May 2020, and we therefore anticipated similar findings 
using this radiotracer. The aim of this abstract is therefore to share a 
case series of our initial experience regarding extra cardiac findings 
characterized by increased blood flow on 15O-H2O-PET. Materials 
and Methods: Patient cases with extra cardiac findings observed 
during clinical 15O-H2O PET MPI scans were collected. All patients 
were scanned according to facility standards and international 
guidelines on a GE Discovery MI Digital Ready PET/CT (GE Healthcare, 
Waukesha, Wisconsin, USA). In contrast to the parametric myocardial 
15O-H2O images, summed and gated retention images were used 
for assessment of extra cardiac perfusion. Biopsy histopathological 
diagnosis was used as reference standard in all malignant lesions 
and in some benign lesions. In the remaining patients, other imaging 
modalities were used as reference standard. Results: A variety of 
malignant lesions with increased perfusion appeared during the 
scans, including primary tumours of breast cancer, lung cancers, 
large-celled neuroendocrine tumours, lymphomas and metastases 
from colonic carcinomas and renal cell carcinomas. Furthermore, 
a number of benign conditions with increased perfusion were 
observed: Healing rib fractures, gynecomastia, atelectasis, acute 
pneumonia (disappeared on subsequent FDG-PET/CT), lung 
infiltrate with biopsy-verified chronic inflammation and fibrosis 
(FDG-positive), biopsy-verified benign lung nodulus, chronic diffuse 
lung infiltrates, pleural plaques and sequelae after recent COVID-19 
infection (scan 12 days after positive test). In general, the benign 
findings were either inflammation or hyperplastic tissue, which 
are conditions known to be characterized by increased perfusion. 
Conclusion: Both malignant and benign extra cardiac coincidental 
findings with increased perfusion are readily visible and frequently 
encountered on 15O-H2O-PET MPI. In most cases, the coincidental 
findings are also visible on the low-dose attenuation correction CT-
scan. However, we did observe a 15O-H2O avid breast cancer tumour 
located outside the CT field of view, underlining the importance of 
evaluating the entire field of view of the retention 15O-H2O-PET and 
not just the reconstructed parametric myocardial images. 

OP-802
[99mTc]Tc-anti-NCA-95 (Besilesomab) scintigraphy in 
spondylodiscitis - a case report
A. Teixeira, H. Martins, M. Silva, L. Costa;  
Centro Hospitalar Universitário do Porto, Porto, PORTUGAL.

Aim/Introduction: Spondylodiscitis is an inflammatory process 
of the vertebra and intervertebral disc, usually associated with 
an infection originating from a hematologic dissemination or an 
iatrogenic process. Imaging studies help in the early identification 
and characterization of the infection point. In this report we present 
a case of a patient with a diagnosis of spondylodiscitis with no 
conditions to positron emission tomography 2-[18F]FDG (PET-CT) 
or magnetic resonance imaging (MRI). Materials and Methods: 
Clinical diaries and complementary diagnostic exams recorded in 
the hospital’s informatics system were reviewed. Results: A 61-year-
old male patient was admitted in the Intensive Care Unit of our 
institution due to a septic shock with multiorgan dysfunction. He 
had previously been diagnosed with arterial hypertension, obesity, 
diabetes mellitus and hypothyroidism. Due to a major cardiac 
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complication, related to a 2nd degree Mobitz I and II atrioventricular 
block, a pacemaker was implanted in the first days of hospitalization. 
In order to rule out endocarditis or spondylodiscitis as the starting 
point of the infection, the medical team required a transesophageal 
cardiac ultrasound and spinal computer tomography scan, and 
both showed normal results. Due to the recent placement of the 
pacemaker, it was not possible to perform an MRI, and taking into 
account the patient’s hemodynamic instability associated with the 
need for continuous insulin infusion, and the absence of PET-CT 
equipment in our institution, it was also impossible to perform a 
PET-CT scan. Since both of the exams executed showed normal 
results, the need for clarification of the infectious focus persisted. 
Thus, it was decided to perform immunoscintigraphy with anti-
granulocytes [99mTc]Tc-anti-NCA-95 (IA). This exam showed a 
photopenic area in D8 and D9, and since this finding has been 
previously associated with spondylodiscitis, this was assumed to 
have been the starting point of the septic shock by the assistant 
medical team. A few weeks later, morphological changes in D8 and 
D9 were recorded on a spinal CT scan, which were not previously 
presented, supporting the hypothesis of spondylodiscitis raised 
by the IA. Conclusion: Although guidelines are fundamental in 
clinical practice, the diagnostic approach needs to be adapted 
to the available resources and clinical status, leading to difficult 
clinical decisions. IA is not a first line study in the diagnosis 
of spondilodiscitis. However, in the case we presented, in the 
impossibility of performing PET-CT or MRI, it played a preponderant 
role in its diagnosis. 

OP-803
Bone scan in asymptomatic patients with TTR gene 
mutation at risk for amyloid cardiomyopathy:carpe diem, 
tempus fugit!
R. Bonfiglioli1, A. Paccagnella2, F. Mattana3, M. Sguazzotti4,5, G. 
Caponetti4,5, S. Longhi5, N. Galiè4, S. Fanti4;  
1Nuclear Medicine,IRCCS,Azienda Ospedaliero-Universitaria 
di Bologna, Bologna, ITALY, 2Nuclear Medicine, Alma 
Mater Studiorum University of Bologna, Bologna, ITALY, 
3Division of Nuclear Medicine, IEO European Institute of 
Oncology IRCCS, Milan, ITALY, 4Department of Experimental, 
Diagnostic and Specialty Medicine (DIMES), University of 
Bologna, Bologna, ITALY, 5Cardiology Unit, IRCCS, Azienda 
Ospedaliero-Universitaria di Bologna, Bologna, ITALY.

Aim/Introduction: Hereditary transthyretin amyloidosis (ATTRh) is a 
rare multisystem disorder, with dominant autosomal transmission, 
resulting from the extracellular deposition of amyloid fibrils formed 
by a destabilized mutant form of transthyretin (TTR), a transport 
protein predominantly produced by the liver. It is associated with 
more than 140 different mutations of TTR gene. The age at onset 
is highly variable from the second to the ninth decade of life, and 
clinical phenotype varies from a progressive sensorimotor and 
autonomic neuropathy to an infiltrative cardiomyopathy.With new 
arising disease-modifying therapies for ATTRh, aimed at stabilizing 
TTR tetramer or at reducing mutant TTR production, timely 
diagnosis is crucial for the effectiveness of the treatment and for 
patients’ quality of life.Genetic screening is a well-established tool 
for early recognition of ATTRh, in contrast there isn’t consensus 
on the use and timing of bone scintigraphy (BS), especially in 
asymptomatic patients with TTR gene mutations. Materials and 
Methods: Here we report a case of two brothers affected by 
Glu89-Gln mutation, inherited from their mother. The older one 

(first patient, 1PT) was diagnosed with systemic amyloidosis due 
to peripheral neuropathic involvement in 1998, then developed 
cardiac involvement in 2006 and in 2010 received a combined 
liver and heart transplant; the younger one (second patient, 2PT) 
was completely asymptomatic since TTR gene mutation diagnosis 
with unremarkable instrumental examinations.Both patients 
underwent serial cardiac and neurological evaluations (clinical and 
instrumental) and BS with SPET. Results: In 2008, 1PT showed a high 
visual score (≥2) at BS with very high uptake in soft tissue, lung and 
gastro-intestinal (GI) tract; SPET demonstrated also right ventricle 
involvement.In 2012, 2PT underwent BS, as part of the family 
screening protocol, showing mild uptake in heart (visual score 
1), especially in interventricular septum (IVS); however, no sign of 
cardiac involvement was detected at echocardiography (EC).After 
5 years, 2PT was still asymptomatic, but IVS was 1.3 cm (meeting 
only one of the criteria for the diagnosis of cardiac involvement). 
The repeated BS showed an increased visual score (2) with diffuse 
soft tissue uptake, GI uptake (like 1PT scan) and right ventricle 
involvement at planar images.After 1 year, 2PT received the final 
diagnosis for cardiac involvement at EC and ECG and began target 
therapy Conclusion: Early diagnosis of cardiac involvement in 
ATTRh patients is crucial; BS is a powerful diagnostic tool to follow 
asymptomatic carriers, as it can identify early in time when the 
disease begins to evolve. 

OP-804
Role of 24-Hour 18F-FDG PET/CT and Normalized 
Semiquantitative Analysis in Planning and Evaluation of 
Local Microwave Ablative Therapy in Lung Lesion
N. Kelemen1, Z. Bánsághi2, S. Czibor1, B. Futácsi2, F. Kiss1, I. Takács2, 
Z. Varga1, M. Barra1, O. Albert1, A. Bohács3, P. Nagy4, G. Forika4, T. 
Györke1;  
1Semmelweis University, Medical Imaging Centre, Department 
of Nuclear Medicine, Budapest, HUNGARY, 2Semmelweis 
University, Medical Imaging Centre, Department of Radiology, 
Budapest, Budapest, HUNGARY, 3Semmelweis University, 
Department of Pulmonology, Budapest, HUNGARY, 
4Semmelweis University, Department of Pathology and 
Experimental Cancer Research, Budapest, HUNGARY.

Aim/Introduction: Microwave ablation (MWA) of solid tumors is 
gaining popularity in clinical practice. Although gold-standard is 
surgical excision, localisation of the lesion or comorbidities may 
make it contraindicated. 18F-FDG PET/CT plays a pivotal role in 
planning and evaluation of ablation therapies. The aim of 24-hour 
evaluation is to rule out the effect of reactive changes interfering 
with assessing the adequacy of ablation. Limited amount of data 
are available in the literature regarding 24-hour PET/CT evaluation 
after MWA of lung lesions. In our institute, we prospectively 
examine the role of this method. The aim of this case report is to 
demonstrate the role of 24-hour PET/CT evaluation of MWA and 
to present a method in order to distinguish between reactive and 
residual areas. Materials and Methods: A 68-year-old male patient 
was diagnosed with planocellular lung carcinoma. Because of 
comorbidities, MWA was performed two times. The patient died as a 
result of heart failure 1 month after the second ablation. Calculation 
of target area and target volumen was based on the baseline PET/
CT. A 24-hour PET/CT evaluation was performed.Segmentation of 
tumor areas (cutoff: liver SUVmean*2) and assessment of metabolic 
tumor volume (MTV) were accomplished. After treatment the 
central zone of coagulation necrosis (encompassing voxels with 
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SUV: 0-1) was determined which was surrounded by an outer 
zone of moderate FDG-uptake. Microscopic evaluation of the 
outer zone was performed in the course of autopsy. Results: 
On 24-hour PET/CT evaluation, the central zone of coagulation 
necrosis was surrounded by a ring-like, moderately increased 
radiopharmaceutical uptake. In the outer zone a mixed tissue 
response (congestion, local immune stimulation and recruitment of 
lymphocytes) was identified microscopically 1 months after MWA 
caused by thermal energy. A focal, intensive FDG-uptake could also 
be detected which was considered as a residual viable tumor area 
on histopathology. In comparison with the baseline PET/CT both 
therapies were considered as incomplete ablations (A1 analogous 
to surgical terminology). Conclusion: Although in comparison with 
radiofrequency ablation after MWA reactive tissue alteration occurs 
earlier than 24 hours, normalized semiquantitative analysis can help 
to distinguish between reactive and residual increased FDG uptake. 
Microscopic evaluation of the outer zone considered reactive 
verifies the lack of residual tumor tissue in this area and highlights 
the pathophysiological background. Further research is ongoing to 
find out if 24-hour PET/CT is useful to minimize the effect of reactive 
changes interfering with assessing the adequacy of MWA. 

OP-807
Unusually seen pattern of T99m-DPD soft tissue uptake in 
a patient with AL amyloidosis
I. Armenis1, A. Doumas2, V. Chatzoglou1, S. Kitziri1, M. Koutelou1;  
1Onassis Cardiac Surgery Center, Athens, GREECE, 2Aristotle 
University of Thessaloniki, Thessaloniki, GREECE.

Aim/Introduction: Tc99m-labeled Pyrophosphate (PYP) and 
3,3-piphosphono-1,2propanodicarboxylic acid (DPD) are currently 
the most established imaging agents for the diagnosis of cardiac 
amyloidosis, being able to distinguish light chain (AL) from 
Transytherin (TTR) type of the disease. We present a pattern of 
increased uptake in all soft tissues, sparing the organs that are 
usually most affected. Materials and Methods: A 76-year old 
patient underwent cardiology investigation due to clinical findings 
of bi-ventricular heart failure. Twelve-lead electrocardiogram, 
transthoracic echocardiography, cardiac MRI and Tc-99m-labelled 
DPD were performed. Results: ECG showed low QRS potentials and 
pseudoinfarction pattern in the left precordial leads. Laboratory 
screening revealed elevated natriuretic peptides and high-
sensitivity troponin and previously unknown abnormal renal 
function (serum creatinine 1.6mg/dL). Echocardiography showed 
concentric left ventricular hypertrophy (wall thickness 15mm), right 
ventricular hypertrophy (RV free wall thickness 8mm), interatrial 
septum thickening and degenerative valve lesions. Severe diastolic 
dysfunction with very low diastolic velocities at tissue doppler 
imaging and high transmitral flow velocities (restrictive filling 
pattern with elevated filling pressures, E/e’ >15) was also present. 
LV systolic function as determined with ejection fraction was 
normal despite reduced ventricular volumes. However, longitudinal 
function was severely impaired with an apical sparing pattern 
compatible with cardiac amyloidosis. MRI imaging findings were 
atypical and nonspecific.DPD scan indicated severely increased soft 
tissue uptake at the visceral, lung and muscle region, sparing the 
cardiac, liver, spleen and renal parenchyma, which appeared “cold”. 
Minimal bone activity was seen. At the SPECT images, increased 
lung, but no cardiac uptake was clearly seen.The diagnosis of AL 
amyloidosis was proven by soft tissue biopsy (both adipose and 
rectal), as well as a positive Bence-Jones protein urine test (0.4g/

day) and increased urine λ light chain excretion. Conclusion: Tc99m 
DPD soft tissue uptake in uncommonly seen areas may serve as an 
indicator for AL type amyloidosis. The use of PYP on the other hand, 
due to its minimal soft tissue uptake, may not serve as a suitable 
agent for this purpose. 

OP-808
Using 18-F FDG PET-CT to Detect Diffuse Eosinophilic 
Myositis- Pediatric Case Report
K. M. Zuna Vasquez, P. G. Limeira Nobre de Lacerda, S. A. Lopes 
de Souza, J. L. de Medeiros Amarante Júnior, P. H. Rosado de 
Castro, J. Calvino de Albuquerque Marinho, M. Pinto Pellini, B. 
Arruda Matheos de Lima, P. Gomes da Cruz Netto, B. Nóbrega de 
Oliveira, L. M. Muniz Assis dos Santos, R. de Souza Leão Lima, M. 
Bonifácio das Neves, M. C. Pinheiro Pessoa Landesmann, J. Cunha 
de Azevedo;  
Hospital Universitário Clementino Fraga Filho / Universidade 
Federal do Rio de Janeiro, Rio de Janeiro, BRAZIL.

Aim/Introduction: Eosinophilic myositis is a rare idiopathic 
inflammatory myopathy of unknown etiology, usually diagnosed 
by exclusion criteria and muscle biopsy, whose histological analysis 
shows an eosinophilic infiltrate. It may present as focal eosinophilic 
myositis, diffuse eosinophilic myositis, or perimyositis. Diagnostic 
investigation by laboratory tests, electroneuromyography and 
magnetic resonance imaging (MRI) is indicated, but they are not 
always elucidative. The authors describe a case report involving a 
7-year-old child, in which the positron emission tomography with 
fluordeoxyglucose coupled with computed tomography (18-F-FDG 
PET-CT) showed good sensibility to identify and to evaluate 
the extention of the muscular inflammatory process as well as it 
indicated the most appropriate site for biopsy. The wholebody 
18F-FDG PET-CT study is superior to MRI in cases of diffuse myositis. 
Materials and Methods: Case report: A 7-year-old female child 
with previous history of nephrotic syndrome and alopecia areata 
presented with a sudden onset of diffuse cutaneous rash, muscular 
swelling and pain without flushing, oedema or neurologic signs. 
She had a persistent serum eosinophilia and an intense eosinophilic 
infiltrate in the gastrointestinal tract biopsy samples. Infectious 
causes and connective tissue disease were excluded. The patient 
was submitted to 18F-FDG PET/CT exam and muscular and bone 
marrow biopsies. Results: 18F-FDG PET/CT showed increased 
glycolytic metabolic activity in several skeletal muscle groups 
(SUVmax 5,4) and in axillary, external iliac and popliteal lymph node 
chains (SUVmax 2,0) [SUVliver 2,0; SUVmediastinum 1,3]. Abdominal 
muscle biopsy showed significant muscular, fascial and perivascular 
eosinophilic infiltrate. This pattern of cellular infiltrate without 
atypical cells was also observed in the bone marrow biopsy. The 
overall feature was consistent with the diagnosis of eosinophilic 
myositis and a corticosteroid therapy was initiated. Conclusion: 
18F-FDG PET/CT exam had an important role in the identification 
and evaluation of the extention of affected muscle groups by the 
eosinophilic inflammatory process in the present case. Considering 
the exam evaluates cellular glycolytic metabolism, which is 
increased in muscle tissues affected by the disease, 18F-FDG PET/CT 
may also be useful in therapeutic response follow-up. References: 
Cécile Fermont, François-Jérôme Authier, Laure Gallay. idiopathic 
myosistis: a systematic literature review. Neuromuscular disorders 
32(2022) 116-124. Shun-Jun Chen, Xin-Yan Wang, Feng-Chun Hua 
et cols. Detection of multiple involvement in eosinophilic myositis 
with 18F-FDG PET/CT. Eur. J Nucl Med Mol Imaging (2013) 40:1297
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OP-809
Renal scintigraphy as confirmatory test for the diagnosis 
of urinothorax, regardlessthe pleural fluid/serum 
creatinine ratio
J. Koutsikos1, A. Kokkini - Paschou1, S. Bakalis2, S. Vasileiou2, T. 
Riba3, K. Psathakis3;  
1Nuclear Medicine Department. 401 General Military 
Hospital; Henry Dunant Hospital Center, Athens, GREECE, 
2401 General Military Hospital; Nuclear Medicine 
Department., Athens, GREECE, 3401 General Military Hospital; 
Department of Pneumonology, Athens, GREECE.

Aim/Introduction: Urinothorax is the accumulation of urine in 
the pleural space. It is due to obstructive uropathy or injury to the 
urinary tract and usually occurs in the hemithorax that is ipsilateral 
to the underlying uropathy. The mechanism of urine transit to the 
pleural space is unclear. A pleural fluid/serum creatinine ratio >1 
has frequently been considered a hallmark of urinothorax. However, 
it should be interpreted cautiously in conjunction with the other 
clinical and laboratory findings. Values >1 may be seen in pleural 
effusions of different origin. On the other hand, values <1, although 
exceptional in urinothorax, should not dissuade clinicians from this 
diagnosis. Materials and Methods: We present a 75-year-old male, 
with a three-years history of a right-sided recurrent pleural effusion. 
The effusion remained undiagnosed until his last hospitalization.
During this 3-years period he had 1-2 admissions per year to the 
hospital for recurrences of the pleural effusion. In all instances 
a therapeutic thoracentesis, with complete drainage of the 
pleural fluid (1-1.5 liters of serous fluid each time) was performed. 
The pleural fluid was in all cases exudative with a lymphocyte 
predominance, negative cytology and cultures and pH around 7.40. 
ADA was steadily below 10 IU/l and glucose >60 mg/dl. In at least 
two different hospitalizations creatinine levels in both the pleural 
fluid and serum were measured and the creatinine pleural fluid/
serum ratio was 0.9. Both routine and immunologic blood test were 
normal. At the initial investigation computed tomography (CT) of 
the chest with pulmonary angiography showed the pleural effusion 
without other abnormalities. CT of the abdomen was normal, except 
of a right-sided renal cyst of maximum diameter 7cm. The patient 
refused medical thoracoscopy and was left under observation, 
without further intervention, since there were long intervals of six 
or even more months, where he was asymptomatic and without 
pleural fluid on chest x-ray. Results: In the last hospitalization, the 
repetition of thoracentesis, blood tests and CT imaging of the chest 
and abdomen did not add any novel diagnostic finding. At this 
stage, a renal scintigraphy with Tc-99m DTPA was performed, which 
revealed accumulation of the radioisotope at the right hemithorax. 
The test was diagnostic for urinothorax. Conclusion: The presented 
case underscores that reliance on pleural fluid biochemical indices 
to exclude or confirm urinothorax might be misleading. When 
feasible, it is prudent to pursue more accurate tests, such as renal 
scintigraphy, to establish the diagnosis. 

OP-810
Lymphoscintigraphy in newborns with chylous ascites: a 
simple tool for an early diagnosis of congenital lymphatic 
dysplasia
H. Noamen1, M. Somai1,2, R. Layouni1, I. Meddeb1,2, I. Yeddes1,2, A. 
Mhiri1;  
1Nuclear Medecine Department ,Institut Salah Azaiez, Tunis, 
TUNISIA, 2faculté de médecine de Tunis, Tunis, TUNISIA.

Aim/Introduction: Chylous ascite is the extravasation of intestinal 
lymph into the abdominal space and the accumulation of a milky 
fluid rich in triglycerides, caused by the disruption of lymphatic 
flow. Chylous ascites are rare, accounting for less than 1% of ascites. 
Main pathologies responsible for their constitution are neoplasic, 
traumatic, infectious and also congenital. The congenital causes 
of chylous ascites are more commonly seen in the paediatric 
population and etiologic diagnosis is a priority for a better 
management of this condition. Primary chylous ascites are closely 
correlated to lymphatic dysplasia. Routine diagnostic investigations 
include abdominal sonography scans, Abdominal CT scans, and 
laparoscopy. Although lymphoscintigraphy is employed widely, it is 
rarely reported as a used technique in newborns. In order to evaluate 
the effectiveness of lymphoscintigraphy, we present the case of 
a newborn with symptoms of congenital lymphatic dysplasia. 
Materials and Methods: Lymphoscintigraphy was performed 
according to our department protocol: 0,5 mCi of Nanocol-99mTc 
were injected intradermally into the II and III metatarsal phalangeal 
spaces of the feet. Injections were done approximatively at the same 
time. Static planar images were acquired at 60 mins, 120 mins, and 4 
hours after injection. SPECT/CT was acquired 4 hours after injection. 
Results: A female newborn child with post-natal hypotrophy and 
syndactyly has developed chylous ascites in the first month. Both 
abdominal sonography and CT scan didn’t show any compressive 
abdominal mass or other pathological patterns. Clinical features 
and elevated fecal alpha-1-antitrypsin were suggesting intestinal 
lymphangiectasia. The planar imaging showed delayed nodal 
uptake in the left inguinal lymphnodes with a completly absence 
of tracer uptake in left iliac and lumbar-aortic lymphonodes. No 
dermal back-flow was seen. SPECT/CT imaging didn’t show any 
uptake of the ascites with no further pathological patterns. These 
findings allowed us to identify congenital hypoplasia of peripheral 
lymphatics.Clinical improvement was seen with enteral nutrition 
with low content of long-chain triglycerides and enriched with 
medium-chain triglycerides. Conclusion: Early diagnosis during 
neonatal age is important to prevent the rapid evolution of 
lymphedema. Lymphoscintigraphy is very useful in the diagnosis 
of lymphedema. It is a safe technique that is easy to perform. It 
should be considered as a mandatory tool for newborns suspected 
of congenital lymphatic dysplasia. References: Bellini, C, Z Ergaz, 
M Radicioni, et al: Congenital fetal and neonatal visceral chylous 
effusions: Neonatal chylothorax and chylous ascites revisited. A 
multicenter retrospective study. Lymphology 45 (2012), 91-102.

OP-811
Incidental Diagnosis of Gastrointestinal Amyloidosis 
Through 99mTc-DPD Scintigraphy: Case Report
N. Martínez-Amador, F. Gómez-de la Fuente, I. Martínez-
Rodríguez, J. Jiménez-Bonilla, M. de Arcocha-Torres, V. Mendi-
Barcina, A. Sánchez-Salmón, J. Andrés-Pacheco, A. Gutiérrez-
González, M. Pombo-López, A. Bota-Bota, M. Rodil-Gallego, A. 
García-Ruiz, R. Quirce;  
Nuclear Medicine Service. Marqués de Valdecilla 
University Hospital. Molecular Imaging Group (IDIVAL). 
University of Cantabria, Santander, SPAIN.

Aim/Introduction: The role of Technetium-99m-3,3-diphosphono-
1,2-2-propanodicarboxylic-acid (99mTc-DPD) in patients with 
suspected cardiac amyloidosis has increased in the last years, being 
an essential tool to the non-invasive diagnosis between light chain 
amyloidosis(AL) and transthyretin amyloidosis(ATTR). There are and 
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increased number of reports which show a role of 99mTc-DPD in 
the extra-cardiac soft tissue involvement in patients with ATTR, 
however in AL its role is limited to exclude the diagnosis. We present 
a case of systemic AL with gastrointestinal(GI) involvement which 
99mTc-DPD-scintigraphy was critical to achieve the diagnosis. 
Materials and Methods: An 80-year-old-woman without medical 
history of amyloidosis was admitted to our hospital with acute 
respiratory tract infection; she also had weight loss, appetite and 
epigastric pain. Physical examination showed bilateral wheezing 
without abdominal abnormalities. On admission, laboratory tests 
revealed proteinuria, immunofixation of serum and urine by 
electrophoresis identified a monoclonal IgG-lambda-band. The 
EKG showed low-voltage complexes and the echocardiography 
moderate concentric ventricle hypertrophy and ejection fraction 
of 60%. Referrals were made to hematology, cardiology and 
gastroenterology departments. Results: Cardiac MRI did not show 
signs of amyloid deposit, a 99mTc-DPD was requested, none 
myocardial uptake was found, however, a diffuse uptake in both 
lungs and mild abdominopelvic uptake were seen, a regional 
SPECT/CT revealed abnormal uptake in the greater omentum and 
mesenteric fat with thickening and gross calcifications involving 
part the small bowel. A CT-scan with intravenous-contrast confirms 
the findings. The GI endoscopy revealed inflammatory gastric 
mucosa and loss of motility. A bone marrow biopsy was positive 
to AL. Chemotherapy was started with partial symptoms control, 
the patient continued in active surveillance and a second-line 
treatment was establish. Conclusion: The GI amyloidosis represents 
a diagnostic challenge affecting frequently the bowel function 
by deposit of insoluble extracellular protein often in the liver and 
small bowel. The clinical signs are non-specific making diagnosis 
difficult. We present and incidental diagnosis of GI amyloidosis in 
a patient with systemic AL, only a few reports hade show extra-
cardiac uptake using 99mTc-DPD most often in lymph nodes, lungs, 
breasts, liver and tongue1, the mechanism of uptake is not clear, it 
may reflect the union of calcium with radionuclides in the cellular 
microenvironment or vascular damage that increases blood flow 
and generates slow circulation that can be detected in the images. 
This case teaches us the importance of the complete evaluation of 
the whole body scintigraphy and the study of extra-cardiac uptake 
in patients with suspicion of amyloidosis. References: Adv-Clin-Exp-
Med.-2021;30:563-70.

OP-812
SPECT/CT Lymphoscintigraphy in Verifying Lymphorrhea: 
an Example Case of Posttreatment Extra-Abdominal 
Desmoid Fibroma
T. Makurova, P. Simeshchenko;  
Mariinskaya Hospital, Saint Petersburg, RUSSIAN FEDERATION.

Aim/Introduction: To demonstrate the effectiveness of 
lymphoscintigraphy combined with SPECT/CT for the identification 
of the lymphorrhea after operative treatment of extra-abdominal 
desmoid fibroma. Materials and Methods: 38-year-old patient 
complained on the flaccid granulating wound of the anterior surface 
of the right thigh. There was a history of surgical treatment of extra-
abdominal desmoid fibroma located at the inner surface of the 
middle third of right thigh. Postoperative course of radiation therapy 
to a total focal dose of 56 Gy was given. Patient underwent neurolysis 
of the sciatic and femoral nerves. Eventually, she suffered from 
active liquid discharge in the wound area with the bandage getting 
wet at the posttreatment period. The static lymphoscintigraphy 

and regional SPECT/CT of the lower extremities and pelvis were 
performed after subcutaneous injection of 99mTc-sulfur colloid. 
Results: Lymphoscintigraphy showed a failure of the lymphatic 
vessels drainage function at the right lower limb. Moreover, shunt 
formation between the superficial and deep lymphatic tracts was 
revealed. Based on the results of the hybrid imaging study the 
lymphorrhea in the region of the middle third of the right thigh 
was confirmed. Conclusion: SPECT/CT with 99mTc-sulfur colloid is a 
highly informative method for verifying lymphorrhea, improves the 
diagnostic accuracy of indirect lymphoscintigraphy, and makes it 
possible to differentiate the superficial and deep lymphatic tracts. 

OP-813
The Utility Of The Role Of Two-Phase Whole-Body Bone 
99mTc-Hydroxyphosphonate Scintigraphy For The Diagnosis 
Of Multifocal Osteonecrosis In Patients With Chronic HIV 
Infection And Retroviral Treatment
M. Feriche Aragon, C. Balbin García, J. Villena Salinas, M. Cañada 
Rodriguez, D. Patrut, S. Sanz Viedma;  
Hospital Universitario Virgen de la Victoria, Málaga, SPAIN.

Aim/Introduction: Multifocal osteonecrosis is a disorder in which 
osteonecrosis occurs in three or more separate anatomical 
regions. Its incidence is increased in patients infected by Human 
Immunodeficiency Virus (HIV) and being treated with antiretroviral 
therapy. Two-phase bone scintigraphy whole-body with 99mTc-.
hydroxyphosphonate is useful for the diagnosis of this pathology in 
this type of patient. Materials and Methods: A 55-year-old man with 
chronic HIV infection and on antiretroviral therapy, currently has an 
undetectable viral load and a CD4 lymphocyte count of 213 cells/
mm3, who comes to the clinic due to long-standing polyarthralgia. 
He provides an MRI with findings suggestive of bilateral 
osteonecrosis of the talus and a lesion suggestive of enchondroma 
in the right distal femur. A 99mTc-hydroxyphosphonate scintigraphy 
bone scan is performed with whole body scanning in the vascular 
pool phase and whole body scanning during the bone phase. In the 
images obtained during the scan in the venous phase, an increase 
in the vascular supply is visualized at the level of both tarsi, the right 
external femoral condyle and the right acromiclavicular region, 
which suggests the existence of an active inflammatory process. 
During the bone phase, an increase in radiopharmaceutical uptake 
is seen in the regions mentioned above, suggesting the existence 
of an active osteogenic process. In turn, an uptake deposit is seen 
in the lower third of the right femur, compatible with a known 
enchondroma. These findings of osteogenic activity together with 
inflammatory activity in both tarsi, right external femoral condyle 
and right acromioclavicular region, within the patient´s clinical 
context, is compatible with a diagnosis of Multifocal Osteonecrosis, 
due to more than three different anatomical regions are affected. 
Results: Multiple Osteonecrosis is a rare disease that only appears 
in 3% of patients with osteonecrosis. This entity presents multiple 
etiological factors such as trauma, hematological disorders, 
autoimmune diseases, infectious diseases... as is the case chronic 
HIV infection. The incidence of this entity in patients affected by HIV 
is increased compared to the general population and we can see a 
greater increase if the patients are being treated with antiretroviral 
therapy, although the pathogenesis of this relationship is not very 
clear. Conclusion: Scintigraphic screening with 99mTc-HDP during 
the vascular phase and the bone phase is a useful and effective tool 
in HIV-infected patients on antiretroviral treatment with suspected 
osteonecrosis. Since with just one study we can detect Multifocal 
Osteonecrosis, whose incidence is increased in this type of patients.
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OP-814
Unusual skeletal scintigraphic pattern in a case of 
polyostotic fibrous dysplasia: The “eye-mask sign”?
S. Jain, D. Singh, S. Jain;  
All India Institute of Medical Sciences, Bhopal, INDIA.

Aim/Introduction: Fibrous dysplasia (FD) is a fibro-osseous 
disorder that may manifest as distinct or in overlapping clinical 
patterns; monostotic, polyostotic, McCune-Albright syndrome, and 
Mazabraud syndrome. Polyostotic FD is usually seen in adolescents 
and young adults and most commonly involves femur, skull and 
tibia. The pattern of skull involvement in polyostotic FD is an 
important differentiating feature from Paget’s disease, as bilateral 
skull involvement is much more common in the latter. Here we 
report a rare case of polyostotic FD with bilateral involvement of 
skull bones, and other interesting unusual skeletal scintigraphic 
features. Materials and Methods: A 20-year-old female diagnosed 
with polyostotic FD and known involvement of right lower 
extremity long bones was referred for skeletal scintigraphy to detect 
involvement of other bones. The patient had pain in the right thigh 
and the right leg. Clinical features of syndromic association were 
absent. Three-phase skeletal scintigraphy was performed. Following 
intravenous injection of 99mTc-Methylene Diphosphonate (MDP), 
perfusion and blood pool images of the bilateral thigh regions 
were acquired, followed by acquisition of whole-body images at 3 
hours. Lateral views of the skull, and oblique views of thorax were 
also acquired. Results: Perfusion and blood pool images revealed 
no abnormality. Delayed whole body images revealed multiple 
foci of heterogeneously increased tracer uptake in the right femur, 
tibia, and fibula. Mildly increased tracer uptake was also noted in 
right tarsal bones, right first metatarsal bone and phalanges of the 
right great toe. In addition, similar scintigraphic pattern was also 
noted involving the right humerus, few bilateral ribs, and skull: 
frontal bone, both parietal bones, wings of sphenoid bilaterally, 
both maxillary bones, nasal bone and mandible. Conclusion: 
Unilateral involvement of skull bones in FD may appear as the 
characteristic ‘’Pirate sign’’ on bone scan. The present case is unique 
and the pattern of bilateral involvement of skull bones on skeletal 
scintigraphy appeared like an eye-mask - the ‘’eye mask sign’’. FD 
usually depicts increased tracer pooling at the site of lesions in the 
blood pool images on skeletal scintigraphy. However, such blood 
pool abnormalities were not seen in this case. Involvement of foot 
bones seen in this case is also otherwise uncommon. References: 
[1.] Zhibin Y, Quanyong L, Libo C, et al. The role of radionuclide 
bone scintigraphy in fibrous dysplasia of bone. Clin Nucl Med. 
2004 Mar;29(3):177-80. [2.] Singnurkar A, Rush C. The “pirate sign” in 
fibrous dysplasia. Clin Nucl Med. 2006 Nov;31(11):727-8.

OP-815
Diagnosis of devitalized femoral shaft segment in delayed 
union by dynamic 18F-NaF-PET/CT - a case report
M. Grunert1,2, B. Klemenz1;  
1Department of Nuclear Medicine, German Armed Forces 
Hospital of Ulm, Ulm, GERMANY, 2Department of Nuclear 
Medicine, University Hospital of Ulm, Ulm, GERMANY.

Aim/Introduction: Fracture healing is a complex regenerative 
process. In up to 10% of cases no or a delayed bone union presents 
as a serious complication in traumatology. Therapy is often lengthy, 
complex, and usually involves multiple interventions. 18F-sodium 
fluoride (18F-NaF) is a highly sensitive bone-seeking agent with a 

high diagnostic impact in both, benign and malignant diseases. 
Compared to conventional bone scan and SPECT/CT the 18F-NaF-
PET/CT provides improved spatial resolution and generates genuine 
cross-sectional images. Therefore, 18F-NaF-PET/CT is a powerful 
tool for assessing bone viability in non-unions. Here, we present 
a case report to highlight the value of dynamic 18F-NaF-PET/CT 
in diagnosis of devitalized bone in a multi-fragment femoral shaft 
fracture as a molecular imaging method guiding to the optimal 
surgical therapy at an early timepoint. Materials and Methods: 
A patient who suffered a high-speed impact bicycle accident 
resulting in delayed fracture healing of a left-sided multi-fragment 
femoral shaft fractur (AO classification 33 C2) underwent dynamic 
PET/CT examination with 18F-NaF. Results: 18F-NaF-PET/CT images 
of the angiographic flow and soft tissue phase immediately post 
injection (p.i.) revealed an area of approximately 30 mm in length on 
the lateral femoral segment with significant reduced tracer uptake. 
In the delayed phase, 45 min p.i., there was no visual accumulation 
either (SUVmax/peak 0,8/0,8 vs adjacent bone 10,2/6,3). The affected 
bone was considered devitalized bone tissue. CT alone showed no 
conspicuous findings. All other bone segments in the fracture zone 
presented with increased uptake in the mineralization phase. Based 
on 18F-NaF-PET/CT findings the affected femoral bone segment 
was resected. Histopathological examination detected sclerosing 
osteomyelitis with disseminated microsequestra. Subsequently, 
after segmental bone defect reconstruction, delayed fracture 
healing was achieved. Conclusion: In this case report we show 
the excellent visualization of a devitalized femoral shaft segment, 
which showed significantly decreased to absent bone metabolism 
in 18F-NaF-PET/CT. Molecular imaging of the bone with PET/CT has 
a number of advantages compared to conventional planar imaging 
and SPECT: favorable pharmacokinetics with a rapid blood clearance 
allows for an early cross-sectional imaging immediately after tracer 
injection, and rapid and high bone uptake leads to an excellent 
bone to background ratio. PET/CT technology provides a superior 
spatial resolution and allows for quantitative measurements of 
blood flow and bone metabolism to assess objective parameters 
for bone viability. Molecular imaging with 18F-NaF-PET/CT may 
be useful in patients suffering from bone fractures with delayed or 
non-union guiding successful surgical therapy. 

OP-816
[68Ga]Ga-DOTA-UBI(29-41) PET/CT: First test in Brazil
S. Nogueira, V. Iacone, K. A. K. Sato, F. A. B. Da Luz, R. S. Da Silva, M. 
F. Barboza, A. Osawa, L. Y. I. Yamaga;  
Hospital Israelita Albert Einstein, São Paulo, BRAZIL.

Aim/Introduction: This study shows the first PET/CT scans with 
[68Ga]DOTA-UBI(29-41) performed in Brazil. These tests are part of 
the pilot project to validate the labeling of this radiopharmaceutical. 
UBI(29-41) is a fragment of a cationic peptide isolated from activated 
macrophages or human epithelial cells that preferentially binds to 
the bacterial cell membrane. Its uptake reflects the bacterial burden 
instead. This specific binding does not depend on leukocyte 
function.[1-3] In this way, PET/CT images using [68Ga]Ga-DOTA-UBI 
(29-41) allow the differentiation of infectious from inflammatory 
processes.[4] Materials and Methods: A 69-years-old female patient 
had a fracture in both calcaneus caused by accident 40 years ago. 
Twenty years ago, she presented osteomyelitis in the left calcaneus, 
treated at the time with antibiotics. In September 2021, she had 
an abscess at the site, which was treated again with antibiotics 
until November. However, the wound did not heal completely, 
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and the blood culture was positive for Pseudomonas aeruginosa. 
The patient was referred for PET/CT with [68Ga]Ga-DOTA-UBI (29-
41) to confirm the infectious process at the site. Results: Whole 
body projection demonstrated an increased tracer uptake on the 
left calcaneus with bone extension that indicated possible foci 
of infection (A). sagittal PET (B) and sagittal fused PET/CT images 
(C) show increased uptake in bone (SUV 2.8) and soft tissue (SUV 
3.6). [68Ga]Ga-DOTA-UBI (29-41) PET/CT confirmed the clinical 
suspicion of left calcaneus osteomyelitis. The patient underwent 
surgery to clean the osteomyelitis foci. Culture of material from the 
surgical bed confirmed the presence of Pseudomonas aeruginosa. 
Conclusion: This first PET/CT study with [68Ga]Ga-DOTA-UBI(29-41) 
allowed the identification of chronic osteomyelitis indicating the 
potential clinical application of this PET tracer for the diagnosis of 
infectious processes. Further tests are ongoing to evaluate the role 
of [68Ga]Ga-DOTA-UBI (29-41) PET/CT to differentiate infection from 
aseptic inflammation. References: 1. Vilche M, Reyes AL, Vasilskis E, 
Oliver P, Balter H, Engler H. ⁶⁸Ga-NOTA-UBI-29-41 as a PET Tracer for 
Detection of Bacterial Infection. J Nucl Med. 2016 Apr;57(4):622-7. 2. 
Akhtar MS, Imran MB, Nadeem MA, Shahid A. Antimicrobial peptides 
as infection imaging agents: better than radiolabeled antibiotics. 
Int J Pept. 2012; 2012:965238.3. Sasikumar A, Joy A, Nanabala 
R, Pillai MR, T A H. 68Ga-DOTA Ubiquicidin PET/CT in an Infected 
Implant. Clin Nucl Med. 2017 Feb;42(2): e115-e116.4. Boddeti DK, 
Kumar V. Evaluation of 68Ga-DOTA-Ubiquicidin (29-41) for imaging 
Staphylococcus aureus (Staph A) infection and turpentine-induced 
inflammation in a preclinical setting. World J Nucl Med. 2021 Apr 
10;20(3):266-272.
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OP-821
Head-to-head Comparison of a Conventional or CZT-based 
SPECT/CT with a Next Generation Multidetector CZT-
based SPECT/CT System
H. Duan, V. Ferri, P. Castaneda, T. Visser, K. Luong, G. A. Davidzon, C. 
Mari Aparici, A. Iagaru;  
Stanford University, Stanford, CA, UNITED STATES OF AMERICA.

Aim/Introduction: Conventional Single Photon Emission 
Computed Tomography/Computed Tomography (SPECT/CT) 
systems use an anterior and posterior detector head which 
rotate around the patient. The StarGuide is a next generation 
3D-ring SPECT/CT system based on Cadmium Zinc Telluride 
(CZT) technology (GE Healthcare, Haifa, Israel). The scanner is 
equipped with 12 high-resolution CZT detectors which swivel 
around the patient enabling acquisition closer to the patient and 
also focused scanning modes. This novel SPECT/CT technology is 
under clinical evaluation in our facility in order to improve image 
quality, acquisition time and speed, and usability. In this prospective 
study, we aimed to compare the image quality of this multidetector 
general purpose CZT-based SPECT/CT to a conventional dual head 
SPECT/CT system based on NaI- (Discovery NM/CT 670, ‘D670’) or 
CZT (NM/CT 870CZT, ‘870CZT’) detectors. Materials and Methods: 
Sixty patients were consecutively enrolled in this prospective study. 
All participants underwent two SPECT/CT scans: First on either the 
D670 or 870CZT scanner followed by the StarGuide using different 
radioisotopes (67Ga, 99mTc, 111In, 123I, 177Lu) for their respective clinical 
indication. The scan duration of conventional SPECT/CT systems 
was nearly identical to StarGuide: 19.47 &#177; 11.08 (range 
4 - 62) vs. 19.35 &#177; 11.16 (range 4 - 62) minutes, respectively 
(P=0.40). Image quality was evaluated by two experienced nuclear 
medicine physicians using a 5-point Likert scale (1 non-diagnostic, 
2 suboptimal image quality, 3 acceptable image quality, 4 good 
image quality, 5 excellent image quality). Inter-rater reliability was 
computed. Results: Twenty-one participants were scanned on the 
D670 with a mean Likert score of 3.73 &#177; 0.60 (range 3 - 5) while 
39 patients were imaged on the 870CZT with a mean Likert score of 
4.17 &#177; 0.46 (range 3 - 5). All patients subsequently underwent 
imaging with the StarGuide showing a mean Likert score of 4.77 
&#177; 0.46 (range 3 - 5). In the intra-participant comparison 
between D670 and StarGuide, the StarGuide scanner showed 
a significantly better image quality (P=0.000) as well as in the 
comparison between 870CZT and StarGuide (P=0.000). The inter-
rater reliability showed almost perfect agreement for conventional 
SPECT/CT at 88% as well as for StarGuide at 90%. Conclusion: The 
CZT-based multidetector SPECT/CT StarGuide showed significantly 
better image quality not only in comparison to conventional NaI-
based SPECT/CT but also to CZT-based two head detectors. Larger 
studies with dedication to each radioisotope are needed to confirm 
these preliminary results. 
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OP-822
Performance study of a 360° CZT camera for dosimetry 
planning step in SIRT treatment of liver cancer and liver 
metastases
A. Krzyzaniak1, S. Parisse Di-Martino1, L. Vergnaud2, T. Mognetti1, 
D. Sarrut2, J. N. Badel1;  
1Centre Léon Bérard, Lyon, FRANCE, 2CREATIS; CNRS UMR5220; 
Inserm U1044; INSA-Lyon; Université Lyon 1, Lyon, FRANCE.

Aim/Introduction: SIRT treatment planning requires an essential 
SPECT/CT-based pretreatment step to plan 90Y microspheres 
treatment dosimetry by means of intra-arterial 99mTc-MAA 
administration as a surrogate. Usually, conventional camera is used 
In this study, we propose to evaluate the performances of a 360° 
CZT camera on the SIRT dosimetric treatment planning and for 
the acquisition time optimization. Materials and Methods: A 6,2L 
uniform Jaszczak phantom filled with a 99mTc activity of 400 MBq 
and a NEMA IEC BODY phantom, filled with a 99mTc volume activity 
of 0.166MBq/mL, were used to compute mean absorbed dose 
recovery coefficients (mDRC). A homemade phantom, made with 
a water vial and a 8mL sphere inserted inside and filled respectively 
with 0,34MBq/mL and 1,59MBq/mL of 99mTc, was used to simulate 
the dosimetry of a healthy perfused liver and a liver tumor with 
a tumor-to-normal tissue ration (TN) at least 4. Acquisitions were 
performed on the energy peak centered at 140,5keV (+/- 7.5%) and 
a lower scatter window [109-130]keV. Reconstruction parameters 
(RP) were: 8 subsets, 8 iterations, CT attenuation correction, with 
and without scatter correction. The Partial Volume effect (PVE) 
correction, PSF compensation, convolution pre-filter and median 
post-filter were studied. The mDRC were computed with voxel-S-
values (VSV) and Local Deposition Method (LDM) from commercial 
software and compare to MIRD-based values in order to model 
the spatial resolution effect on absorbed dose as a function of 
phantom volumes and according to RP studied. The acquisition 
time optimization were consisted in studying the effect of the 
reduction of acquisition time on the uncertainties of the dosimetry 
calculation for acquisition durations of 10, 8, 6, 4 and 2 minutes. 
Results: For the uniform Jaszczak, RP do not influence dosimetic 
results. For IEC phantom, the mDRC of spheres depend largely 
on RP with a variation from 1.5 to 12% depending on the sphere 
diameter. LDM gives better results in terms of mDRC than VSV 
method, whatever the sphere diameter. These observations are also 
made with the homemade phantom : the absorbed dose in the 
vial is not influenced by RP while the sphere is strongly impacted. 
Conclusion: The 360° CZT camera provides reliable dosimetry 
treatment planning from a lesion volume greater than 8mL. The 
acquisition time optimization is currently being analyzed. 

OP-823
Feasibility of 177Lu quantification with a 360° CZT gamma 
camera
J. Badel1, L. Vergnaud2, T. Baudier2, P. Boissard1, H. Rida3, A. 
Dieudonne3, D. Sarrut2;  
1Centre Leon-Berard, Université de Lyon, Lyon, FRANCE, 
2CREATIS, CNRS UMR5220, Université de Lyon, Lyon, 
FRANCE, 3Centre Henri Becquerel, Rouen, FRANCE.

Aim/Introduction: CZT gamma cameras are known for having 
better sensitivity and energy resolution than conventional gamma 
cameras. The 360° CZT camera, consisting of a system of 12 robotic 
CZT detector, is however unable to detect gammas with energies 

above 200keV. In this work, we investigate if this system, which 
allows a faster acquisition time than conventional camera, can 
be used for 177Lu-based treatments monitoring. Materials and 
Methods: Two phantoms were used: (1) an uniform phantom filled 
with 832MBq of 177Lu for calibration and (2) a NEMA IEC Body with 
799MBq for the background and 585,35kBq/mL in the six spheres. 
Acquisitions were performed on the energy peak centered at 
112.9keV± 10% with two scatter windows ([79-101.6] and [124.2-
146.8]keV) followed by a CT acquisition. Acquisition time was 15 
min. Reconstructions were perform with CT-based attenuation 
correction, triple-energy window scatter correction, 8 subsets, 10 
iterations, PSF compensation, convolution pre-filter (parameter: 
0.08, frequency: 2), median post-filter (parameter: 3) and High Peak 
Correction (HPC, with values 0.4 and 0.2 to correct the penetration 
of high energy photons into collimator). We assessed the penalized-
likelihood (PL) option by varying its parameter from 0 (no PL) to 2 in 
steps of 0.2. Reconstructions have also been done without the pre-
filter. Activity and contrast recovery coefficients (ACR and CRC) were 
computed for all reconstructions and were compared with the ACR 
obtained from a conventional camera with the same acquisition 
time. Results: Increased PL values allow to visually decrease the 
image noise. However, the lower the PL, the better are the ARC and 
CRC. ARC (CRC) of the largest sphere (37mm) were 0.70 (86%) with 
2, 0.79 (105%) with 0.2 and 0.84 (112%) without PL for the biggest 
sphere. These findings remain whether the pre-filter is removed or 
not. The decrease in the HPC parameter leads to a decrease in ARCs 
and CRCs (0.84vs0.72 and 112%vs81%). For ARC, best results were 
obtained without the PL option, with a HPC parameter at 0.4 and 
without pre-filter. They were slightly better than those obtained 
with the conventional camera (0.45 for the 113keV, and even 
with the highest 208keV gamma peak: 0.69). Conclusion: 177Lu 
quantification using the 113 keV peak is feasible with a 360° CZT 
camera. The acquisition time of large 3D whole-body image, which 
is very important for 177Lu-PSMA monitoring, is reduced by a factor 
1.5 compared to conventional gamma cameras.

OP-824
Towards accurate 177Lu SPECT activity quantification and 
standardization of the gamma camera calibration protocol
S. Raskin1, A. Chicheportiche2, D. Gamliel3, D. Aboo-
kasis3, S. Ben-Haim2;  
1University of Ariel, Jerusalem, ISRAEL, 2Department 
of Nuclear Medicine & Biophysics, Hadassah Medical 
Center, Jerusalem, ISRAEL, 3University of Ariel, Ariel, 
ISRAEL.
Aim/Introduction: At present there is a lack of standardization for 
gamma camera calibration protocol. The aim of the present study 
was to propose a new calibration method where calibration factors 
are calculated as function of the sphere to background counts/
pixels ratio (SBPR) in addition to the sphere volume. The developed 
methodology is proposed as standardization method for the 
gamma camera calibration process. Materials and Methods: The 
NEMA IEC body phantom, the Torso Phantom (ECT/TOR/P), and the 
LK-S Kyoto Liver/Kidney anthropomorphic phantom were used in 
this study. SPECT imaging of each phantom was performed on a 
GE Discovery NM/CT 670 with a 20% energy window around 208 
keV and with 30-s, 20-s, and 10-s exposure per view. The NEMA IEC 
phantom was used to calibrate the camera. Calibration factors for 
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the three largest spheres were calculated for different background 
activities and were plotted against the SBRP. The obtained 
calibration factors were validated using two additional NEMA IEC 
acquisitions with different activities in spheres and background, 
the Torso phantom with two spheres and Liver/Kidney phantom 
with all the three spheres. Validation was also performed with 
lower acquisition time-per-view. The results were compared to the 
conventional method not considering the SBPR. Results: The NEMA 
IEC phantoms resulted in relative errors of 0.16%, 5.77%, 9.34% for 
the large, medium, and small sphere, respectively, for a time-per-
view of 30-s. For 10-s, relative errors of 4.56%, 4.48%, 4.41% were 
obtained. The conventional calibration method resulted in relative 
errors of 9.82%, 9.22%, 28.94% for 30-s, and 4.46%, 6.82%, 22.86% for 
10-s. The Torso phantom resulted in errors of 7.30%, 5.79% for the 
large and small sphere respectively, for 30-s and 10.92%, 6.61% for 
10-s. The conventional method resulted in relative errors of 22.96% 
and 25.81% for 30-s, and 17.21% and 26.78% for 10-s. The LK-S Kyoto 
Liver/Kidney Phantom resulted in relative errors of 3.40%, 3.16%, 
13.14 % for the large, medium, and small spheres, respectively, 
for 30-s and 13.38% and 2.98%, 9.24% for 10-s. The conventional 
method resulted in relative errors of 18.00%, 14.31%, 16.64% for 30-
s, and 18.91%, 14.52%, 12.62% for 10-s. Conclusion: These results 
show that the developed methodology allows to obtain consistent 
results with acceptable mean relative differences from true activity 
concentration across different phantoms as well as for shorter time-
per-view acquisition times. Furthermore, the proposed method is 
simple to set up and can be proposed for standardization of the 
calibration process. 

OP-825
Effect of Kilovoltage and Quality Reference mAs on CT-
Based Attenuation Correction in 177Lu SPECT/CT Imaging: a 
Phantom Study
M. Salas Ramirez, M. Lassmann, J. Tran-Gia;  
University of Würzburg, Department of Nuclear 
Medicine, Würzburg, GERMANY.

Aim/Introduction: Quantitative 177Lu SPECT/CT has gained 
increasing interest, due to the growing number of newly introduced 
radionuclide therapies. Moreover, CT-based attenuation correction 
(CT-AC) plays a major role in the accurate activity quantificationby 
SPECT/CT imaging. However, the effect of kilovoltage peak (kVp) 
and quality reference mAs (QRM) on the attenuation coefficient 
image (μ-map) and volume CT dose index (CTDIvol) have not 
been systematically evaluated. Therefore, the aim of this study 
was to investigate the influence of kVp and QRM on CT-AC in 177Lu 
SPECT/CT imaging. Materials and Methods: Ten CT acquisitions 
were performed for seven different combinations of kVp and QRM 
(80kVp with 20mAs, 35mAs, and 50mAs, 110kVp with 20mAs and 
35mAs, and 130kVp with 20mAs, and 35mAs) were performed on a 
Symbia Intevo Bold SPECT/CT system (Siemens Healthineers) using 
the Electron Density Phantom Model 062M (CIRS) equipped with 
seventeen inserts of nine different tissue-equivalent materials. For 
each CT image, a 177Lu μ-map was generated using the standard 
manufacturer reconstruction (Flash3D, voxel size 4.8mm). The mean 
μ value (μmeasured) of each insert was quantified in a cubic VOIs 
of 3x3x8 voxels. For each insert, μmeasured was compared against 
the theoretical μ value (μtheoretical) for the 208.4keV 177Lu gamma 
emission. Moreover, the expected change in the SPECT/CT-based 
177Lu activity in the nine tissue-equivalent materials of the CT 

phantom for an attenuation length of 1.5cm (insert radius of the 
CT phantom) was calculated. To evaluate the image noise, a cubic 
VOI of 8000 voxels was drawn in the homogeneous plastic water 
region of the phantom, and the coefficient of variation (CV) was 
calculated as standard deviation inside the VOI divided by its mean. 
Lastly, the mean CTDIvol value of each image dataset was extracted 
from DICOM header. Results: As expected, the largest relative 
errors between μmeasured and μtheoretical was observed in the 
lung inhale insert: between 19% (110kVp, 35mAs) and 30 % (80kVp, 
20mAs). For all other inserts, the relative error remained below 6%. 
More importantly, however, the maximum change in the SPECT/CT-
based 177Lu activity was as low as 2%. CV and CTDIvol ranged from 
0.4% and 0.9mGy (80kVp, 20mAs) to 0.3% and 3.6mGy (130kVp, 
35mAs), respectively. Conclusion: This study shows that kVp and 
QRM values in the range of low-dose CT have only a minor effect 
on the quantitative accuracy of 177Lu SPECT/CT. In consequence, 
low values of kVp and QRM could be applied to reduce CT radiation 
dose. 

OP-826
Exploring the Quantitative Impact of Non-Uniformities in 
SPECT-Imaging With 161Tb
F. Westerbergh1, T. Rydén2, M. van Essen3, N. P. van der Meulen4,5, 
C. Müller5, P. Bernhardt1,2;  
1Department of Medical Radiation Sciences, Institute of Clinical 
Sciences, Sahlgrenska Academy at University of Gothenburg, 
Gothenburg, SWEDEN, 2Department of Medical Physics 
and Biomedical Engineering (MFT), Sahlgrenska University 
Hospital, Gothenburg, SWEDEN, 3Department of Clinical 
Physiology, Sahlgrenska University Hospital, Gothenburg, 
SWEDEN, 4Laboratory of Radiochemistry, Paul Scherrer Institute, 
Villigen, SWITZERLAND, 5Center for Radiopharmaceutical 
Sciences, Paul Scherrer Institute, Villigen, SWITZERLAND.

Aim/Introduction: Accurate SPECT/CT-based activity quantifications 
have been proven feasible for a number of radionuclides. Yet, 
one aspect of quantifiability is often over-looked, namely image 
uniformity. A non-uniform response over the detector field-of-
view will cause ring artefacts in reconstructed images. In patient 
dosimetry, these artefacts may - even if not visibly evident - impact 
the quantitative accuracy. This study aimed to explore different 
uniformity corrections for the novel theragnostic radionuclide 161Tb, 
and assess the magnitude of potential SPECT/CT quantification errors. 
Materials and Methods: Measurements were performed using a 
GE Discovery 670 Pro NM/CT-system. Data was acquired through 
two energy windows - one over the 74.6 keV γ-peak and one over 
the 48.9 keV γ-peak and nearby X-ray-emissions. For each window, 
intrinsic uniformity maps were created (collimators detached) 
using a small, distant 161Tb-source. Subsequently, extrinsic maps 
were created using a 161Tb-filled flood-source phantom (collimators 
attached). SPECT/CT-imaging was performed using a cylindrical 
homogenous 161Tb-phantom, with the acquired correction maps 
applied. For comparison, a clinical intrinsic 99mTc-correction was 
employed. Projection data was reconstructed using an attenuation-
corrected, collimator-compensated ordered-subsets expectation-
maximum algorithm, with six iterations and ten subsets. Different-
sized volumes-of-interest (VOIs), V=0.5-16mL, were defined and 
randomly distributed throughout the reconstructed images (100 
VOIs/size). The mean number of counts within each VOI was 
extracted, and coefficients-of-variation (COVs) were determined 
for each VOI size. In addition, the maximum absolute deviation 
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from the population means was determined, as a worst-case 
estimate. Results: The mean count variability between same-sized 
VOIs decreased with increasing volume. For the 49 keV-window, 
prominent ring artefacts appeared with the clinical correction. 
Maximum deviations of 24-32% were obtained, depending on VOI 
size. Artefacts were removed with the intrinsic and extrinsic 161Tb-
corrections, giving deviations of 13-23% and 15-27%, respectively. 
For the 75 keV-window, artefacts appeared with both intrinsic 
corrections. With the intrinsic 161Tb-correction, defective linearity 
(i.e. uneven photomultiplier tube amplification) was observed, 
giving high deviations (40-75%). The clinical correction produced 
lesser deviations for small volumes (15-41%), while the extrinsic 
161Tb-correction lowered deviations for bigger volumes (26-33%). 
Similar trends were observed when studying obtained COVs. 
Conclusion: The employed corrections had a substantial impact 
on the over-all quantitative accuracy. An intrinsic 161Tb-correction 
appeared sufficient for the 49 keV-window. However, for the 75 
keV-window, distinct non-uniformities and high count deviations 
were observed due to faulty linearity. To remove artefacts and to 
minimize potential quantification errors, an extrinsic uniformity 
correction is recommended in 161Tb-SPECT/CT-imaging.

OP-827
An experimental and computational evaluation of a 
novel Timepix3 detector for Compton imaging in Nuclear 
Medicine
B. Kamtchou1, S. Cournane1,2, L. Vintro1;  
1Centre for Physics in Health and Medicine (CPHM), School 
of Physics, University College Dublin, Dublin, IRELAND, 
2St. Vincent’s University Hospital, Dublin, IRELAND.

Aim/Introduction: The purpose of this study is to explore the 
feasibility of using the Timepix3 CdTe detector as a Compton 
camera for Nuclear Medicine imaging applications. Current gamma 
camera technology relies on the use of a collimator to determine 
positional information for incident photons. Collimators, however, 
results in the attenuation of >99% of incident photons, requiring 
increased administered activities. A Compton[1,2] camera is an 
imaging device that can determine the direction of gamma rays 
emitted by radioisotopes based on the kinematics of Compton 
scattering. The development of such a Compton Camera design 
would negate the need for collimators, thus significantly reducing 
patient dose and potentially improving spatial resolution. Materials 
and Methods: A high spatial, high contrast resolution Timepix3[3] 
device with a Cadmium Telluride (CdTe) sensor layer, was initially 
characterised in terms of energy resolution, detection efficiency and 
overall performance, including corrections for vertical positional 
determination. A Monte Carlo (MC) simulation of the Timepix3 
detectors was developed using the EGSnrc Monte Carlo software 
and the results were validated with experimental data. Having 
established the properties of the detector, the methodology to 
identify the position and deposited energy of suitable photon events 
was developed to enable the determination of the corresponding 
Compton cones. Reconstruction of multiple such Compton cones 
has allowed for the location of point sources, demonstrating 
the potential of the Timepix3 detector as a Compton camera. 
Results: Single and multiple radioisotope point source arrangements 
will be presented, with the analysis demonstrating the capabilities 
of the use of the Timepix3 detector as a nuclear medicine Compton 
camera. Point source reconstruction has also been evaluated using 
MC methods and has been assessed against experimental results. 

The spatial resolution and sensitivity of the Compton camera 
will be quantified and related to conventional Nuclear Medicine 
technologies. Conclusion: A preliminary evaluation of the Timepix3 
indicates its potential for Compton Imaging applications. Future 
work will extend the use of the CdTe Timepix3 detector to basic 
nuclear medicine imaging applications (e.g. anthropomorphic 
phantoms) without the need for a collimator. References: 1.Todd 
R, Nightingale J, Everett D. A proposed [gamma] camera. Nature. 
1974;251:132-4. 2.Sakai M, Kubota Y, Parajuli RK, Kikuchi M, Arakawa 
K, Nakano T. Compton imaging with. Sci Rep. 2019;9(1):12906. 3. 
X. Llopart, T. Poikela, M. Campbell, et al., Timepix3: a 65K channel 
hybrid pixel readout chip with simultaneous ToA/ToT and sparse 
readout, J. Instrum. 9 (2014) C05013.

OP-828
Effect of High-Uptake Regions with Inconsistent Motion 
on Data Driven Respiratory Gating in SPECT Myocardial 
Perfusion Imaging using Digital Phantoms
M. Reymann1, F. Massanes2, T. Kuwert3, A. H. Vija2, A. K. Maier4;  
1Siemens Healthcare GmbH, Forchheim, GERMANY, 2Siemens 
Medical Solutions Inc., Hoffman Estates, IL, UNITED STATES OF 
AMERICA, 3Department of Nuclear Medicine, Universitätsklinikum 
Erlangen, Erlangen, GERMANY, 4Pattern Recognition Lab, Friedrich-
Alexander-Universität Erlangen-Nürnberg, Erlangen, GERMANY.

Aim/Introduction: Data driven respiratory motion correction has 
the potential to improve SPECT myocardial perfusion imaging 
(MPI) [1]. It requires a reliable estimation of respiratory gates, which 
can be done using clinically desirable data driven gating (DDG). In 
DDG, as an example, the gall bladder could show a much higher 
uptake with Tc99m-sestamibi/tetrofosmin than the heart itself 
in MPI SPECT study and therefore could significantly influence 
the accuracy of quantification. Changes in shape and intensity of 
the gallbladder during an acquisition could further degrade the 
estimates of respiratory gates and cardiac motion. We investigate 
the effect of a high-uptake gall bladder on the accuracy of different 
DDG algorithms by performing Monte Carlo Simulations on a set of 
XCAT phantoms. Materials and Methods: We generate a hybrid set 
of 15 anthropomorphic XCAT phantoms enabled with respiratory 
motion based on ANZAI data of actual patients for increased 
realism. We create separate activity maps for different regions of 
interest (myocardium, bloodpool, gall bladder, lung, kidneys, liver, 
background) enabling the creation of uptake variations using 
linear combination. We use SIMIND to simulate only 4 projections 
separated by 45° from left-anterior-oblique to right-posterior-
oblique for each 200ms time frame. A ‘moving’ dataset is created 
by combining all 75 timeframes of each region and one ‘static’ 
dataset is created by always combing timeframe 1 of the gall region 
with the rest of the data, consequently creating a high-uptake, 
static region with inconsistent motion. We extract the respiratory 
surrogate from the data using the Laplacian Eigenmaps (LE) [2] 
method and the Center-of-Light (COL) of each view and determine 
the Pearson’s correlation coefficient with the ground truth signal 
used as input to the XCAT phantom. Results: The mean correlation 
to the ground truth for the LE algorithm on the moving data set 
was 0.94±0.01, and 0.7±0.24 for the COL method. On the static 
dataset the accuracy reduced to 0.86±0.08 and 0.33±0.28 for LE and 
COL, respectively. Conclusion: We show that high-uptake regions 
influence the accuracy of DDG in SPECT MPI. Highly accurate 
(spatial and temporal) simulations allow the analysis of these 
scenarios and help differentiate influences from diverse sources like 
changes in uptake patterns, bulk motion, or inconsistent respiratory 
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motion. We will use the so generated phantom population to 
further investigate the cause and severity affecting the accuracy of 
various respiratory motion mitigation methods. References: [1]:A. 
Bitarafan-Rajabi, J. Nucl. Cardiol., 2015; [2]:Sanders et al., IEEE Trans. 
Med. Imaging, 2016

OP-829
Initial Assessment of a Novel Multi-pinhole Collimator on 
Triple-head SPECT for Cardiovascular Imaging
Á. Krizsán1, K. Kukuts1, W. Al-Muhanna1,2, Z. Szoboszlai1, L. Balazs2, 
J. Kiss3, S. Nekolla4, S. Barna1, I. Garai1, T. Bukki2, A. Forgacs1,2;  
1ScanoMed Nuclear Medicine Centers, Debrecen, 
HUNGARY, 2Mediso Ltd., Budapest, HUNGARY, 3Division of 
Radiology and Imaging Science, Department of Medical 
Imaging, University of Debrecen, Debrecen, HUNGARY, 
4Technische Universitӓt München, Munich, GERMANY.

Aim/Introduction: In this study we evaluated the imaging 
capabilities of a novel Multi-pinhole collimator (MPH-Cardiac) 
specially designed for nuclear cardiology imaging on a triple 
head NaI(Tl) detector based SPECT/CT system. Materials and 
Methods: Image acquisitions were performed with a dedicated 
cardiac detector configuration using step and shoot helical scan 
mode, 72 views covering 125° scan arc with simultaneous 4 cm 
table movement. Image reconstructions were performed with an 
iterative maximum-a-posteriori expectation-maximization method 
optimized for the MPH-Cardiac collimator and using CT based 
attenuation and scatter corrections, 24 iterations 3 subsets 3.6 mm 
voxel size in all cases except for the spatial resolution measurement 
where it was 1.8 mm. Tomographic sensitivity (TSpointsource) and 
spatial resolution were measured with a 99mTc point source placed 
on the lattice points of a 1 cm grid covering the useful field-of-
view (UFOV). Organ-size tomographic sensitivity (TSorgan) was 
measured using the anthropomorphic left ventricle (LV) phantom, 
filled with typical 99mTc myocardial activity of a patient scan. Manual 
region of interests (ROIs) placed on both the uniform and deficit 
area of the polamap were used to calculate spill-over-ratio (SOR) by 
dividing the mean values of these ROIs and multiplying with 100. 
Reconstructed image noise was measured with a uniform cylinder 
phantom (140 mm diameter, 105 mm length) filled with 16.3 MBq 
99mTc, and calculating square of SD per Mean multiplied by 100 
from a spherical volume of interest. Thirty patients with average 
age of 62 years, mean BMI of 30.5 and mean injected activity of 
380 MBq of 99mTc-sestamibi were scanned on a conventional dual-
head parallel-hole (LEHR) system using 16 minutes total acquisition 
time followed by a 4 minutes list-mode MPH-Cardiac scan. Results: 
Peak TSpointsource was found to be 1013 cps/MBq, while TSorgan 
measurement resulted 700 cps/MBq in the center of the UFOV. 
Average reconstructed spatial resolution measured to be 4.4 
mm FWHM. Polar map analysis revealed 21.1 % SOR. Cylindrical 
phantom demonstrated good uniformity in all slices visually and 
image noise was 0.39 %. Visually interpreting the patient scan 
images, one-quarter times scan duration with MPH-Cardiac resulted 
better image contrast and thinner myocardium wall compared 
to the LEHR measurement. From the medical decision point of 
view there was no significant diagnostic difference for the two 
methods. Conclusion: The significant image quality improvement 
achieved with dedicated MPH-Cardiac collimator on triple head 
SPECT/CT system paves the way for short acquisition and low-dose 
cardiovascular SPECT applications. 
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OP-830
Measuring response in metastatic castration-resistant 
prostate cancer using PSMA PET/CT: Comparison of RECIST 
1.1, aPCWG3, aPERCIST, PPP, and RECIP 1.0 criteria
A. Gafita1, I. Rauscher2, W. Fendler3, V. Murthy1, W. Hui2, W. 
Armstrong1, K. Herrmann3, W. Weber2, J. Calais1, M. Eiber2, M. 
Weber3, M. Benz1;  
1University of California, Los Angeles, CA, UNITED STATES OF 
AMERICA, 2Technical University Munich, Munich, GERMANY, 
3University of Duisburg-Essen, Essen, GERMANY.

Aim/Introduction: To compare the Response Evaluation Criteria 
in Solid Tumors (RECIST) 1.1, the adapted Prostate Cancer Working 
Group Criteria 3 (aPCWG3), the adapted Positron Emission 
Tomography Response Criteria in Solid Tumors (aPERCIST), the 
PSMA PET Progression (PPP), and the Response Evaluation Criteria 
In PSMA-Imaging (RECIP) 1.0 for response evaluation using 
prostate-specific membrane antigen (PSMA)-PET/CT in men with 
metastatic castration-resistant prostate cancer (mCRPC) treated 
with 177Lu-PSMA radioligand therapy. Materials and Methods: 124 
patients were included in this multicenter retrospective study. All 
patients received 177Lu-PSMA and underwent PSMA-PET/CT scans 
at baseline (bPET) and at 12 weeks (iPET). Imaging responses 
according to RECIST 1.1, aPCWG3, aPERCIST, PPP, and RECIP 1.0 were 
interpreted by consensus among three blinded readers. Changes in 
total tumor burden were obtained using the semi-automatic qPSMA 
software. The response according to each criteria was classified to 
progressive disease (PD) vs no-PD. Primary outcome measure was 
the prognostic value (by cox regression analysis) for overall survival 
(OS). Secondary outcome measure was the inter-reader reliability 
(by Cohen’s κ coefficient). Results: 43 (35%) of patients had non-
measurable disease according to RECIST 1.1. 16 (13%), 66 (52%), 72 
(58%), 69 (56%), and 39 (32%) of 124 patients had PD according to 
RECIST 1.1, aPCWG3, aPERCIST, PPP and RECIP, respectively. PD vs 
no-PD had significantly higher risk of death according to aPCWG3 
(HR=2.37; 95%CI, 1.62-3.48; p<0.001), aPERCIST (HR=2.48; 95%CI, 
1.68-3.66; p<0.001), PPP (HR=2.72; 95%CI, 1.85-4.01; p<0.001), RECIP 
1.0 (HR=4.33; 95%CI, 2.80-6.70; p<0.001), but not according to 
RECIST 1.1 (HR=1.29; 95%CI, 0.73-2.27; p=0.38). The κ index of RECIST 
1.1, aPCWG3, aPERCIST 1.0, PPP, and RECIP 1.0 for identifying PD vs 
no-PD were 0.50 (95%CI, 0.32-0.76), 0.72 (95%CI, 0.63-0.82), 0.68 
(95%CI, 0.63-0.73), 0.73 (95%CI, 0.63-0.83), and 0.83 (95%CI, 0.77-
0.88), respectively. Conclusion: PSMA-PET specific criteria (RECIP 1.0 
and PPP) for early response evaluation in men with mCRPC treated 
with 177Lu-PSMA achieved higher prognostic values and inter-reader 
reliabilities in comparison to conventional CT assessment or to 
criteria adapted to PSMA-PET from other imaging modalities. RECIP 
1.0 identified the fewest patients with PD and achieved the highest 
risk of death for PD vs. no-PD, suggesting that other classification 
methods tend to overcall progression. 
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OP-831
Combined [18F]FDG and [68Ga]Ga-PSMA-11 PET/CT for 
[177Lu]-PSMA-Radioligand therapy assessment with long-
axial field of view (LAFOV) PET/CT
I. Alberts, R. Schepers, K. Zeimpekis, M. Viscione, A. Rominger, A. 
Afshar-Oromieh;  
Institut für Nuklearmedizin, Bern, SWITZERLAND.

Aim/Introduction: Although additional [18F]FDG PET/CT can be 
performed as part of the work-up for [177Lu]-PSMA-Radioligand 
therapy to identify hypermetabolic lesions with low PSMA-
expression which might respond less well to radioligand therapy, 
the requirement for a second scan on a separate day has hindered 
its implementation. The aim of this abstract is to present a novel 
dual-tracer protocol. Materials and Methods: A novel protocol was 
developed which leverages the higher sensitivity exhibited by long-
axial field-of-view (LAFOV) PET/CT scanners to perform both PET/
CT (FDG + PSMA) examinations in a single sitting. Patients received 
first a PET/CT with [68Ga]Ga-PSMA-11 using a standard dose (150 
MBq) at 1h p.i. with a scan time of 5 min at 1h p.i. in a single bed 
position of 106cm (vertex to thighs). Subsequently, 40 MBq of [18F]-
FDG was administered and a second PET/CT performed 1h p.i. with 
a 15 min scan time in a single bed position of 106cm (vertex to 
thighs). Both scans were performed as clinical routine and patients 
arrived prepared for a [18F]FDG examination in a fasted state 
(>4h). Both scans were analysed by two qualified nuclear medicine 
physicians and mismatch lesions (FDG avid but without PSMA 
uptake above the level of the liver) were noted. The protocol has 
hitherto been implemented in 20 patients and is performed as 
clinical routine. Results: All patients tolerated both examinations 
well. In three patients additional lesions were identified at [18F]FDG 
scanning (15%): in one patient pure mismatch lesion was identified 
without PSMA expression and high FDG-avidity and in two patients 
low PSMA-avidity and high FDG avidity lesions were identified. The 
visual quality of the additional [18F]FDG PET/CT was rated as good. 
Semi-quantitative measurements of standardised uptake values 
were hampered by superimposition of two radiopharmaceuticals. 
Conclusion: We demonstrate the feasibility of performing 
same-day dual tracer scanning for the assessment of [177Lu]-
PSMA-Radioligand therapy. Our protocol demonstrated superior 
sensitivity to [68Ga]Ga-PSMA-PET/CT alone and in three patients 
(15%) identified mismatch lesions with hypermetabolism and low 
or absent PSMA-expression. The dual-tracer approach affords a 
subjective assessment of both scans but semi-quantitative analysis 
is limited. 

OP-832
When to Repeat Imaging after a Negative PSMA PET Scan 
in Patients with Recurrent Prostate Cancer under Active 
Surveillance: A Single-Center Retrospective Study
P. Thin1,2, M. Hotta1, A. Gafita1, J. Calais1, I. Sonni1;  
1UCLA, Los Angeles, CA, UNITED STATES OF 
AMERICA, 2Western University of Health Sciences, 
Pomona, CA, UNITED STATES OF AMERICA.

Aim/Introduction: Patients with prostate cancer (PCa) under active 
surveillance (AS) may need to repeat imaging. The aim of this 
analysis was to identify clinical factors that could help determining 
when to repeat a PSMA PET after a negative scan for patients with 
recurrent PCa who are under AS. Materials and Methods: In this 
single-center, retrospective analysis, we screened patients with PCa 

who underwent two 68Ga-PSMA-11 PET scans at UCLA between 
October 2016 and July 2021 without receiving any PCa-related 
treatment in between and had the first scan negative. We defined 
2 sub-cohorts: 1) negative PET1 and PET2 (“N-N”) 2) negative PET1 
and positive PET2 (“N-P”). PSMA PET clinical reports were used to 
define negative and positive scans following PROMISE criteria; 
positive scans involved PSMA disease in T, N, and M regions. The 
Mann-Whitney U test was used to compare age at PET1, NCCN risk, 
castration status, time between scans, PSA at PET1 and PET2, PSA 
value/percent changes, and PSA doubling time (DT) between the 
cohorts. A receiver operating characteristic (ROC) curve analysis was 
used to obtain Youden index value cut-offs and the areas under the 
curve (AUC) in the N-P cohort. Results: The final analysis included 
83 patients. As initial therapy, 65/83 (71.93%) had prostatectomy, 
7/83 (10.53%) radiation therapy, 10/83 (4.39%) hormonal therapy, 
and 5/83 (10.53%) other treatments. At PET1, 67/83 (80.72%) had 
castration sensitive PCa (CSPC), 15/83 (18.07%) metastatic CSPC, 
and 1/83 (1.20%) metastatic castration resistant PCa. From PET1 to 
PET2, 80/83 (96.39%) had PSA increase, 1/83 (1.20%) no change in 
PSA, and 2/83 (2.41%) PSA decrease. Median PSA was 0.40 (0.01-
4.35) at PET1 and 1.59 (0.23-16.70) ng/mL at PET2. There were 39/83 
(47%) N-N and 44/83 (53%) N-P patients, where 10/44 (22.73%) had 
positive T, 17/44 (38.64%) positive N, and 33/44 (75.00%) positive 
M staging on PET2. The N-P cohort showed higher median PSA at 
PET2 (1.13 vs. 1.83ng/mL: p=0.010), higher PSA value changes (0.70 
vs. 1.36ng/mL: p=0.002), and shorter PSA DT (8.8 vs. 5.1mo: p=0.002) 
than the N-N cohort. For the N-P cohort, ROC curves showed cutoffs 
for PSA value changes of 1.27 ng/mL (AUC=0.70), percent of PSA 
change of +165% (AUC=0.62), and PSA DT of 7.91mo (AUC=0.70). 
Conclusion: Parameters related to PSA changes (absolute change, 
DT) can help selecting recurrent PCa patients under AS who may 
benefit from repeating a PSMA PET after a negative scan and 
determining when to repeat the PSMA PET. 

OP-833
Head-to-head comparison between the diagnostic 
accuracy of 68Ga-PSMA PET/CT and pelvic mp-3Tesla 
MRI in patients with biochemical / clinical suspicion of 
clinically-significant prostate cancer: a per-patient and 
per-lobe analysis
M. Celli1, R. Gunelli2, F. Ferroni3, A. Vici2, P. Caroli1, O. Saleh2, L. 
Fantini1, V. Rossetti1, U. De Giorgi4, D. Barone3, V. Di Iorio5, G. 
Paganelli1, F. Matteucci1;  
1Nuclear Medicine Unit, IRCCS Istituto Romagnolo per lo Studio 
dei Tumori (IRST) “Dino Amadori”, Meldola, ITALY, 2Urology 
Unit, Ospedale “G.B.Morgagni - L.Pierantoni”, Azienda USL della 
Romagna, Forlì, ITALY, 3Radiology Unit, IRCCS Istituto Romagnolo 
per lo Studio dei Tumori (IRST) “Dino Amadori”, Meldola, ITALY, 
4Department of Medical Oncology, IRCCS Istituto Romagnolo 
per lo Studio dei Tumori (IRST) “Dino Amadori”, Meldola, ITALY, 
5Unit of Oncological Pharmacy, IRCCS Istituto Romagnolo per 
lo Studio dei Tumori (IRST) “Dino Amadori”, Meldola, ITALY.

Aim/Introduction: To evaluate the diagnostic performance of 
PSMA PET and pelvic mpMRI in detecting clinically-significant 
prostate cancer (CS-PCa) in patients with biochemical / clinical 
abnormalities. Materials and Methods: 102 patients (age range: 47-
78 years; mean: 63 years) with clinical / biochemical abnormalities 
suspicious for CS-PCa (median PSA: 6.0ng/ml; IQR: 4.1; median PSA 
F/T: 14.0%; IQR: 5.7; median PSAdensity: 0.10ng/ml/g; IQR: 0.07) 
were prospectively enrolled. For each patient both PSMA PET 
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and mpMRI were performed and independently reported within 
6 six weeks prior to biopsy. Imaging outcome was binarily scored 
(PET positive for SUVmax > 7; mpMRI positive for PIRADS score 4 
and 5) according to lobe laterality (right / left lobe). Systematic 
12-segments and target prostate biopsies were used as a standard 
of truth and CS-PCa was defined as any tumour focus of ISUP 
grade ≥ 2 or bilateral tumour involvement. PSMA PET and mpMRI 
diagnostic accuracies were calculated on a per-patient and per-
lobe basis. Results: CS-PCa was correctly identified in 33 patients 
and correctly excluded in 38 patients by means of mpMRI; in 21 
patients mpMRI tested falsely positive and falsely negative in 10 
patients. PSMA PET correctly identified CS-PCa in 27 patients and 
correctly excluded disease in 51 patients; PSMA resulted falsely 
positive in 10 patients and falsely negative in 14 patients. The 
per-patient diagnostic accuracy comparison between PSMA PET 
and mpMRI returned a sensitivity of 65.9% and 76.7%, specificity 
of 83.6% and 64.4%, positive predictive value of 73.0% and 61.1% 
and negative predictive value and 78.5% and 79.2%, respectively. 
The per-lobe diagnostic accuracy comparison between PSMA and 
mpMRI returned a sensitivity of 48.6% and 65.3%, specificity of 
86.6% and 76.7%, positive predictive value of and 65.4% and 62% 
and negative predictive value of 76.3% and 79.2%, respectively. 
Conclusion: PSMA PET performed significantly better than mpPMRI 
only in terms of per-patient specificity (83.6% versus 64.4%) and 
positive predictive value (73.0% versus 61.1%).PSMA PET sensitivity 
and negative predictive value were inferior to mpMRI both on a 
per-patient and on a per-lobe basis. Thus, PSMA PET seems to hold 
a complementary role only as a specificity enhancer in patients 
with unproven CS-PCa and positive mpMRI findings prior to biopsy 
sampling. 

OP-834
Novel framework for treatment response evaluation using 
PSMA-PET/CT in patients with metastatic castration-
resistant prostate cancer (RECIP 1.0):an international 
multicenter study
A. Gafita1, I. Rauscher2, M. Weber3, B. Hadaschik3, H. Wang2, 
W. Armstrong1, R. Tauber2, T. Grogan1, J. Czernin1, M. Rettig1, K. 
Herrmann3, J. Calais1, W. Weber2, M. Benz1, W. Fendler3, M. Eiber2;  
1University of California, Los Angeles, CA, UNITED STATES OF 
AMERICA, 2Technical University Munich, Munich, GERMANY, 
3University of Duisburg-Essen, Essen, GERMANY.

Aim/Introduction: To develop a novel framework for Response 
Evaluation Criteria In PSMA-PET/CT (RECIP) 1.0 and a composite 
response classification which combines responses by PSA 
measurements and by 1.0 (PSA+RECIP). Materials and Methods: 
This was an international, multicenter, retrospective study. 124 men 
with mCRPC who underwent 177Lu-PSMA therapy and received 
PSMA-PET/CT at baseline (bPET) and at interim at 12 weeks (iPET) 
were included. Pairs of bPET and iPET were interpreted by consensus 
among three blinded readers for appearance of new lesions. Tumor 
lesions were segmented using qPSMA software and total PSMA-
positive tumor volume (PSMA-VOL) was obtained. Appearance of 
new lesions and changes in PSMA-VOL were combined to develop 
RECIP 1.0, which was defined as: complete response (RECIP-CR): 
absence of any PSMA-ligand uptake on iPET, partial response (RECIP-
PR): decline ≥30% in PSMA-VOL and no appearance of new lesions, 
progressive disease (RECIP-PD): increase ≥20% in PSMA-VOL and 
appearance of new lesions, stable disease (RECIP-SD): any condition 
but RECIP-PR or RECIP-PD. Changes in PSA levels at 12 weeks by 

PCWG3 were recorded. Responses by PSA+RECIP were defined as: 
response (PSA decline ≥50% or RECIP-PR/CR) and progression (PSA 
increase ≥25% or RECIP-PD). Study’s primary outcome measure 
was the prognostic value of 1.0 for overall survival (OS). Secondary 
outcome measure was the prognostic accuracy (C-index) of 
PSA+RECIP vs PSA responses. Results: Patients with progressive 
disease (RECIP-PD; n=39; 8.3 mo) had shorter OS compared to 
patients with stable disease (RECIP-SD; n=47; 13.1 mo; p<0.001) and 
to those with partial response (RECIP-PR; n=38; 21.7 mo; p<0.001). 
PSA+RECIP had superior C-indices in identifying responders and 
progressors compared to PSA only: 0.65 vs 0.62 (p=0.028) and 0.66 
vs 0.63 (p=0.044), respectively. Conclusion: PSMA-PET/CT by 1.0 
is prognostic for OS and can be used as a response biomarker to 
monitor early efficacy of 177Lu-PSMA and possibly other systemic 
treatments in men with mCRPC. PSA+ may be used as a novel 
composite endpoint in mCRPC clinical trial design. 

OP-835
Contribution of PSMA PET/CT to Evaluation of Response to 
Systemic Therapies: Preliminary Results
G. Beydagi1, E. Demirci1, N. Alan Selcuk1, K. Akcay1, M. Ocak2, T. 
Toklu1, B. Caner1, L. Kabasakal3;  
1Yeditepe University, Department of Nuclear Medicine, 
Istanbul, TÜRKIYE, 2Istanbul University, Faculty of 
Pharmacy, Department of Pharmaceutical Technology, 
Istanbul, TÜRKIYE, 3Istanbul University-Cerrahpasa 
Department of Nuclear Medicine, Istanbul, TÜRKIYE.

Aim/Introduction: PSMA PET/CT has been widely used in the 
evaluation of response to these treatments. However, there are very 
few studies in the current literature investigating the relationship 
between PSMA PET/CT responses and progression-free survival. 
In this study, we investigated the relationship between treatment 
responses evaluated in PSMA PET/CT reports and survival. 
Materials and Methods: 68Ga-PSMA-11 PET/CT scans performed 
with the indication of treatment response evaluation at Yeditepe 
University between January 2017 and August 2021 were reviewed 
retrospectively. PSMA PET responses and PSA responses were 
compared. Progression-free survival times were calculated using 
the date on which first progression was detected with PSA or PSMA 
PET/CT after the start of treatment and compared with PSMA PET/
CT. Results: 670 PET/CT images of 200 patients were included in 
the study. 36.4% (n=122) of cases received androgen deprivation 
therapy (ADT), 24.8% (n=83) docetaxel treatment, 23.3% 
(n=78) second generation anti-androgen therapy (abiraterone/
enzalutamide), 19.1% (n=37) radionuclide therapy and 4.5% (n=15) 
received second-line chemotherapy treatments. There was a great 
agreement between PSA levels and PSMA PET treatment responses. 
The difference that will change the clinical approach; 15.6% 
(n=12) in the docetaxel group, 25.6% (n=20) in the abiraterone-
enzalutamide group, 24.6% (n=30) in the ADT group, 26.5% (n=9) 
in the Lu-177 group, and 46.7% in the second-line chemotherapy 
group (n=7) was observed. The rate of cases with no increase in 
PSA level and progression with PSMA PET/CT was 14.35% (n=48) 
among all treatments; 12.8% (n=10) in the docetaxel group, 15.3% 
(n=12) in the abiraterone/enzalutamide group, 12.3% (n=15) in 
the ADT group, 16.2% (n=6) in the radionuclide treatments group, 
and 33.3% in the second-line chemotherapy group (n=5). The rate 
of cases with PSA response and PSMA PET progression was 20% 
(n=24) in cases with a baseline PSA level >20 ng/ml, and 11.9% 
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(n=22) in cases with PSA<20ng/ml (p<0.01). According to Kaplan-
Meier analysis, treatment responses obtained with PSMA PET/
CT can detect progression-free survival in all groups (p<0.01). 
When the PSMA PET responses of the bone, lymph node, and 
visceral organ metastases and the primary lesion were evaluated 
separately, the response of bone metastases creates the most 
significant progression-free survival difference. Conclusion: PSMA 
PET could predict progression-free survival of patients with a very 
high success. The follow-up of patients with only PSA values may 
lead to missed patients with progression at rates reaching 20%. The 
contribution of PSMA PET/CT becomes evident especially at high 
initial PSA levels. 

OP-836
Artificial intelligence for the detection of primary tumour, 
recurrence and metastases in PSMA PET-CT in prostate 
cancer
E. Tragardh1,2, O. Enqvist3,4, J. Ulén3, J. Jögi1, L. Edenbrandt5;  
1Skåne University Hospital, Malmo, SWEDEN, 2Lund University, 
Malmö, SWEDEN, 3Eigenvision AB, Malmo, SWEDEN, 4Chalmers 
University of Technology, Gothenburg, SWEDEN, 5Sahlgrenska 
Academy, University of Gothenburg, Gothenburg, SWEDEN.

Aim/Introduction: The aim was to develop and validate an artificial 
intelligence (AI)-based tool for detection of prostate tumour/
recurrence, lymph node metastases and bone metastases in scans 
obtained using [18F]PMSA-1007 positron emission tomography-
computed tomography (PET-CT). Materials and Methods: A total 
of 659 patients who underwent [18F]PSMA PET-CT for either initial 
staging of high-risk prostate cancer or biochemical recurrence 
were included. Suspected prostate tumours, prostate recurrence, 
lymph node metastases and bone metastases were marked by 
one experienced nuclear medicine physician. A convolutional 
neural network was developed and trained on a group of 539 of 
the patients. The performance of the AI method was assessed in a 
separate test group of 120 patients. Manual segmentations by the 
nuclear medicine physician were used as reference. Results: The 
sensitivity of the AI method for the detection of prostate tumour/
recurrence was 95%, for lymph node metastases 88% and for bone 
metastases 89%. The corresponding positive predictive values were 
55%, 39% and 29%. On average, each patient had 4 true positive 
lesions (prostate + lymph nodes + bone), 7 false positive lesions and 
0.5 false negative lesions, using the expert reader as reference. The 
majority of the true positive lesions were lymph node metastases, as 
were the majority of the false negative lesions. The most common 
false positive lesions were bone metastases. Conclusion: It was 
possible to develop an AI method with a rather high sensitivity and 
a reasonable number of false positive lesions. The AI tool is freely 
available to other researchers at www.recomia.org. 

OP-837
PSMA-PET/CT-guided External Beam Radiotherapy of 
Osseous Metastases in an Oligometastatic Prostate Cancer 
Setting
G. T. Sheikh1, P. Rogowski2, M. J. Zacherl1, L. M. Unterrainer1, V. 
Wenter1, F. J. Dekorsy1, R. Tiling1, T. Pfluger1, M. Unterrainer3, J. 
Rübenthaler3, C. C. Cyran3, P. Bartenstein1, M. Li2, L. Beyer1;  
1Department of Nuclear Medicine, University Hospital LMU 
Munich, Munich, GERMANY, 2Department of Radiotherapy 
and Radiation Oncology, University Hospital LMU 
Munich, Munich, GERMANY, 3Department of Radiology, 
University Hospital LMU Munich, Munich, GERMANY.

Aim/Introduction: Prostate cancer is the most common 
malignancy among male patients in Europe. So far, there are no 
curative treatment options for metastatic disease available. Prostate 
cancer can be detected with high sensitivity using PSMA-positron 
emission tomography (PET)/computed tomography (CT). Our goal 
was to evaluate the suitability of PSMA-PET/CT-guided external 
beam radiotherapy as a possible treatment option for patients 
with osseous metastases in an oligometastatic setting. Materials 
and Methods: We examined 36 hormone-sensitive, either newly 
diagnosed or biochemical recurrent prostate cancer patients with 
oligometastatic (1-3 lesions) disease limited to the bone. A total of 
55 lesions, as detected by pre-therapeutic 68Ga- or 18F-PSMA-PET/
CT, respectively, where treated with conventional fractionated or 
stereotactic body radiotherapy (SBRT) techniques with a median 
BED3 of 90.0 Gy (range 66.7-120.0 Gy). All patients received an 
additional PSMA-PET/CT-scan after radiotherapy at the time of 
biochemical relapse. Response of treated lesions was evaluated 
visually based on tracer-uptake. Lesion progression was defined 
as an increase of tracer uptake, partial response as significantly 
decreased, but still visible uptake and total response as a decrease 
of uptake to the level of the surrounding tissue. Absolute and 
percentual decline of maximum standard uptake values (SUVmax), 
as well as prostate specific antigen (PSA) values before and shortly 
after radiotherapy, were calculated. The percentage of patients with 
visually detectable new metastases on post-radiotherapy PSMA-
PET/CT was determined. Results: The vast majority of lesions were 
responsive to radiotherapy (total response n=42, partial response 
n=9). Only four lesions showed progression after radiotherapy. 
Mean decline of SUVmax was -7.72 (range -82.05/+3.36) and -55.3% 
(range -97.6%/+53.7%). Mean PSA-decline was -1.25 (-22.87/+2.48) 
and -2.7% (range -99.9%/+224.0%) with n=20 patients showing a 
decrease and n=16 patients showing an increase. There was no 
significant correlation between SUVmax decline and PSA response 
(r = 0.175, p = 0.309). Two thirds of patients showed new metastases 
on the post-radiotherapy scan (24/36). Conclusion: PSMA-PET/CT-
guided external beam radiotherapy has a very high response rate 
of 92.7% on a treated lesion basis. However, our study did not show 
any correlation between the decline of SUVmax and PSA response. 
Furthermore, new metastases could only be detected in two thirds 
of patients with biochemical recurrence after radiotherapy. We 
conclude that external beam radiotherapy is a potent the treatment 
option for patients with oligometastatic prostate cancer. Still, 
further research towards improved patient selection, as well as the 
evaluation of combined systemic and radio-oncologic approaches 
is warranted. 

OP-838
Evaluation of biochemical response with different 
metabolic response assessment methods on 68GaPSMA-
PET/CT imaging in metastatic castration-resistant prostate 
cancer patients treated with 177Lu-Prostate Specific 
Membrane Antigen Radioligand Therapy
E. Sahin, U. Elboga, Y. B. Çayırlı, U. Çimen, V. Mumcu, M. Okuyan, E. 
Ekinci, Y. Z. Çelen;  
Gaziantep University Faculty of Medicine, Gaziantep, TÜRKIYE.

Aim/Introduction: To compare the biochemical response with 
PET Response Criteria in Solid Tumors (PERCIST) and European 
Organization for Research and Treatment of Cancer (EORTC) criteria 
for response evaluation on 68Ga-PSMA-PET/CT imaging  in metastatic 
castration-resistant prostate cancer (mCRPC) patient treated with 



S271 Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751

177Lu-Prostate‐Specific Membrane Antigen Radioligand Therapy 
(PRLT). Materials and Methods: Ninety-seven mCRPC patients 
with pre-PRLT and post-PRLT 68Ga-PSMA-PET/CT were included to 
the study. Biochemical response criteria (BRC) was identified as; 
while a drop of ≥ 50% in PSA was considered as partial response 
(PR), ≥ 25% increase was considered as progressive disease (PD). 
The other PSA changes in between PR and PD was considered as 
stable disease (SD). Response evaluation with 68Ga-PSMA-PET/CT 
was performed according to both EORTC and PERCIST criterias, 
classifying the patients into 3 response categories: partial metabolic 
response (PMR), stable metabolic disease (SMD), and progressive 
metabolic disease (PMD). The concordance between criterias was 
analyzed using Cohen’s κ coefficient. Results: The proportion of PR, 
SD and PD based on BRC was 13.4%, 44.3% and 42.2%, respectively. 
According to EORTC criteria, PMR was seen in 8 (8.3%) of patients, 
SMD was seen in 37 (38.1%) of patients and PMD was seen in 52 
(53.6%) of patients. According to PERCIST criteria, PMR was seen in 
11 (11.3%) of patients, SMD was seen in 38 (39.2%) of patients and 
PMD was seen in 48 (49.5%) of patients. EORTC and PERCIST criterias 
were discordant in only 5 patients and a statistically significant 
agreement with both molecular criteria seen. Conclusion: We 
concluded that EORTC and PERCIST criteria have a good agreement 
in evaluating treatment response in mCRPC patient treated with 
PRLT, and showed a similar level of agreement with BRC. 
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OP-839
Repeated measurements of lower leg skeletal muscle 
perfusion using 15O-water PET/CT
N. Christensen1,2, C. S. Buhl2, J. Sørensen1, K. Bouchelouche1, M. A. 
Madsen1, L. P. Tolbod1;  
1Department of Nuclear Medicine & PET, Aarhus University 
Hospital, Aarhus N, DENMARK, 2Steno Diabetes Center 
Aarhus, Aarhus University Hospital, Aarhus N, DENMARK.

Aim/Introduction: 15O-water PET/CT is the gold standard for non-
invasive measurements of tissue blood flow and can potentially 
play a future role in the diagnosis and treatment of peripheral artery 
disease. In the current study, we aimed to measure the variation of 
normal resting blood flow in lower leg muscles between individuals 
(healthy subjects) as well as between repeated measurements in 
the same individual. Materials and Methods: We have enrolled 
7/10 planned healthy subjects who underwent two identical 
15O-water PET/CT scans of the lower legs, separated by a 5-minute 
break. During the break, subjects were taken out of the scanner and 
asked to take a few steps. After additional 5 minutes of resting in a 
supine position, they completed the second scan. In both scans, 
a standardized intravenous injection of 400 MBq 15O-H2O was 
followed by a 6-minute dynamic PET acquisition. In low-dose CT 
images, we defined volumes of interest (VOIs) in different lower leg 
muscles (gastrocnemius(GAS), soleus(SOL), tibialis anterior(TA), and 

peroneus longus(PL)) of each subject. As the PET scan was acquired 
immediately after the CT, VOIs could be transferred directly to the 
PET images for quantitative measurements of 15O-H2O uptake, 
and time-activity curves were extracted. Kinetic analysis was 
performed using in-house developed software. K1 (ml/100ml/min) 
was estimated using a single-tissue compartment model. Results: 
Resting K1 values ranged from 0.16-0.73 ml/100ml/min (median 
0.26,IQR:0.21-0.33). At muscle level, variation was observed in 
the muscle groups, with median K1 values of 0.32(GAS), 0.24(PL), 
0.37(SOL), and 0.25(TA) ml/100ml/min in the first scan. Repeated 
measurements of 15O-water PET/CT perfusion in lower extremities 
showed a strong correlation of K1 values (slope:1.02,intercept:-
0.03,r=0.90) and the blood input function did not change between 
the repeated scans (correlation for AUC: r=0.97 with no significant 
bias). Bland-Altman analysis revealed both negative and positive 
proportional bias at an individual level in 3/6 scans, suggesting that 
perfusion changed between the scans. Conclusion: Normal resting 
blood flow in four muscle groups of the lower leg ranged from 0.16-
0.73 ml/100ml/min in healthy individuals. The largest variation was 
seen between individuals, whereas a smaller variation was seen 
between muscle groups. Repeated measurement of resting blood 
flow yielded a strong overall correlation of K1. When utilizing resting 
blood flow of the lower extremities for vascular disease evaluation 
(e.g. diabetes) or treatment response evaluation, inter-patient 
variation in blood flow, as well as intra-patient variation induced 
by the small differences in resting conditions, must be taken into 
account. 

OP-840
[18F]GP1 PET/CT in Patients with Prosthetic Valve 
Thrombosis - Diagnosis - Therapy - Follow up
V. Hugenberg1, R. Zabel1, R. Preuss1, K. Friedrichs2, T. Rudolph2, N. 
Koglin3, W. Burchert1, M. Deutsch4;  
1Institute of Radiology, Nuclear Medicine and Molecular Imaging, 
Heart and Diabetes Center North Rhine-Westphalia, University 
Hospital Ruhr-University Bochum, Bad Oeynhausen, GERMANY, 
2Department of General und Interventional Cardiology/
Angiology, Heart and Diabetes Center North Rhine-Westphalia, 
University Hospital Ruhr-University Bochum, Bad Oeynhausen, 
GERMANY, 3Life Molecular Imaging GmbH, Berlin, GERMANY, 
4Department of Thoracic and Cardiovascular Surgery, Heart and 
Diabetes Center North Rhine-Westphalia, University Hospital 
Ruhr-University Bochum, Bad Oeynhausen, GERMANY.

Aim/Introduction: Prosthetic valve thrombosis (PVT) is a well-
documented phenomenon in prosthetic heart valves. Although 
dynamic 4-dimentional multidetector computed tomography 
(4D-MDCT) has greatly improved the diagnosis of bioprosthetic 
valve thrombosis (BPVT), more sensitive imaging tools are lacking. 
The novel glycoprotein IIb/IIIa receptor targeted PET tracer [18F]
GP1 has been investigated for visualizing acute venous and arterial 
thrombi, thrombi inside LVADs and BPVT. We are investigating the 
use of [18F]GP1 PET/CT for monitoring and guidance of therapeutic 
interventions in patients with PVT. Materials and Methods: Twenty 
patients with suspected valve thrombosis have been examined by 
contrast enhanced 4D-MDCT and subsequently by [18F]GP1 PET/
CT under compassionate use regulations. After a 12-week course 
of therapeutic oral anticoagulation [18F]GP1 PET/CT imaging was 
repeated in 10 patients to monitor therapeutic effects on thrombus 
resolution. In patients with persistent tracer uptake on valve leaflets, 
oral anticoagulation was continued for 6 months and another [18F]
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GP1 PET/CT was scheduled. Results: Focal [18F]GP1 uptake on valve 
leaflets was observed in 17 of 20 patients with suspected PVT. [18F]
GP1 PET/CT clearly distinguished between blood pool activity 
and thrombotic foci. Target-to-background (TBR) ratios at baseline 
were ranging from 1.8-8.2. 4D-MDCT and [18F]GP1 PET/CT findings 
correlated in 63% of all examinations. Interestingly, while in 37% of 
patients 4D-MDCT revealed no hypoattenuating leaflet thickening 
or allowed only limited assessment due to technical artifacts, 
[18F]GP1 PET/CT clearly showed tracer uptake corroborating 
thrombotic deposits. Follow-up [18F]GP1 PET/CT after 12 weeks of 
therapeutic oral anticoagulation revealed decreased tracer uptake 
in all patients. TBR ratios at follow-up decreased to 1.2-3.4. In 
patients with residual tracer uptake (TBR>1.5) oral anticoagulation 
was prolonged for 6 months and another [18F]GP1 PET/CT was 
scheduled. (Examinations are still pending, results are expected 
before October 2022.) Conclusion: [18F]GP1 PET/CT clearly 
identified thrombotic foci and even small regions of thrombotic 
aggregation are visible. [18F]GP1 PET/CT may be more sensitive for 
the detection of thrombotic deposits than 4D-MDCT and is less 
susceptible for technical artifacts. The assessment of the severity 
of the thrombotic deposits and their significance with respect to a 
clinical outcome and subsequent therapeutic interventions needs 
further evaluation. [18F]GP1 PET/CT may serve as a novel, highly 
sensitive tool to overcome some limitations of current diagnostic 
imaging modalities for detecting PVT and may prove useful for the 
monitoring and guidance of therapeutic interventions. References: 
Kim, J Nucl Med (2019) 60:224. Hugenberg, EJNMMI (2019) 46:98. 
Hugenberg, Pharmaceuticals (2021) 14:739. Bing, JACC Cardiovasc. 
Imaging (2022) in press.

OP-841
Comparison between 99mTc-WBC SPECT/CT and 18F-FDG 
PET/CT in suspected VGEI
C. Lauri, G. Campagna, R. Ottaviani, M. Taurino, A. Signore;  
Sapienza University, Rome, ITALY.

Aim/Introduction: Our first aim was to retrospectively compare 
the diagnostic performance of WBC scintigraphy and [18F]FDG PET/
CT in patients with suspected vascular graft or endograft infection 
(VGEI). Moreover, we defined a novel visual score for the assessment 
of [18F]FDG PET/CT in vascular grafts. Materials and Methods: 
We retrospectively analysed 26 patients with suspected VGEI of 
thoracic-abdominal tract, according to MAGIC criteria (1). All patients 
were studied with both [18F]FDG PET/CT and 99mTc-HMPAO-WBC 
scintigraphy. WBC scans were performed and interpreted following 
EANM guidelines (2-4). [18F]FDG PET/CT scans were interpreted by 
using the visual score suggested by Sah (5) and by the evaluation 
of SUVmax, SUVmean and T/B ratios. Moreover, we defined a novel 
visual score that take into count the distribution pattern rather 
than intensity of the uptake: Score I: background activity; Score II: 
homogeneous and diffuse [18F]FDG uptake of any intensity along 
the graft; Score III: non-homogeneous and diffuse [18F]FDG uptake; 
Score IV: one or more focal [18F]FDG uptake without diffuse uptake; 
Score V: focal and diffuse [18F]FDG uptake; Score VI: surrounding 
tissue involvement. According to this new classification, the scan was 
interpreted as positive from Score IV. Final diagnosis was achieved 
by microbiological (n=5) or histopathological findings (n=5) or 
by clinical follow-up of at least 24 months (n=16). Results: Eleven 
patients were infected. Sensitivity, specificity, accuracy, positive and 
negative predictive value (PPV, NPV) were 82%, 100%, 92%, 100% 

and 88%, respectively for radiolabelled WBC, 100%, 40%, 65%, 55% 
and 100%, respectively for [18F]FDG PET/CT using Sah’s scale and 
100%, 73%, 85%, 73% and 100%, respectively by using our new 
visual score. Conclusion: Radiolabelled WBC scintigraphy showed 
the highest specificity and PPV, whereas [18F]FDG PET/CT showed 
a sensitivity and NPV of 100% and it can be, therefore, used to rule 
out the infection. However, in case of positive [18F]FDG PET/CT, the 
finding should be confirmed by radiolabelled WBC. The new visual 
score showed lower number of FP results, compared to Sah’s scale, 
but these results must be confirmed in larger studies References: 1. 
Lyons OT, et al. EJVES 2016;52(6):758-763. 2. de Vries EF, et al. EJNMMI 
2010;37(4):842-8. 3. Signore A, et al. EJNMMI 2018;45(10):1816-1831. 
4. Lauri C, et al. EJNMMI 2022. https://doi.org/10.1007/s00259-022-
05769-x. 5. Sah B-R, et al. EJVES 2015;49:455e64.

OP-842
The Value of Multimodal Studies in the Diagnosis and 
Prognosis of Patients with Pulmonary Hypertension
P. Hsu1,2,3, H. Hsu4, Y. Lin5, M. Cheng6, J. Chen4, Y. Wu7,8,9;  
1Division of Nuclear Medicine, Fu Jen Catholic University Hospital, 
Fu Jen Catholic University, New Taipei City, TAIWAN, 2Graduate 
Institute of Clinical Medicine, College of Medicine, National 
Taiwan University, Taipei, TAIWAN, 3School of Medicine, College 
of Medicine, Fu Jen Catholic University, New Taipei City, TAIWAN, 
4Department of Surgery, National Taiwan University Hospital 
and National Taiwan University College of Medicine, Taipei, 
TAIWAN, 5Department of Internal Medicine, National Taiwan 
University Hospital and National Taiwan University College of 
Medicine, Taipei, TAIWAN, 6Department of Nuclear Medicine, 
National Taiwan University Hospital and National Taiwan 
University College of Medicine, Taipei, TAIWAN, 7Cardiology 
Division of Cardiovascular Medical Center and Department of 
Nuclear Medicine, Far Eastern Memorial Hospital, New Taipei City, 
TAIWAN, 8National Yang-Ming University School of Medicine, 
Taipei, TAIWAN, 9Departments of Nuclear Medicine and Internal 
Medicine, National Taiwan University Hospital and National 
Taiwan University College of Medicine, Taipei, TAIWAN.

Aim/Introduction: Pulmonary hypertension (PH) influences 
pulmonary vasculature as well as bilateral ventricles. Comprehensive 
evaluation of the cardiopulmonary vascular unit requires integrated 
information from multimodalities. We aimed to investigate the 
diagnostic and prognostic performance of noninvasive imaging 
methods, including first-pass radionuclide angiography (FP-
RNA), ultrasonography and chest computed tomography (CT) in 
patients with suspected PH. Materials and Methods: A total of 103 
symptomatic patients (aged 48±15 y, 44 men) with suspected PH 
were consecutively enrolled between Aug. 2009 and Dec. 2016. FP-
RNA was performed immediately after exercise treadmill test (ETT) 
and at rest. Definite diagnosis was made by invasive right heart 
catheterization. Results: There were 70 patients confirmed diagnosis 
as PH. Eighteen patients failed to complete ETT due to severe illness 
or weakness. Compared to non-PH patients, PH subjects tended 
to have longer post-stress and rest pulmonary mean transit time 
(PMTT), worse post-stress biventricular function in FP-RNA, larger 
size of left atrium (LA) and right ventricle (RV), increased thickness 
of interventricular septum and posterior wall, and higher tricuspid 
regurgitation maximal pressure gradient (TRmaxPG), smaller mitral 
valve (MV) early to atrial filling ratio (E/A) on ultrasonography, as 
well as greater diameter of pulmonary artery (PA) and PA to aorta 
ratio (PA/Ao) in CT. The following imaging parameters showed 
significant diagnostic performance: both resting and post-stress 
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PMTT, post-stress LVEF, LA, atrial component of mitral filling, MV E/A, 
TRmaxPG, diameter of PA, PA/Ao (area under the ROC curve 0.718, 
0.803, 0.329, 0.701, 0.719, 0.301, 0.859, 0.918, 0.847, respectively, 
all P <0.05). During a follow-up of 4.7±3.1 years in PH patients, 7 
received lung transplantation, and 24 deaths occurred. The survival 
rates were significantly different between patients able to perform 
ETT (n=58, events=18, mean survival time 8.4±0.6 years) and those 
unable (n=12, events=6, mean survival time 4.4±1.0 years) (Breslow 
test p=0.045). After adjusting age and gender, multivariable 
Cox regression analysis, none of parameters from rest FR-RNA, 
ultrasonography and CT demonstrated the independent prognostic 
value, while stress peak heart rate, maximal heart rate (%) achieved, 
post-stress RVEF in exercise FP-RNA were significant predictors to 
the clinical outcomes. Combined all imaging parameters, only MV 
deceleration time in ultrasonography and stress peak HR in FP-RNA 
were independent prognostic factors in diagnosed PH patients. 
Conclusion: Different non-invasive imaging modalities play 
complementary roles in evaluating PH, and combination can have 
incremental values in diagnosis and prognosis in patients with PH. 

OP-843
Increased 18F-Fluorodeoxyglucose Uptake in the Cardiac 
Atria: An Evidence for Increased Atrial Inflammation in 
Patients with Atrial Fibrillation?
O. Nakamura1, T. Arentz2, P. T. Meyer1, A. S. Jadidi2, C. Goetz1;  
1University Medical Center Freiburg, Freiburg im 
Breisgau, GERMANY, 2University Heart Center Freiburg 
• Bad Krozingen, Freiburg im Breisgau, GERMANY.

Aim/Introduction: Atrial inflammation and fibrotic remodelling 
underlie the pathophysiology of atrial cardiomyopathy, which 
is associated with the development of atrial fibrillation (AF) and 
atrial flutter (AFL). 18F-fluorodeoxyglucose positron emission 
tomography/computed tomography (18F-FDG-PET/CT) has been 
used to detect inflammatory processes. Recent studies have 
revealed an increased FDG-uptake in the atria of patients with 
AF, but also in patients with diagnosis of cardiac sarcoidosis with 
ventricular inflammation. This study aimed to assess the capability 
of PET/CT to detect and quantify the degree of atrial inflammation 
(FDG-uptake) in a population with dedicated cardiac FDG-PET/CT. 
Materials and Methods: We investigated 116 patients suspected 
of sarcoidosis (53±18 years, 72% male) who underwent 18F-FDG 
PET/CT scan with dedicated cardiac specific preparation (heparin 
infusion, 12 hours fasting, and high-fat low-carbohydrate diet). 
We excluded patients with active ventricular cardiac sarcoidosis 
or undergoing high-dose immunosuppressive therapy 
(prednisolone ≥20mg/day or prednisolone combined with other 
immunotherapy like methotrexate). We measured the maximum 
standardized uptake value (SUVmax) in atrial myocardium and 
mean standardized uptake value (SUVmean) in blood pool and 
calculated the target-to-background ratio (TBR) of SUVmax in atrial 
myocardium to SUVmean in blood pool. All medical records, ECG 
data on arrhythmia type and diagnosis of systemic sarcoidosis (with 
absence of ventricular involvement) were used for the analysis. 
Sarcoidosis was diagnosed based on the criteria established in 2006 
by the Japanese Ministry of Health and Welfare. The collected data 
were sorted according to presence of arrhythmia and systemic 
sarcoidosis and TBR of each group were compared. Results: AF or 
AFL was found in 34/116 patients. Systemic sarcoidosis was found 
in 45/116 patients. Patients with known AF/AFL had significantly 
increased TBR within the atrial tissue compared to those without 

AF/AFL: (median: 1.28, 1st-3rd quartile: 1.20-1.33) versus (median: 
1.20, 1st-3rd quartile: 1.15-1.26; p = 0.003). Arrhythmia-associated 
atrial inflammation was consistently observed, independently of 
presence of concomitant systemic sarcoidosis. Patients with both 
atrial arrhythmias and systemic sarcoidosis had the highest atrial 
inflammation level, as identified by TBR. Conclusion: Development 
of atrial fibrillation or flutter is associated with an increased atrial 
FDG-uptake as metabolic marker of atrial inflammation. The level 
of atrial inflammation is further enhanced by additional presence of 
systemic sarcoidosis. 

OP-844
Bariatric surgery is associated with brown adipose 
tissue recruitment and reduced arterial inflammation in 
individuals with morbid obesity
O. Kulterer1, C. T. Herz2, A. Gruber1, G. Prager3, M. Hacker1, F. W. 
Kiefer4, A. R. Haug1;  
1Division of Nuclear Medicine, Department of Biomedical 
Imaging and Image-guided Therapy, Medical University of 
Vienna, Vienna, AUSTRIA, 2Division of Nephrology and Dialysis, 
Department of Medicine III, Medical University of Vienna, 
Vienna, AUSTRIA, 3Division of General Surgery, Department 
of Surgery, Medical University of Vienna, Vienna, AUSTRIA, 
4Division of Endocrinology and Metabolism, Department of 
Medicine III, Medical University of Vienna, Vienna, AUSTRIA.

Aim/Introduction: Obesity is a chronic and progressive disease 
that occurs through an imbalance between energy intake and 
expenditure and is associated with increasing cardiometabolic 
morbidity and mortality. All antiobesity medications currently 
approved to repress energy intake elicit serious side effects and, 
more importantly most antiobesity drugs have little or on primary 
cardiovascular endpoints. Bariatric surgery is emerging as an effective 
method to treat obesity and obtain sustainable weight loss and is 
associated with reduced cardiovascular events. Yet not all patients 
with obesity develop cardiovascular and metabolic complications. 
Recent findings suggest that morbidly obese individuals do possess 
active brown adipose tissue (BAT) and active BAT is linked to a 
healthier metabolic phenotype in obesity. Materials and Methods: 
32 morbidly obese participants enrolled in a prospective imaging 
study underwent 18F-FDG PET/CT scans after BAT activation 
through mild cold exposure before and one year after bariatric 
surgery. BAT was segmented according to the BARCIST criteria. The 
arterial inflammation was assessed in accordance with the EANM 
guidelines. Results: Prior to bariatric surgery, 28% of the participants 
showed active BAT; these individuals showed significant less arterial 
inflammation as compared to BAT negative individuals (p<0.001). 
One year after bariatric surgery, 53% of the study participants had 
active BAT. More importantly, we observed a dramatic decrease in 
arterial inflammation in the entire study cohort which was steeper 
in the BAT negative cohort compared to the BAT positive cohort in 
which the already low values remained almost stable. Interestingly, 
after bariatric surgery, there were no differences present in the 
target to background ratios (TBR) values between BAT positive 
and BAT negative individuals. Conclusion: Our data suggest that 
individuals with obesity and active BAT are protected against arterial 
inflammation. Bariatric surgery is associated with an increase in BAT 
prevalence in previously BAT negative individuals and a decrease in 
arterial inflammation as compared to baseline. 
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OP-845
Association of a new arterial inflammation PET biomarker 
with coronary stenosis in patients with cardiovascular risk 
factors
A. Bronte, F. Guillen, L. García, L. Sancho, J. Rosales, J. Bastidas, V. 
Betech, F. Minguez, S. Browne, M. Marcos, A. Fernandez-Montero, D. 
Martinez-Urbistondo, M. Colina, J. Pastrana, M. García-Velloso;  
University Clinic of Navarra, Pamplona, SPAIN.

Aim/Introduction: Arterial wall inflammation is recognized as a 
pivotal feature of atherosclerosis and a potential target for therapy. 
This study aimed to evaluate the association between a new 
inflammatory 18F-fluorodeoxyglucose (18F-FDG) positron emission 
tomography (PET)/computed tomography (CT) biomarker and 
coronary artery disease (CAD). Materials and Methods: 18F-FDG 
PET/CT and coronary CT angiography (CCTA) were performed in 
92 patients (age 37-77 years; 90.1% men) with cardiovascular risk 
factors (CRFs) as age, gender, smoking, dyslipidaemia, hypertension, 
body mass index, type 2 diabetes mellitus. Arterial (Carotid, thoracic 
aorta, abdominal aorta, iliac arteries, and femoral arteries), liver 
(L) and venous blood-pool in mediastinum (BP) standardized 
uptake values (SUVmax) were quantified. Each arterial region 
was graded semiquantitatively: Grade 0 = no uptake (≤ BP); 1 = 
uptake > BP and < L; 2 = uptake > L. We considered grade 1 and 
2 positive for active disease. The total arterial score (PET-Score) was 
measured calculating the sum of the 5 arterial regions, ranging 
from 0 (no vascular FDG uptake in any region) to 10 (vascular FDG 
uptake scored 2 in all 5 territories). PET-Score was categorized 
as Low (range 0-5), and High (range >5). Significant obstructive 
CAD was defined as >50% stenosis of >1 coronary segment on 
CCTA. Results: There were 7/92 (7,8%) patients with significative 
atherosclerotic plaque, being 43% of individuals with in Low-PET-
Score and 57% in High-PET-Score, with a significant association 
(Chi-square p=0.02). The linear regression study showed that, 
for each point of the PET-Score, the atherosclerotic plaque score 
increased by 0.31, with a beta coefficient 0.31 (95% CI [0.14 - 0.48]). 
The multivariate analysis showed that PET-Score variable, by itself, 
was strongly associated with obstructive CAD with an Odds ratio 
of 1.93 (95% CI [1.02 - 3.64] - p<0.05) independently of CRFs. 
Conclusion: This study demonstrated a close association of extra-
cardiac arterial inflammation by PET and coronary atherosclerosis 
by CCTC in patients with CRFs. Patients with High-PET-Score had 
more probability of having a significative coronary atherosclerotic 
plaque. Besides, a higher PET-Score could indicate more risk of 
arterial plaque inflammation, suggesting a higher probability of 
coronary heart disease and atherothrombotic events. A follow-up 
study of these patients is ongoing to confirm this possibility. 

OP-846
Assessing The Metabolic Activity of the Arterial Wall on 
PET/CT Using a Semi-Automated Method
L. Lezaic1, J. Jamsek1, M. Kastelic2, Z. Macek Lezaic3;  
1University Medical Centre Ljubljana, Ljubljana, SLOVENIA, 
2Celje General Hospital, Celje, SLOVENIA, 3Rozna Dolina, 
c. VI/8, 1000 Ljubljana, Ljubljana, SLOVENIA.

Aim/Introduction: By manually placing areas of interest (ROIs) and 
measuring SUVs, atherosclerotic inflammation can be assessed 
by PET/CT and defined as mean maximal tissue-to-background 
activity ratio (meanTBRmax). This is time-consuming and labor-
intensive. Our goal was to make meanTBRmax computation easier 

by creating a software module for the open-source platform 3D 
Slicer that allows for semi-automated vessel segmentation and 
meanTBRmax calculation using relevant ROIs placed on target and 
reference vessel regions. The primary objective was to test our semi-
automated technique. Materials and Methods: MeanTBRmax was 
estimated in the ascending (AscA) and descending (DescA) thoracic 
aortas using the manual approach by one reader and the semi-
automatic method by two readers from 26 PET/CT examinations 
of 13 male patients, imaged with both [18F]flurodeoxyglucose and 
[18F]fluromethylcholine. Validation was carried out by utilizing SPSS 
Version 22 to calculate intraclass correlation coefficients (ICC) for 
inter-observer and intra-observer absolute agreement using a two-
way/one-way random model (p < 0.05). Results: Inter-observer 
ICC [95%CI] between manual and semi-automatic method: • 
AscA: 0.90 [0.80-0.95], • DescA: 0.95 [0.87-0.98]. Inter-observer ICC 
[95%CI] between semi-automatic only: • AscA: 0.91 [0.76-0.96], • 
DescA: 0.95 [0.83-0.98]. Intra-observer ICC [95%CI] for the first and 
second semi-automatic reader respectively: • AscaA: 0.99 [0.98-1.00] 
and 0.99 [0.91-1.00], • DescA: 1.00 [0.99-1.00] and 0.98 [0.85-1.00]. 
All results were statistically significant (p<0.001). Conclusion: Our 
semi-automatic meanTBRmax computing method is comparable 
to, if not better than, the manual method, has high intra- and 
inter-observer agreement, is tracer-independent and requires less 
time and effort. Potential clinical and research applicability (f.e. in 
functional imaging in atherosclerosis or large-vessel vasculitis) 
is therefore greatly facilitated. References: Rudd, J. H. F., Hyafil, F., 
& Fayad, Z. A. (2009). Inflammation Imaging in Atherosclerosis. 
Arteriosclerosis, Thrombosis, and Vascular Biology, 29(7), 1009-
1016. Tarkin, J. M., Dweck, M. R., Evans, N. R., et al. (2016). Imaging 
Atherosclerosis. Circulation Research, 118(4), 750-769. Bucerius, 
J., Hyafil, F., Verberne, H. J., et al. (2015). Position paper of the 
Cardiovascular Committee of the European Association of Nuclear 
Medicine (EANM) on PET imaging of atherosclerosis. European 
Journal of Nuclear Medicine and Molecular Imaging, 43(4), 780-792. 
Fedorov, A., Beichel, R., Kalpathy-Cramer, et al. (2012). 3D Slicer as an 
image computing platform for the Quantitative Imaging Network. 
Magnetic Resonance Imaging, 30(9), 1323-1341.

OP-847
Increased central blood volume during adenosine-
induced hyperemia in standard Rubidium-82 cardiac 
perfusion imaging
M. Lassen, C. Byrne, J. Hartmann, A. Kjaer, R. M. G. Berg, P. Hasbak;  
Rigshospitalet, Copenhagen, DENMARK.

Aim/Introduction: This study aimed to evaluate the feasibility of 
estimating the central blood volume (CBV) non-invasively using 
standard Rubidium-82 (82Rb) myocardial perfusion imaging (MPI) 
and characterize the changes during adenosine-induced hyperemia 
(stress). Furthermore, potential sex differences were examined. 
Materials and Methods: This study comprised 33 healthy volunteers 
(15 women, median age = 23 years), of which 25 underwent serial 
rest/adenosine stress 82Rb MPI sessions. CBV was calculated from a 
well-established equation using stroke volume (SV), heart rate (HR), 
and mean bolus transit times (MBTT): CBV = (SV × HR) × MBTT. The 
definition of MBTT was transit time for the 82Rb bolus between the 
right and left myocardial ventricles. We report the MBTT, HR, SV, CBV, 
and CBV reserve (stress - rest CBV) and their repeatability measures 
using the repeatability coefficient, all stratified by sex. Results: MBTT 
was shortened during adenosine stress MPI, with sex-specific MBTT 
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(MBTT (seconds); Rest: Female (F) = 12.0±2.3, Male (M) = 14.5±2.8; 
stress: F = 8.5±1.7, M = 10.6±3.1, all p≤0.01). Similarly, hemodynamic 
responses were also reflected in HR, although no sex differences 
exists ([min-1]; Rest: Female (F) = 58.2±11.1, Male (M) = 57.8±12.4; 
stress: F = 91.8±17.0, M = 84.8±18.4, changes from rest to stress MPI: 
both p≤0.01). SV was reported to increase during stress for both 
sexes, with significant sex-differences (SV [mL]; Rest: Female (F) = 
47.0±8.6, Male (M) = 68.6±10.4; stress: F = 72.3±12.2, M = 101.4±15.1, 
all p≤0.01). In a coherent manner, the CBV increased during stress 
MPI, with significant differences between sexes (CBV [mL]; Rest: 
F = 538.3±133.3, M = 924.5±141.7; Stress: F = 912.8±202.9, M = 
1456.2±400.4 mL, all p<0.001), with corresponding CBV reserves 
of: F = 374.6±154.3, M = 531.7±357.1mL (p=0.04). Test-retest 
repeatability (grouped for both sexes) was observed for MBTT 
(Rest = 6.7%, Stress = 11.8%), HR (Rest = 5.2%, Stress = 3.1%), SV 
(Rest = 8.3%, Stress = 4.5%), and for the CBV measures (Rest = 9.7%, 
Stress = 11.7%, CBV reserve = 24.5%) Conclusion: In this proof-
of-concept study, we have shown that standard 82Rb MPI permits 
the assessment of CBV and its reserve with excellent test-retest 
repeatability. Further, we report that adenosine-induced hyperemia 
increases the CBV, a finding not previously reported in humans. We 
report significant differences in all CBV-associated metrics between 
rest and stress MPI; furthermore, we report sex differences for 
almost all measures. 
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OP-848
Current Standard and Outcomes in Treatmnet of Benign 
Thyroide Disease 
A. Campenni’; 
Department of Biomedical and Dental Sciences and Morpho-
Functional Imaging, Nuclear Medicine Unit, University of Messina, 
Messina, ITALY.

OP-849
Salvage 131-I therapy in course of life-threating 
amiodarone-induced hyperthyroidism
M. Opalinska1, J. Pantofliński2, G. Sokołowski3, D. Pach3, M. 
Kostecka-Matyja3, B. Partyński2, K. Żabicka2, M. Kieć-Klimczak3, A. 
Hubalewska-Dydejczyk3;  
1Nuclear Medicine Unit, Endocrinology, Oncologic Endocrinology 
and Nuclear Medicine Department, University Hospital, 
Krakow, POLAND, 2Endocrinology, Oncologic Endocrinology 
and Nuclear Medicine Department, University Hospital, 
Krakow, POLAND, 3Chair and Department of Endocrinology, 
Jagiellonian University Medical College, Krakow, POLAND.

Aim/Introduction: Amiodarone is an effective antiarrhythmic 
drug, used to atrial fibrillation treatment even in case of cardiac 
insufficiency. However, variety of side effects, including thyroid 
dysfunction, may essentially limit its use. The amiodarone-induced 

hypothyroidism may affect about 14% of patients, but is easy to 
manage. The amiodarone-induced thyrotoxicosis (AIT) is rarer, 
but often difficult for treatment. AIT treatment includes the use of 
thioamides, sodium perchlorate, glucocorticosteroids, however in 
some cases this management is ineffective and the course of AIT 
may deteriorate leading to life-threatening symptoms. In such 
cases, salvage radical treatment including total thyroidectomy or 
131I therapy is necessary. Unfortunately, in those cases, AIT-induced 
exacerbation of arrhythmias and heart failure accompanied by low 
131I uptake, make both therapeutic options difficult to implement. 
Aim: An evaluation of the clinical course and efficacy of 131-I 
treatment in patients with life-threatening symptoms in course 
of AIT. Materials and Methods: Analysis of the management of 
23 patients hospitalized for life-threatening thyrotoxicosis during 
amiodarone treatment. Results: Mean time of amiodarone use 
before admission to the hospital was 33.4months (range 0.15-
48.0). Seven patients had thyroid dysfunction before the use of 
amiodarone. During hospitalization, treatment with amiodarone 
was ceased in 22 patients. At diagnosis, the mean TSH value was 
0.05 [uIU/ml] (range 0.01-0.25) and fT4 62.7[pmol/l] (range 24.02- 
>100). All patients received as the best conservative treatment 
thiamazole (16 cases intravenously), in addition 13 patients received 
sodium perchlorate, 14 patients glucocorticosteroids and 1 patient 
lithium carbonicum. Thirteen patients required salvage therapy due 
to worsening of clinical symptoms despite the best conservative 
treatment. Four patients underwent total thyroidectomy because 
of rapid clinical deterioration and in 9 cases 131-I therapy was 
performed (in 2 cases after rhTSH stimulation). The mean uptake 
of 131-I (RAIU) in pre-treatment thyroid scintigraphy was 2.18% 
(range 0-6.5), except for one patient with RAIU 21.4%. One patient 
required a re-therapy of 131-I. Among whole group 2 patients died 
before any radical treatment. Conclusion: AIT can be associated 
with life-threatening symptoms resulting from worsening of the 
heart failure and arrythmias. In some cases, the anesthesia for total 
thyroidectomy may be contraindicated due to high cardiac risk. 
In that cases, effective treatment with 131-I may be considered 
despite the low RAIU. Administration of rhTSH may be valuable in 
some patients for increase of RAIU. 

OP-850
Early Outcome of Radioiodine Treatment in Graves’ 
Disease Patients
T. Zaletel1, Ž. Rot2, S. Gaberšček2,3, K. Zaletel2,3;  
1School of Clinical Medicine, University of Cambridge, Cambridge, 
UNITED KINGDOM, 2Department of Nuclear Medicine, University 
Medical Centre Ljubljana, Ljubljana, SLOVENIA, 3Faculty of 
Medicine, University of Ljubljana, Ljubljana, SLOVENIA.

Aim/Introduction: In Graves’ disease (GD) the goal of radioiodine (I-
131) application is the elimination of hyperthyroidism. The reported 
success rate 1 year after treatment is up to 90%. The aim of this 
retrospective study was to assess the factors influencing the early 
outcome 3 months after I-131 treatment of GD patients in an iodine 
sufficient area. Materials and Methods: We reviewed medical 
records of GD patients who received I-131 therapy between 
January 2013 and December 2017. In all patients antithyroid 
drugs were discontinued at least 3 days before I-131 application. 
Prior I-131 therapy, uptake of iodine-123 (I-123) at 20-hours or 
technetium-99m-pertechnetate (Tc-99m) was measured. During 
follow-up, thyroid function was evaluated up to 3 months after 
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I-131 application and time to occurrence of hypothyroidism was 
established. Patients’ characteristics influencing the early outcome 
of I-131 treatment were estimated, p value of <0.05 was considered 
statistically significant. Results: We evaluated 849 GD patients (660 
females and 189 males) aged between 16 and 91 years (mean age, 
50.4±17.0 years). The median I-123 uptake, measured in 37.8% 
(321/849) patients, was 69.0%, and the median Tc-99m uptake, 
measured in 62.2% (528/849) patients, was 3.18%. The median 
treatment I-131 activity was 623 MBq I-131 (range, 436-1123 MBq). 
Follow-up data were available for 91.6% (778/349) patients. At 
3 months after I-131 application we confirmed hypothyroidism 
in 81.6% (635/778) patients, hyperthyroidism in 14.1% (110/778) 
and euthyroidism in 4.3% (33/778) patients. Hypothyroid patients 
were younger than hyperthyroid and euthyroid patients (49.1± 
16.7 years, 55.7±17.4 years and 57.8±17.0 years, respectively, 
p<0.001), with a higher proportion of females (chi-square=6.6, 
p=0.04). Their median I-123 uptake was higher (72.2%, 62.5% and 
33.0%, respectively, p=0.02), but their Tc-99m uptake did not differ 
(3.20% and 2.78% and 2.98%, respectively, p=0.38). In hypothyroid 
patients applied I-131 activity was lower (587 MBq, 737 MBq and 
728 MBq, respectively, p<0.001). Mean time to hypothyroidism 
was 2.3±0.9 months. There was a significant correlation between 
time to hypothyroidism and younger age (r=-0.087, p=0.03), but 
no correlation was confirmed with I-123 uptake (r=-0.004, p=0.95), 
Tc-99m uptake (r=-0.017, p=0.73) or applied I-131 activity (r=-
0.007, p=0.86). Conclusion: More than 80% of GD patients develop 
hypothyroidism already within 3 months after I-131 therapy. This 
outcome is more frequently associated with younger age, female 
sex and higher uptake of I-123. Careful monitoring of patients 
following I-131 application is necessary to identify and treat the 
early outcome in a timely manner. 

OP-851
Radioiodine and Thyroid Eye Disease (TED): lessons 
learned from and internal audit of 101 patients
A. Maenhout1, N. Quah Qin Xian1, A. M. Wren1, J. S. Cleland1, E. 
Kalogianni2, M. M. Sobti1;  
1Chelsea and Westminster Hospital, London, UNITED KINGDOM, 
2King’s College London, London, UNITED KINGDOM.

Aim/Introduction: TED (development/exacerbation) is a known 
potential adverse effect of Radioiodine (RAI) treatment for Graves’ 
disease (GD). We wanted to identify the incidence of post-RAI 
TED, its clinical features and evaluate if we are minimising risk by 
appropriate patient selection and provision of steroid prophylaxis 
as recommended by EUGOGO guidelines. Materials and Methods: 
Retrospective review of GD patients receiving RAI therapy at CWH 
between 2015-19. Data collected: demographics, GD duration, 
smoking-status, thyroid-stimulating hormone receptor antibody 
(TRAb), pre-RAI eye assessments including Clinical Activity Score, 
RAI doses, steroid prophylaxis and post-RAI TED development 
during 1-year follow-up. Results: During the study period, 101 
patients with average GD duration of 53.0±53.8 months received 
RAI at doses of 593±61Mbq. 80/101 were female (79.2%). Pre-RAI 
TED assessment revealed that 32 patients had some signs of TED: 
one was considered active TED, and none sight-threatening. 82/101 
patients (81.1%) were assessed for eye features: 17/82 (20.7%) 
by ophthalmology and the rest by endocrinology. 6/101 (5.9%) 
received prophylactic steroids, but not all doses/durations were in 
line with guidance. Post-RAI, 5/101 (5.0%) patients developed active 
TED: 4/5 (80%) were de novo cases and had not received steroids, 

whereas one with prior TED history continued to show signs of mild 
activity despite steroid prophylaxis. 3/5 (60%) were smokers and 5/5 
(100%) had raised TRAbs. One patient needed intravenous methyl 
prednisolone (IVMP) and another needed radiotherapy alongside 
IVMP. Others were managed with medical therapy. Possible 
complications from the steroid prophylaxis included one wrist 
fracture. Conclusion: The proportion of patients with de novo active 
TED was higher than expected and possibly some had subclinical/
undiagnosed TED prior to RAI treatment. Learning points : 1. A 
multidisciplinary approach with endocrinology and ophthalmology 
is crucial to optimise management before and after RAI treatment. 
2. A pre-RAI TED assessment in line with the EUGOGO guidelines, 
with additional ophthalmology opinion obtained if any signs of TED, 
is mandatory and should be documented clearly in the patients’ 
notes. 3. All patients must be risk-informed of TED, including patients 
with no TED signs / non-smokers as part of consent. 4. Steroid 
prophylaxis should be provided in line with EUGOGO guidelines. 
We may need to consider steroid prophylaxis for patients with no 
clinical TED, but with recognised risk factors (smoking, raised TRAbs, 
GD duration less than 5 years). References: 2021 European Group 
on Graves’ orbitopathy (EUGOGO) clinical practice guidelines for the 
medical management of Graves’ orbitopathy Bartalena et al Eur J 
Endocrinol. 2021 Aug 27;185(4):G43-G67

OP-852
Definitive treatment of hyperthyroidism with radioactive 
iodine (RAI) in children and adolescents
J. Jandric1,2, G. Tosi3, M. Vigone4, M. Abbate4, G. Vincenzi4, G. Pepe5, 
A. Chiti1,2;  
1Humanitas University, Pieve Emanuele - Milan, ITALY, 2IRCCS 
Istitito Clinico Humanitas, Nuclear Medicine Department, 
Rozzano, ITALY, 3IRCCS Istitito Clinico Humanitas, Health Physics 
Department, Rozzano, ITALY, 4IRCCS Ospedale San Raffaele, 
Pediatric and Neonatology Unit, Milan, ITALY, 5IRCCS Policlinico 
San Matteo, Nuclear Medicine Department, Pavia, ITALY.

Aim/Introduction: Radioiodine (RAI) is one of therapeutic 
options for a complete thyroid ablation when definitive cure of 
hyperthyroidism is required. A personalized RAI activity could 
be performed to reduce radiation exposure and optimize the 
therapeutic effect. We assessed the success rate of RAI therapy in 
these patients. Materials and Methods: We retrospectively enrolled 
children and adolescents with the diagnosis of hyperthyroidism 
treated with radioiodine in our Institute during the last ten years 
(from 2011 to 2021). We collected patients’ baseline characteristics, 
previous pharmacological treatment data, pre-treatment 
radioiodine simulation uptake parameters, thyroid scintigraphy 
parameters and estimated thyroid volume. In order to personalize 
and to calculate optimal RAI activity, the dosimetry was performed 
for all patients using the Snyder formula (National guidelines, 
Italian Association of Nuclear Medicine, February 2005). Response 
to treatment was assessed after at least six months from RAI. The 
onset of hypothyroidism after RAI therapy was considered as 
therapeutic success, while persistence of hyperthyroidism as failure. 
Results: We analyzed 13 patients with hyperthyroidism (Median 
age 15 (range 11-18), F:M 9:4). All patients were previously treated 
with anti-thyroid drugs (methimazole). Median RAI activity was 378 
MBq (range 220 - 600 MBq). Successful treatment rate after a single 
treatment was 69,23 %. No significant short-term collateral effects 
were reported after therapy. Conclusion: Radioiodine confirms 
to be a feasible and safe therapeutic option for hyperthyroidism 
also in non-adult patients. This small and retrospective experience 
confirms the success rate of RAI treatment described in literature 
worldwide regard the young patients.
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OP-853
The efficacy of radioiodine therapy in patients with non-
toxic multinodular goiter with large cold nodule
S. Abdelrazek, P. Szumowski, J. Mysliwiec;  
Medical University of Bialystok, Bialystok, POLAND.

Aim/Introduction: The clinical presentation of a patient with 
multinodular goiter (MNG) varies from a completely asymptomatic 
goiter to a life-threatening disease due to upper airway compression. 
Surgery is the treatment of choice in patients with cold nodule and 
low radioactive iodine uptake (RAIU), and presence of symptoms 
or signs of compression within the neck. Total thyroidectomy is 
associated with the risk of surgical complications and is often 
refused by the patient. Radioactive iodine therapy (RAIT) is an 
alternative to thyroid surgery to reduce the size of benign MNG. 
Studies have demonstrated that I-131 is safe and effective, leading 
to significant thyroid volume (TV) reduction. The therapeutic 
efficacy of I-131 in patients with MNG depends to some extent 
on the RAIU. The aim of our study was to evaluate the efficacy of 
radioiodine therapy to reduce TV in patients with cold nodule by 
the use of two doses of radioiodine. Materials and Methods: We 
treated 140 patients with non-toxic MNG with large cold nodule, 
aged 18-70 years; initial 24h RAIU was ranged between 16-47%, and 
TV ranged between 46 and 134 ml, effective half-life was more than 
3 days at the time of treatment. Malignant changes were excluded 
in all nodules by fine needle aspiration biopsy. The activity dose was 
calculated by the use of Marinelli’s formula and ranged between 
280 and 800 MBq. Thyroid ultrasonography, and thyroid scan with 
RAIU at 24 was done before and after 6 and 12 months of RAIT. 
Follow up control was done every 6 weeks. Results: After 6 months 
of first radioiodine dose, the large cold nodule changes to hot 
nodule in all the patients. In 43 patients the size of the thyroid gland 
decrease to 53%, and no need for the second dose of radioiodine 
therapy. 97 patients received second dose of RAIT to decrease the 
nodule which was cold and turned to hot after the first dose. After 
12 months of the second dose of radioiodine a mean TV reduction 
of 57% was achieved. After 12 months of RAIT euthyroidism persist 
in 52% of patients, and hypothyroidism develop in 48% of patients. 
Conclusion: Radioiodine is non-invasive, safe and cost effective 
method of therapy for reduction of large non-toxic goitre even with 
cold nodules. The reduction of the cold nodules and the thyroid 
volume, were due to well accurate measurement of administered 
activity, relatively high effective half-life and well-organized follow 
up 

OP-854
Radioiodine therapy and the induction of hyperthyroidism 
in patients with non-toxic goitre
S. Abdelrazek, P. Szumowski, J. Mysliwiec, W. Madra;  
Medical University of Bialystok, Bialystok, POLAND.

Aim/Introduction: Radioiodine therapy (RAIT) is non-invasive, safe 
and cost effective method of therapy for reduction of goitre. One 
of the early side effect is temporary hyperthyroidism, but some 
authors reported permanent hyperthyroidism after radioiodine 
therapy of non-toxic goitre, we also observed the induction of 
permanent hyperthyroidism in patients with non-toxic goitre. 
Materials and Methods: We treated 1400 patients with non-toxic 
goitre, aged 20-90 years; (74%) of them were female and (26%) male; 
the mean radioiodine uptake (RAIU) was 39% and thyroid volume 
ranged between 42-170 ml. Qualification of these patients were 

based on normal levels of serum TSH, fT4, fT4 and characteristic 
appearance on thyroid scans and ultrasound. Malignant changes 
were excluded in all suspected nodules by fine needle aspiration 
biopsy. The activity dose was calculated by the use of Marinelli’s 
formula and ranged between 200 -800 MBq. The mean absorbed 
dose was 199.4 ± 23.8 Gy, and was proportional to thyroid volume. 
Thyroid ultrasonography, and thyroid scan with RAIU at 24hours 
was done before and after 12 months of RAIT. Follow up control 
was done every 6 weeks Results: Permanent hyperthyroidism were 
induced in 14 patients (10 female and 4 male with a mean age 50 
years) these patients had a mean thyroid volume of 59.1 ± 25.3 ml 
and a mean RAIU at 24hour of 48.2 ± 13.4% these patients received 
a mean radioiodine dose of 430 ± 145.2 MBq. Hyperthyroidism 
induced between four and six months after radioiodine therapy. TSH 
receptor antibodies were negative before RAIT, and were positive in 
all these patients after RAIT. RAIU at 24h increase in all the patients, 
and thyroid scintigraphy showed homogenous and diffuse uptake 
in both lobes with small reduction in the thyroid volume. All the 
patients received antithyroid drugs to control the hyperthyroidism, 
5 patients were in euthyroid state and 9 patients received second 
dose of radioiodine, three patients achieve euthyroid state and six 
patients were in hypothyroidism Conclusion: Radioiodine therapy 
is non-invasive, safe and cost effective method of therapy for 
reduction of goitre even in patient with low radioiodine uptake and 
should not be restricted to elderly, or to patients with high operative 
risk. In these cases radioiodine therapy induce hyperthyroidism, 
this may be due to the activation of silent Graves’ disease in these 
patients. The induction of hyperthyroidism is a minor side effect and 
these can be treated easily with the second dose of radioiodine. 

OP-855
The radioiodine therapy out come in patient with 
subclinical hyperthyroidism
S. Abdelrazek, P. Szumowski, L. Zukowski, J. Mysliwiec, W. Madra;  
Medical University of Bialystok, Bialystok, POLAND.

Aim/Introduction: Subclinical hyperthyroidism (SCH) is a state of 
increased thyroid function with few or no clinical definitive signs 
or symptoms of hyperthyroidism, characterized by a subnormal 
serum TSH level, with normal serum levels of free thyroxine (FT4), 
triiodothyronine (TT3) and/or free triiodothyronine (FT3). The 
prevalence of endogenous SCH varies considerably, between 0.6 
and 16%. SCH is associated with increased risk of coronary heart 
disease mortality, incident atrial fibrillation, heart failure, fractures 
and all-cause mortality in patients with serum TSH levels < 0.1 mIU/l 
(grade 2 SCH). The risk of progression to overt hyperthyroidism 
(OHT) varies between studies 1-15% / year. The aim of our study 
was to assess the influence of radioiodine (131I) therapy on the 
achievement of euthyroidism, prevention of adverse effects on the 
cardiovascular and prevent evolvement to overt hyperthyroidism. 
Materials and Methods: We treated 2150 patients referred to our 
department during the last 10 years, aged 20-85 years; 89% of them 
were females and 11% males; 720 patients with toxic multinodular 
goitre (MNG), and 1430 patients with toxic adenoma (TA). Some 
of the patients were treated with antithyroid drugs for 1-3 months 
before radioiodine therapy (148 patients). Malignant changes 
were excluded in all nodules by fine-needle aspiration biopsy. All 
the patients had serum TSH levels <0.1 mU/l (grade 2 SCH) and 
effective T-half was more than 3 days at the time of treatment. The 
activity dose was calculated by the use of Marinelli’s formula and 
ranged between 200 and 800 MBq. The absorbed dose (Gy) ranged 
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between 180 and 300, and was proportional to thyroid volume. 
Follow-up control was done every 8 weeks. Results: Euthyroidism 
achieved in 99% of patient with TA and 93% of MNG; 1% of patients 
with TA and 6% of patients with MNG develop hypothyroidism. 
1% of patients with MNG were in subclinical hyperthyroidism 
and 5 patients develops Graves’ disease all received second dose 
of radioiodine therapy. In all of the patients, the symptoms and 
signs of SCH disappeared (palpitation, tachycardia, atrial fibrillation, 
exercise tolerance improved, the blood pressure normalised and 
the quality of life improved). Conclusion: The achievement of 
euthyroidism and the remission of the symptoms and signs of 
SCH, were due to good diagnosis, well preparation of the patients; 
accurate measurement of administered activity, effective half-life, 
and well-organised follow-up. We recommend early treatment of 
SCH, and long period of follow-up to evaluate the long-term effect 
of radioiodine therapy. 

OP-856
The effects assessment of 131I radioiodine therapy in 
patients with autonomously functioning thyroid nodules
Z. Adamczewski1, J. Kuśmierek1, J. Makarewicz2, P. Jarek2;  
1Department of Nuclear Medicine, Medical University of 
Lodz, Lodz, POLAND, 2Department of Nuclear Medicine 
and Oncological Endocrinology, Maria Skłodowska-
Curie Memorial District Hospital, Zgierz, POLAND.

Aim/Introduction: In patients with hyperthyroidism (HIPER) due 
to autonomous thyroid nodule (ATN) radioiodine 131I treatment is 
considered the method of choice. In this group of patients 131I therapy 
is very effective - in the first year after treatment approximately 90% 
of patients achieve euthyroidism (EU), hyperthyroidism persists in 
approximately 5-7% of patients, while hypothyroidism (HIPO) was 
reported in only a few percent of patients. Aim: Determination of the 
risk of hypothyroidism after 131I treatment of patients with ATN and 
analysis of the influence of clinical factors and dosimetric parameters 
on the treatment results. Materials and Methods: The study 
included 191 patients (29-93 yo, average 66) with hyperthyroidism 
caused by ATN. Therapeutic activity was established based on the 
method of administering activity per gram of nodule corrected for 
thyroid radioiodine uptake. Administered radioiodine activity was 
on average 680.8±236.8 MBq (70.3±51.8 MBq per gram of nodule). 
The treatment results were determined by serum TSH measured 
6-36 months after therapy. Results: Radioiodine treatment resulted 
in EU in 125 patients (65.5%), HIPO in 44 patients (23.0%) and 
persistent HIPER in 22 patients (11.5%). Treatment results did not 
correlate with either administered 131I activity (p = 0.67) or mass 
of the nodule (p = 0.06). Greater incidence of HIPO was observed 
in patients with smaller total thyroid weight: HIPO 25.9±15.1 g, EU 
36.5±26 g, HIPER 43.4±15.1 g (p = 0.0012) and a smaller weight 
of non-autonomous thyroid tissue: HIPO 9.3±8.4 g, EU 18.8±22.5 
g, HIPER 21.8±22.5 g (p < 0.000001). Moreover, a correlation 
was found between the treatment results and the ratio of the 
administered activity per mass of non-autonomous thyroid tissue: 
HIPO 224.2±421.8 MBq/g, EU 88.8±185 MBq/g, HIPER 155.4±325.5 
MBq/g (p < 0.000001), and the ratio of thyroid radioiodine uptake to 
thyroid weight: HIPO 1.7±0.7% /g, EU 1.4±0.8% /g, HIPER 1.4±0.7% 
/g (p < 0.04). Conclusion: The relationship between the risk of 
hypothyroidism and the mass of both entire thyroid gland and 
non-autonomous thyroid tissue, and, especially, the ratio of the 
administered 131I activity to the non-autonomous thyroid tissue 
mass, with the simultaneous lack of relationship between the 

treatment results and the therapeutic activity or thyroid radioiodine 
uptake, suggest the need to individualise qualification of patients 
with ATN for 131I therapy. The presented results indicate that not 
only routine dosimetric parameters but also clinical data should be 
taken into account in 131I treatment in patients with ATN. 
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R. Strand Olsen; 
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OP-860
Session Summary

1710b

Wednesday, October 19, 2022, 09:05 - 10:05 

Hall 116

Mini Course 2 - Technologists Committee: Non-
Fluoride Cyclotron Production - O15-Water 
Applications

OP-861
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F. Cleeren; 
Laboratory for Radiopharmaceutical Research Department 
of Pharmaceutical and Pharmacological Sciences Faculty of 
Pharmaceutical sciences – KU Leuven, Leuven, BELGIUM.

OP-862
Cyclotron Production for 15O-Water
P. Rafn Hansen; 
Bispebjerg and Frederiksberg Hospital: Department of Clinical 
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OP-863
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K.J. Erenskjold; 
Bispebjerg and Frederiksberg Hospital: Department of Clinical 
Physiology and Nuclear Medicine, Copenhagen, DENMARK.
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Merkel Cell Carcinoma
S. Taralli; 
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Universitario Agostino Gemelli IRCCS, Rome, ITALY.
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Pharmacokinetics - Back to Basics
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CRCI2NA, INSERM, CNRS, University of Nantes, Nantes, FRANCE.

OP-872
PK Modelling in Cardiology
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Uppsala University, Department of Surgical 
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OP-873
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OP-874
PET-CT imaging of CD69 in rheumatoid arthritis model
E. Puuvuori1,2, Y. Shen3, B. Zhang1,2, G. Hulsart Billström4,2, J. 
Persson4,2,5, S. Ståhl5, O. Korsgren6, J. Löfblom5, F. Wermeling3, O. 
Eriksson1,2;  
1Department of Medicinal Chemistry, Uppsala, SWEDEN, 2Science 
for Life Laboratory, Uppsala, SWEDEN, 3Department of Medicine, 
Karolinska Institute, Stockholm, SWEDEN, 4Department of 
Medicinal Chemistry, Uppsala University, Uppsala, SWEDEN, 
5Department of Protein Science, Division of Protein Engineering, 
KTH Royal Institute of Technology, Stockholm, SWEDEN, 
6Department of IGP, Uppsala University, Uppsala, SWEDEN.

Aim/Introduction: Each year rheumatoid arthritis affects over 1 
million new people causing inflammation, pain and damage in the 
joints and increasing risk e.g., to lung and heart diseases. With no 
available cure, early identification is key for effective personalized 
treatment to slow down the disease progression. Cluster of 
differentiation 69 (CD69) is one of the earliest cell surface proteins 
expressed by activated immune cells during inflammation. It 
has limited presence in blood circulation of healthy individuals, 
but increased expression in synovial fluid of rheumatoid arthritis 
patients. In this study, we examined the biodistribution of a novel 
radiolabeled Affibody molecule ZCAM241 targeting CD69, in a 
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small animal model of rheumatoid arthritis (RA). Materials and 
Methods: The CD69 targeting Affibody molecule DOTA-ZCAM241 
was radiolabeled with Gallium-68. Splenocytes from KRN T-cell 
receptor (TCR) transgenic B6 mice were i.v transferred into T-cell 
deficient I-Ag7 MHC class II expressing recipient mice (n=9) to induce 
a model of RA. Mice (n=6) were repeatedly imaged with [68Ga]Ga-
DOTA-ZCAM241 PET-CT before induction, and 3-, 7- and 12-days 
post-induction. The uptake in the paws was analyzed on PET-CT 
images and expressed as SUVmean values. Tissue biopsies (paws, 
lymph-nodes) were taken post-mortem at each timepoint from 
one of the remaining mice (n=3), as well as from all n=6 mice after 
the final scan. Tissue biopsies were analyzed for CD69 expression 
by FACS and immunofluorescent staining. The disease progression 
and severity were monitored by clinical parameters including body 
weight and scoring the swelling of the paws (0-12). Results: DOTA-
ZCAM241 was successfully radiolabeled with gallium-68 with more 
than 95% radiochemical purity. Uptake of [68Ga]Ga-DOTA-ZCAM241 
in paw was negligible before induction (SUVday0=0.04 ± 0.02) and 
increased progressively after RA induction (SUVday3=0.23 ± 0.05, 
SUVday7=0.47 ± 0.10, SUVday12=0.69 ± 0.16). Importantly, the 
increase in SUV preceded the clinical symptoms of RA which became 
readily apparent only at day 7. The presence of CD69 positive cells 
in the paws were confirmed by FACS and histological staining. 
Conclusion: [68Ga]Ga-DOTA-ZCAM241 is a potential candidate for 
PET imaging of the presence of activated immune cells in the joints 
in RA. The possible influence of vascular leakage on non-specific 
uptake of [68Ga]Ga-DOTA- ZCAM241 is being investigated. 

OP-875
Evaluation of Affibody-Based Binder for Targeting of 
Immune Check-Point Molecule B7-H3
M. Oroujeni1,2, E. Bezverkhniaia3, T. Xu1, Y. Liu1, E. Plotnikov3, I. 
Karlberg2, A. Orlova1,3, V. Tolmachev1,3, F. Y. Frejd1,2;  
1Uppsala University, Uppsala, SWEDEN, 2Affibody 
AB, Stockholm, SWEDEN, 3Tomsk Polytechnic 
University, Tomsk, RUSSIAN FEDERATION.

Aim/Introduction: Radionuclide molecular imaging could 
provide accurate assessment of expression of molecular targets 
in disseminated cancers and enables stratification of patients for 
specific therapies. B7-H3 is a transmembrane protein belonging to 
the B7 superfamily. This protein is aberrantly expressed in different 
types of human malignancies, but has a low level of expression 
in normal tissues. Some antibody-based probes to target B7-H3-
expressing cancers have demonstrated an effective anti-tumour 
activity and an acceptable safety in preclinical and clinical models. 
The use of small imaging probes such as affibody molecules 
could overcome the disadvantages of antibody-based targeting 
probes resulting in reduction the imaging time to a few hours after 
injection and increase the imaging contrast. The goal of this study 
was to evaluate targeting properties of AC12 affibody molecule 
labelled with 99mTc using peptide-based cysteine-containing 
-GGGC chelator. Materials and Methods: AC12 affibody molecule 
containing C-terminal -GGGC was produced and characterised. 
AC12-GGGC was labelled with 99mTc using transchelation from 
gluconate. In vitro characterisation was performed using B7-H3-
expressing SKOV-3 and BT-474 cell lines. Biodistribution of [99mTc]
Tc-AC12-GGGC was measured on BALB/c nu/nu mice bearing 
SKOV-3 xenografts. To check in vivo specificity, B7-H3-negative 
Ramos cell line was used. To confirm biodistribution results, SPECT/

CT imaging was performed. Results: Radiolabelling with 99mTc 
was resulted in yield 96.4±1.5% and no further purification was 
performed. In vitro specificity test showed that binding to cells was 
B7-H3-mediated. Binding to B7-H3 was fitted with 1:2 model with 
the affinity at nanomolar range. Uptake of [99mTc]Tc-AC12-GGGC 
in SKOV-3 xenografts was significantly (p< 5×10-6) higher than 
in B7-H3-negative Ramos xenografts, confirming B7-H3-specific 
accumulation in vivo. Tumour uptake was 2.1±0.5 %ID/g at 2 h after 
injection. Clearance from blood and normal organs and tissues 
was very rapid over time. Such a biodistribution pattern resulted 
in significantly (p< 0.05) higher tumour-to-blood at 4 h (11.0±0.5) 
compared to 2 h (8.2±1.9) after injection. Significantly (p<0.05) 
higher tumour-to-liver (0.7±0.1 for 2 h p.i. compared to 0.4±0.1 
for 4 h p.i.) and tumour-to-bone (58.5±5.0 for 2 h p.i. compared 
to 43.6±5.8 for 4 h p.i.) ratios was observed at 2 h after injection. 
Conclusion: The use affibody molecule-based tracer containing 
peptide-based cysteine-containing chelator at the C-terminus 
provides labelling of AC12 affibody molecule with 99mTc. The newly 
introduced tracer has good potential for preclinical imaging of B7-
H3 expressing tumours at the day of injection and it could be a 
promising candidate for clinical application in the future.

OP-876
Non-invasive in vivo assessment of CD4+ T cells using 
Positron Emission Tomography
N. Perujo-Holland, X. Fan, M. Requesens, H. W. Nijman, P. H. 
Elsinga, M. de Bruyn;  
University Medical Centre Groningen, Groningen, NETHERLANDS.

Aim/Introduction: Despite the main focus having been on anti-
tumour CD8+ cytotoxic T lymphocytes (CTL) in the context of 
immunotherapy, there is growing evidence that the role of CD4+ T 
cells is critical for anti-tumour immunity. CD4+ T cells are important 
in regulating CD8+ CTLs, among other functions, and could have 
prognostic value. This makes CD4 an attractive biomarker for non-
invasive immunoPET imaging with a view to using it for immune 
checkpoint blockade (ICB) patient selection. The aim of this work 
was to prepare a 89Zr-radiolabelled PET tracer specific for murine CD4 
to be used in syngeneic mouse models. Materials and Methods: 
Murine anti-CD4 antibody (clone GK1.5) was conjugated with 
1-(4-isothiocyanatophenyl)-3-[6,17-dihydroxy-7,10,18,21-tetraoxo-
27-(N-acetylhydroxylamino)- 6,11,17, 22- tetraazaheptaeicosine] 
thiourea (p-SCN-Bn-DFO) and radiolabelled with Zr-89. In vitro 
stability was tested in saline solution (0.9%) over 72 h at 4 °C. CD4 
binding was assessed in vitro by competition assay against the 
anti-CD4 antibody alone. To assess specific binding to CD4, healthy 
BALB/c mice were injected with the 89Zr-anti-CD4 tracer (30 µg, 
3 MBq) and were PET scanned at 24, 48 and 72 h, followed by ex 
vivo biodistribution. Autoradiography and immunohistochemistry 
staining were performed on the tissues of interest. Results: The 
89Zr-radiolabelled anti-CD4 tracer was prepared with a high 
radiochemical purity (RCP: 99%) and was stable at 72 h (RCP: 
98%). In vitro, 89Zr-anti-CD4 showed affinity for CD4 was not 
compromised. PET scans using 89Zr-anti-CD4 at 24, 48 and 72 h 
showed increasing accumulation in the target organs (72 h: spleen 
91.3±11.4 vs muscle 0.7±0.4 %ID/g; P=.002), and decreasing blood 
pool signal with time. These results were further corroborated by ex 
vivo biodistribution, autoradiography and immunohistochemistry 
staining for CD4. Conclusion: A murine CD4-targeted immunoPET 
tracer was developed with high target site selectivity and target-
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to-background signal showing proof of concept. This 89Zr-anti-CD4 
PET tracer will be used to assess if and how CD4+ T cell density in 
tumours changes during PD-L1 treatment in a syngeneic mouse 
model and subsequently, identify whether it could be applied to 
clinical settings to facilitate patient stratification for ICB. References: 
[1] Tay RE, Richardson EK, Toh HC. Revisiting the role of CD4+ T cells 
in cancer immunotherapy-new insights into old paradigms. Cancer 
Gene Ther. 2021;28:5-17. [2] Kristensen LK, Fröhlich C, Christensen 
C, Melander MC, Poulsen TT, Galler GR, et al. CD4+ and CD8a+ PET 
imaging predicts response to novel PD-1 checkpoint inhibitor: 
studies of Sym021 in syngeneic mouse cancer models. Theranostics. 
2019;9(26):8221-8238.

OP-877
Nanobody targeting CD70 for immunoPET imaging in 
preclinical tumor models
F. Elvas1, J. Dewulf1, T. Flieswasser1, T. Delahaye2, C. Vanghestel1, A. 
Miranda1, J. Jacobs2, E. Smits1, T. Van den Wyngaert1;  
1University of Antwerp, Antwerp, BELGIUM, 
2Argenx BVBA, Ghent, BELGIUM.

Aim/Introduction: CD70-CD27 is known as a costimulatory ligand-
receptor pair in the tumour necrosis factor receptor family. With 
only limited expression in normal tissues, CD70 is constitutively 
expressed in a large variety of solid tumours and hematologic 
malignancies, facilitating immunosuppression through CD27 
signalling in the tumour microenvironment by enhanced survival 
of regulatory T cells, induction of T cell apoptosis, and T cell 
exhaustion. Consequently, CD70 is an increasingly recognized 
target for developing antibody-based therapies, but its expression 
patterns vary among different tumour types in spatial distribution, 
magnitude of expression and percentage of positive cells. In 
that regard, individual confirmation of CD70 expression at 
screening and during treatment could enhance the successful 
implementation of anti-CD70 therapies. Here, we developed a 
gallium-68 (68Ga) radiolabelled single-domain antibody-fragment 
(also known as Nanobody or VHH) targeting CD70, exploiting its 
high stability, specificity, and fast clearance, for in vivo positron 
emission tomography (PET) imaging of CD70 expression. 
Materials and Methods: We have developed an anti-CD70 VHH 
construct containing a C-Direct tag with a free thiol that enabled 
the site-specific conjugation to a NOTA bifunctional chelator for 
radiolabelling with 68Ga. After radiolabelling, the stability of [68Ga]
Ga-NOTA-anti-CD70 VHH was assessed and the specificity and 
affinity of the new tracer was validated in vitro and in vivo using 
CD70 expressing mouse tumour models. Results: [68Ga]Ga-NOTA-
anti-CD70 VHH was obtained in a non-decay corrected yield of 
30.4 ± 1.7% and >94% radiochemical purity. The 68Ga-labeled VHH 
remained intact (94.9 ± 1.4%) after 4 h in formulation buffer, and 
showed limited degradation in mouse and human plasma at 37°C. 
Specific binding of [68Ga]Ga-NOTA-anti-CD70 VHH was observed on 
CD70high 786-O cells, showing significantly higher cell-associated 
activity when compared to the blocking condition (6.10 ± 0.19% 
vs. 1.39 ± 0.18%, p<0.0001). CD70low NCl-H1975 cells showed a 
significantly lower amount of cell bound activity when compared to 
CD70high cells (p<0.0001). PET imaging showed specific radiotracer 
accumulation in the CD70high tumours (AUC0-60min: 309.3, CI95% 
273.1-345.5), which was efficiently blocked (AUC0-60min: 132.1, 
CI95% 126.8-137.5; p=0.0029) by prior injection of unlabelled anti-
CD70 VHH. In addition, radiotracer uptake in CD70high tumours 
was significantly higher when compared with CD70low tumours 
(AUC0-60min: 89.3, CI95% 84.1-94.6; p<0.0001). Conclusion: [68Ga]

Ga-NOTA-anti-CD70 VHH was stable and showed excellent in 
vivo targeting of CD70 in human cancer xenografts. PET imaging 
using this radioimmunoconjugate holds promise as a non-invasive 
method to identify and longitudinally follow-up patients who will 
benefit most from anti-CD70 therapies. 

OP-878
Optimizing the therapeutic index of sdAb-based 
radiopharmaceuticals using a pretargeting strategy
S. Poty1, L. Ordas1, Y. Dekempeneer2, A. A. Parach1, L. Navarro2, F. 
Santens2, M. Bardiès1, M. D’huyvetter2, T. Lahoutte2, J. Pouget1;  
1Institut de Recherche en Cancérologie de Montpellier - 
INSERM, Montpellier, FRANCE, 2PRECIRIX, Brussels, BELGIUM.

Aim/Introduction: As compared to full-length antibodies, 
radiolabeled single domain antibodies (sdAbs) show fast 
pharmacokinetics and homogeneous intratumoral distribution. 
However, these small proteins can accumulate in kidneys, which 
could hamper their potential for targeted radionuclide therapy 
(TRT) due to resulting nephrotoxicity. Originally, “pretargeting” was 
successfully applied to antibody-based radiopharmaceuticals and 
resulted in improved tumour-to-background ratios for SPECT/PET 
imaging and reduced off-target toxicities in the context of TRT.(1,2) 
Here, we aim to apply and optimize pretargeting to a sdAb targeting 
the Fibroblast Activation Protein (FAP) to avoid the radiolabel kidney 
accumulation and as a result to obtain improved tumour-to-kidney 
ratios. Materials and Methods: The pretargeting method consist of 
4 steps: (i) the administration of a transcyclooctene (TCO)-bearing 
FAP-sdAb; (ii) an interval period during which the functionalized 
sdAb accumulates in the tumour, clears from the blood pool and 
is metabolized by the kidneys; (iii) the administration of a tetrazine-
based radioligand ([177Lu]Lu-DOTA-PEG7-Tz); and (iv) the in-vivo 
click reaction between both the bioorthogonal TCO-FAP-sdAb 
and the [177Lu]Lu-DOTA-PEG7-Tz followed by the rapid clearance 
of excess radioligand. This approach was first validated in healthy 
mice and then evaluated in U87MG (FAP+) subcutaneous mouse 
xenografts using conventional biodistribution studies. Pretargeting 
parameters including injected mass of TCO-FAP-sdAb (10-200µg), 
lag time (30 minutes-24 hours) between the TCO-FAP-sdAb and 
[177Lu]Lu-DOTA-PEG7-Tz injections, number of TCO per sdAb (1-3 
TCO/sdAb), were optimized in order to obtain the highest tumour-
to-kidney ratios. Results: We validated in healthy mice that the 
pretargeting approach with lag time of 30 minutes, 2, 8, and 24 
hours results in a significant reduction of kidney uptake (29.4±3.85; 
7.07±2.52; 6.07±0.46; 5.09±2.05 %IA/g, respectively) as compared 
to the directly labeled [177Lu]Lu-DOTA-FAP-sdAb (82.8±15.7 %IA/g), 
30 minutes post-injection of the radioligand. FAP expression was 
validated in U87MG xenografts using immunohistochemistry. 
Pretargeting using 200 µg of TCO-FAP-sdAb at a mean TCO per sdAb 
of 2-3, and a lag time of 8 hours resulted in a significant improvement 
of tumour-to-kidney ratio up to 2.05±0.38 as compared to direct 
labeled [177Lu]Lu-anti-FAP-sdAb (0.40±0.05). Dosimetry performed 
using the biodistribution data further highlighted the 7-fold 
reduction in kidney mean absorbed dose (17.2 versus 133.9 cGy/
MBq) using the pretargeting approach. Conclusion: Pretargeting in 
the context of sdAb-based radiopharmaceuticals is able to reduce 
off-target kidney uptake and therefore improves their potential in 
TRT. Subsequent therapeutic efficacy and toxicology studies are 
currently on-going. References: (1) Zeglis BM, et al. J Nucl Med. 
2013;54(8):1389-96. (2) Poty S, et al. Clin Cancer Res. 2019;25(2):868-
880.
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OP-879
In vivo imaging of HER2 receptor status with a novel 52Mn-
labelled antibody
A. Vágner1, M. T. Ngo2, G. Nagy1, T. Nagy2, G. Z. Sajtos3, B. Váradi3,4,5, 
D. Szikra2, G. Tircsó3, I. Garai1;  
1Scanomed Ltd., Debrecen, HUNGARY, 2University of Debrecen, 
Faculty of Medicine, Department of Medical Imaging, Division of 
Nuclear Medicine and Translational Imaging, Debrecen, HUNGARY, 
3University of Debrecen, Faculty of Science and Technology, 
Department of Physical Chemistry, Debrecen, HUNGARY, 
4University of Debrecen, Faculty of Science and Technology, 
Doctoral School of Chemistry, Debrecen, HUNGARY, 5ELKH 
Institute for Nuclear Research, ATOMKI, Debrecen, HUNGARY.

Aim/Introduction: Breast cancer is one of the most common 
cancers among women worldwide. Around 20% of invasive breast 
cancers are classified as HER2-positive, indicating a tumour type with 
an aggressive course. Assessing HER2 receptor status is essential in 
selecting candidates for targeted therapy and monitoring therapy 
responses. High resolution PET imaging using radiolabelled HER2 
specific antibody can be a practical method replacing invasive 
biopsy in determining level of HER2 expression. The physical 
properties of the manganese-52 (52Mn) isotope (t1/2 = 5.59 days, 
β(+) = 29.6%, Eβ,ave = 240 keV) make it an ideal counterpart to the 
trastuzumab antibody in PET studies. BPPA is an innovative and 
promising bifunctional chelator for complexation of manganese. 
In our work, we aimed to produce 52Mn-BPPA-trastuzumab and 
investigate its biodistribution and pharmacokinetic properties 
comparing to 52Mn-DOTA-GA-trastuzumab in xenograft mice 
applying tumours with different levels of HER2 expression using 
hybrid PET/CT and PET/MRI cameras. Materials and Methods: In 
our research, conjugation of trastuzumab with BPPA chelator and 
the radiolabelling of BPPA-trastuzumab with 52Mn was investigated 
by ultra-high performance liquid chromatography coupled to a 
radioactivity detector and a mass spectrometer (UHPLC-RA-MS) 
and thin layer (TLC) chromatography. Tumour cells with different 
HER2 expression levels were subcutaneously injected into the back 
of mice, including the breast in the case of HER2+ cell lines. After 
3-4 weeks of tumour growth time, PET/MRI and PET/CT scans were 
performed at 7 time points (4, 24 h and 2, 3, 5, 7, 10 days) following 
intravenous administration of 4 MBq 52Mn-labelled-trastuzumab. 
Activity was characterized by SUVmax and SUVmean measured 
in 3 mm diameter VOI. We evaluated the temporal distribution of 
radiopharmaceuticals in different organs, examined the uptake of 
tumour activity in relation to blood pool and liver activity in HER2 
positive and HER2 negative cell line tumours. Results: In the HER2 
strong positive cell line, the tumour/organ ratio in the case of 
52Mn-BPPA-trastuzumab was much higher than in the case of 52Mn-
DOTA-GA-trastuzumab. Tested activity decreased over time in both 
circulation and parenchymal organs, moreover muscle showed 
minimal activity uptake. Conclusion: Our results suggest that 52Mn-
BPPA-trastuzumab is suitable for in vivo organ distribution studies 
and characterization of HER2 expression in tumours also has better 
biodistribution properties and pharmacokinetic behaviour than 
that of 52Mn-DOTA-GA-trastuzumab. 

OP-880
Evaluation of influence of cytotoxic payload on 
biodistribution of HER2-targeting affibody-drug 
conjugates using a radioactive label
A. Vorobyeva1, T. Xu1, Y. Liu1, M. Oroujeni1, W. Yin2, H. Ding2, 
V. Bodenko3, M. S. Tretyakova3, M. V. Belousov4, T. Gräslund2, A. 
Orlova1, V. Tolmachev1;  
1Uppsala University, Uppsala, SWEDEN, 2KTH Royal Institute 
of Technology, Stockholm, SWEDEN, 3Research Centrum for 
Oncotheranostics, Tomsk, RUSSIAN FEDERATION, 4Siberian 
State Medical University, Tomsk, RUSSIAN FEDERATION.

Aim/Introduction: Affibody molecules are suitable carriers of 
cytotoxic drugs for targeted delivery due to selective and high-
affinity binding to molecular targets. The addition of albumin-
binding domain (ABD) extends their half-life in vivo. We previously 
developed an affibody-drug conjugate (AffiDC) carrying 
maytansinoid DM1 ZHER2-ABD-DM1 targeting human epidermal 
growth factor receptor 2 (HER2), which demonstrated potent anti-
tumor effect in mice bearing SKOV3 xenografts. Other payloads, such 
as auristatin derivatives MMAE and MMAF, might provide higher 
cytotoxicity than DM1. The aim of this study was to investigate the 
impact of a cytotoxic payload and compare the AffiDC carrying 
DM1 with the conjugates carrying MMAE and MMAF in vitro and in 
vivo. Materials and Methods: AffiDCs were labeled site-specifically 
at N-terminal (HE)3-tag using technetium-99m tricarbonyl and 
studied for binding specificity, affinity and cellular processing 
using SKOV3, BT474 and SKBR3 HER2-overexpressing cell lines. 
Cytotoxicity in several cell lines with high and low HER2-expression 
was investigated. Biodistribution of 99mTc(CO)3-labeled AffiDCs was 
performed in Balb/c nu/nu mice bearing SKOV3 xenografts at 4, 24 
and 48 h post-injection (pi). Therapeutic efficacy of ZHER2-ABD-
MMAF was compared with ZHER2-ABD-DM1 and Ztaq-ABD-MMAF 
(non-targeting control) at equimolar doses and with vehicle control 
in SKOV3-xenografted mice. Results: AffiDCs were labeled with 
radiochemical yield over 90% and purified with radiochemical purity 
exceeding 96%. Radiolabeling provided a stable label. Binding to 
HER2-overexpressing cancer cells was specific with subnanomolar 
affinity. Internalization by SKOV3 cells varied between 34 to 40% at 
24 h for all conjugates. ZHER2-ABD-MMAF had higher cytotoxicity 
than ZHER2-ABD-MMAE and ZHER2-ABD-DM1, with IC50 values 
ranging from 0.18 to 12 nM cell lines with high HER2-expression. 
Biodistribution of 99mTc(CO)3-labeled AffiDCs was characterized 
by extended half-life in blood and renal clearance. Tumor uptake 
was peaking at 11.1 ± 4.1 %ID/g for ZHER2-ABD-MMAE at 24 h 
pi, 8.5 ± 1.5 %ID/g for ZHER2-ABD-MMAF at 48 h pi, and 7.1 ± 1.8 
%ID/g for ZHER2-ABD-DM1 at 48 h pi. Area under curve for hepatic 
uptake of ZHER2-ABD-MMAF was 1.4-fold lower than for ZHER2-
ABD-MMAE and similar to ZHER2-ABD-DM1, suggesting it as a 
suitable candidate for therapy. An ongoing therapy study shows 
that ZHER2-ABD-MMAF effectively suppressed tumor growth 
and extended survival of mice in comparison to other groups. 
Conclusion: Radiolabeling using residualizing 99mTc(CO)3 label 
enabled straightforward measurements of AffiDCs’ internalization 
rate in living cells and uptake in normal organs and tissues in vivo. 
This allowed for comparison and selection of ZHER2-ABD-MMAF for 
experimental therapy showing promising preliminary results.
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OP-881
Labelling anti-HER2-affibodies with 52Mn via pyclen based 
bifunctional ligands: from ligand design to in vivo PET/MR 
experiments
B. Váradi1,2,3, Z. Garda1, E. Madarasi1,2, K. Brezovcsik3, A. Vágner4, T. 
Nagy4, I. Garai4,5, T. M. Ngô4, A. G. Puiu6, A. M. Vasilescu6, Z. Szűcs3, S. 
E. Szedlacsek6, G. Nagy4, G. Tircsó1;  
1Department of Physical Chemistry, Faculty of Science and 
Technology, University of Debrecen, Debrecen, HUNGARY, 
2Doctoral School of Chemistry, Faculty of Science and Technology, 
University of Debrecen, Debrecen, HUNGARY, 3ELKH Institute for 
Nuclear Research, ATOMKI, Debrecen, HUNGARY, 4Scanomed Ltd., 
Debrecen, HUNGARY, 5Division of Nuclear Medicine, Department 
of Medical Imaging, Faculty of Medicine, University of Debrecen, 
Debrecen, HUNGARY, 6Department of Enzymology, Institute of 
Biochemistry of the Romanian Academy, Bucharest, ROMANIA.

Aim/Introduction: Imaging and diagnosis of cancer might rely 
on smart conjugates consisting of vector molecules (antibodies, 
affibodies etc.), radioisotopes that provide the signal from the 
targeted organ and a bifunctional chelator (BFC) that is responsible 
for the radioisotope complexation. Affibodies are ideal vector 
molecules for targeting human epidermal growth factor receptor-2 
(HER2) specific probes because of high affinity and rapid clearance 
from normal tissues. Manganese-52 (52Mn) is an emerging Positron 
Emission Tomography (PET) isotope with a long half-life (t1/2=5.59 
days), making the long term imaging easily accessible.[1] Our recent 
studies showed that 3,9-PC2A chelator forms stable and inert 
monoaquated complexes with Mn(II)[2] and thus our aim was to 
synthesize BFC chelators (possessing acetate: PC2ABnpCO2H, alpha-
methyl acetate: PC2MABnpCO2H, or amide moieties: PC2AMPipBnpCO2H) 
and find the best ligand platform for labelling affibodies with 
52Mn. Materials and Methods: 52Mn was produced in a cyclotron 
and purified using ion exchange chromatography. BFC chelators 
derived form pyclen-3,9-diacetate (3,9-PC2A) were synthesized 
and the physicochemical properties of their Mn(II) complexes were 
evaluated using stable Mn(II) while radiochemical evaluation was 
performed by using 52Mn. Anti-HER2 affibodies were expressed in 
E.coli, purified to high purity, conjugated to the PC2ABnpCO2H chelator 
and tested on CB17 SCID mice bearing MDA-MB-468 (HER2+) 
xenografts. Results: The equilibrium studies have revealed that 
the diacetate derivative (PC2ABnpCO2H) ligand is the best candidate 
for the chelation of Mn(II), yet the Mn(II) chelate formed with the 
bis(amide) derivative ligand formed the most inert Mn(II) complex. 
Synthesized BFCs were then labelled with 52Mn very efficiently at 
1 mg/ml concentration (pH=25°C, pH=7,4 HEPES puffer, 70kBq 
52Mn). However, at lower concentrations the bis(amide) derivative 
showed only modest labelling yields which was improved by 
heating the reactants up to 50°C. For the PC2AMPipBnpCO2H ligand 
hydrolysis of the amide pendant arms was observed similar to that 
of Cu(II) chelates formed with amide derivatives.[3] Conclusion: The 
Mn(II) chelate of PC2MABnpCO2H was found to form less stable and 
more labile Mn(II) chelate than the PC2ABnpCO2H chelator, therefore 
the later system was selected for the bioconjugation and in vivo 
studies. We succeeded with the labelling of HER2-positive tumours 
in mice using [52Mn(PC2ABnAM-EA-MAL-Cys-HER2)] conjugate, but in 
accord with the literature evidences, it was found to accumulate in 
kidneys, which needs to be addressed in the future. References: [1] 
S. A. Graves, et al. Bioconjugate Chem.: 2015;26(10):2118-2124. [2] Z. 
Garda, et al. Inorganic Chem.: 2021;60(2):1133-1148. [3] J. Holub, et 
al. Contrast Media Mol. Imaging: 2015;10:122-134

OP-882
[89Zr]Zr-ImmunoPET to evaluate the efficacy of cleavable 
linkers in antibody drug conjugates
M. Dominguez Garcia, S. J. Raheem, J. C. Sharpe, B. M. Toosi, C. P. 
Phenix, E. W. Price;  
University of Saskatchewan, Saskatoon, SK, CANADA.

Aim/Introduction: Immuno-PET is a technique that combines 
an antibody with a radionuclide to obtain images of tumours 
based on antigen-antibody binding, providing information 
about antibody pharmacokinetics and delivery into the tumor. 
Radioimmunoconjugates can mimic Antibody Drug Conjugate 
(ADC) behavior in vivo, allowing us to evaluate stability of linkers 
and predict efficacy through biodistribution, pharmacokinetics, 
targeted drug delivery, and even immuno-PET screening of cancer 
patients for ADC therapy. The pharmacokinetics of monoclonal 
antibodies are slow, requiring several days after injection to 
achieve maximum tumour uptake. Therefore, the positron-emitting 
radiometal zirconium-89 (t1/2 = 3.3 days) has a suitable half-life 
to radiolabel monoclonal antibodies for PET imaging. This study 
aims to evaluate the stability and biodistribution of a novel and 
promising cathepsin B (CTB) cleavable linker to compare against 
to the most used ADC cleavable linker and two non-cleavable 
linkers through the development of [89Zr]Zr-DFO-linker-AR20.5 
radioimmunoconjugates to target MUC1. Materials and Methods: 
A novel CTB cleavable linker containing LysLys as dipeptide 
recognition sequence was synthesized and compared to the 
“gold standard” CTB linker for ADCs, ValCit dipeptide. Their kinetic 
characterization was evaluated using a fluorophore linker conjugate 
model. 7-amino-4-methylcoumarin fluorophore reporter was used 
instead of a drug to determine the hydrolysis rate and selectivity 
using recombinant CTB and lysates prepared from DU-145 and 
SKBR3 cancer cells. Four linkers bearing desferrioxamine (DFO) 
were synthesized; the novel LysLys containing dipeptide linker, 
the most common ValCit dipeptide linker, and two non-cleavable 
linkers with similar structures as cleavable linkers. Currently, 
experiments are in progress to prepare radioimmunoconjugates 
of [89Zr]Zr-DFO-linker-AR20.5 to target MUC1 to be evaluated 
in vivo using healthy mice and SKOV3 xenograft models by PET 
imaging. Results: The novel LysLys containing dipeptide linker 
bearing a fluorophore showed higher hydrolysis rate and selectivity 
for cathepsin B compared to ValCit dipeptide linker. Four linkers 
bearing desferrioxamine (DFO) were synthesized obtaining good 
yields and the new LysLys containing linker improved the poor 
solubility of DFO. Radiochemistry is in progress for the [89Zr]Zr-
DFO-linker-AR20.5 radioimmunoconjugates. Conclusion: In vitro 
studies of the LysLys-based linker using a fluorophore reported 
higher enzymatic hydrolysis and selectivity compared to the “gold 
standard” ValCit, suggesting its utility as alternative dipeptide 
linkers for CTB cleavable ADCs. New DFO-LysLys containing linkers 
improved the poor solubility of DFO, which could be applied to 
other 89Zr-Immuno-PET. The development of [89Zr]Zr-DFO-linker-
AR20.5 radioimmunoconjugates are underway and will be studied 
using in vivo PET-CT followed by ex vivo biodistribution. 
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OP-883
Computational Models for Patient Stratification in 
Molecular Radiotherapy (COMPASS): a first dataset 
analysis in hyperthyroid patients
D. Deandreis1, L. Vija2, G. Rovera1, L. Spagnoli3, F. Courbon4, G. 
Flux5, J. Taprogge5, F. Buettner6,7,8, L. Strigari3;  
1Università degli Studi di Torino, Turin, ITALY, 2Oncopole and 
Paul Sabatier University, Touluse, FRANCE, 3IRCCS Azienda 
Ospedaliero-Universitaria, Bologna, ITALY, 4Oncopole and 
Paul Sabatier University, Toulouse, FRANCE, 5Royal Marsden 
Hospital, London, UNITED KINGDOM, 6German Cancer 
Consortium (DKTK) and German Cancer Research Center 
(DKFZ), Frankfurt, GERMANY, 7Goethe University, Frankfurt, 
GERMANY, 8Frankfurt Cancer Institute, Frankfurt, GERMANY.

Aim/Introduction: In nuclear medicine, computational approaches 
based on artificial intelligence (AI) can have the potential to integrate 
complex health data to identify patients with good response to 
radionuclide therapy as well as predictive factors of toxicity. The 
aim of this study was to apply AI tools to health data gathered 
from a large dataset of patients with hyperthyroidism treated 
with RadioActive Iodine (RAI) therapy. Materials and Methods: 
A multicenter retrospective analysis was performed on 573 
hyperthyroid patients treated with RAI therapy in 3 Institutes having 
a median follow-up of 21 months (range 0.47-135 months). For 
each patient, data about previous anti-thyroid treatments, etiology, 
clinical presentation, blood biomarkers (TSH/fT3/fT4), RAI treatment 
(administered activity, dosimetric parameters) and follow-up were 
collected and included in a common harmonized database. The 
Standard Scaler was used to carry out the z-score scaling on all 
the features before Random Forest implementation. Data were 
analyzed using Machine Learning (ML) methods as Random-Forest 
Classifier (RFC) and Neural Network (NN) approach as the Multi-layer 
Perceptron Classifier (FcNN). The FcNN classifier was utilized with 
alpha=10, 3 hidden layers with 30, 10, and 2 nodes, max number 
of iterations = 1000, activation function ReLu and “lbfgs” solver. The 
regularization was obtained using the Least Absolute Shrinkage 
and Selection Operator (LASSO) optimized by means of a built-in 
cross-validation procedure. The model evaluation was carried out 
using a 10-fold cross-validation approach, with stratification with 
respect to the outcome, to obtain a more realistic evaluation of 
the model performance, using the “cross-val-predict” scikit-learn 
function. The performance was evaluated using the confusion 
matrix. The importance of model parameters was expressed by 
the coefficient of the feature in the linear combination for FcNN 
and by the Gini importance for the RFC approach. Results: The 
absorbed dose, the type of disease, the patients’ age, gender, and 
basal TSH, and fT4 values were identified as predictors of outcome 
(hypothyroidism, euthyroidism, hyperthyroidism). The weighted 
precision ranged from 76% to 79% for FcNN and RFC, respectively, 
based on the calculated confusion matrixes. A precision of 93% and 
94% was obtained for the identification of patients with recurrent 

or stable hyperthyroidism using FcNN and RFC, respectively. 
Conclusion: The application of AI models holds great potential for 
the identification of predictive and prognostic factors in a large 
dataset of hyperthyroid patients improving patient stratification for 
RAI treatment based on the predicted outcome and allowing for a 
more personalized medicine approach. 

OP-884
Deep representation learning enables automated high-
grade cardiac amyloidosis detection on 99mTc-DPD scans
D. Haberl1, C. P. Spielvogel1, M. Hacker1, G. Goliasch2, C. Nitsche2;  
1Division of Nuclear Medicine, Department of Biomedical 
Imaging and Image-Guided Therapy, Medical University of 
Vienna, Vienna, AUSTRIA, 2Division of Cardiology, Department 
of Medicine II, Medical University of Vienna, Vienna, AUSTRIA.

Aim/Introduction: In cardiac amyloidosis (CA), misfolded proteins 
aggregate in the heart to form amyloid deposits in place of 
heart muscle. This results in an interference of electric signals 
in the heart, eventually leading to heart failure. Patients with 
suspected CA, routinely undergo 99mTc-DPD bone scintigraphy. 
Planar bone scintigraphy is frequently conducted, making it an 
ideal source of data for deep learning modeling. In this study, we 
use an unsupervised deep representation learning approach to 
automatically detect high grade CA as determined by the imaging-
derived Perugini grade. In addition, we evaluate the features 
detected using the unsupervised approach by employing multiple 
classification models. Materials and Methods: 6589 patients with 
bone scintigraphy scans between January 2015 and May 2020 were 
retrospectively enrolled. A total of 5099 scans with 99mTc-DPD were 
included for further analysis. Prediction targets were Perugini grades 
(PG) derived from visual assessment of the scans by a cardiology 
specialist. PG 0 indicates no cardiac and normal bone uptake 
while PG 3 indicates the maximum cardiac uptake with absent 
bone signal. For the analysis, histogram matched images were 
used to train a convolutional autoencoder with a fully connected 
bottleneck layer for representation learning. The 200 numerical 
features extracted from the bottleneck layer were further reduced 
to two features per scan using the uniform manifold approximation 
and projection. The resulting features were then clustered using 
hierarchical clustering and compared with the clinical annotations 
of the PG. In addition to the purely unsupervised prediction, four 
supervised algorithms were employed for the classification of high-
versus-low (PG 0 versus PG 3) grade. For the classification, class-
imbalance was handled using the synthetic minority oversampling 
technique. Results: The comparison of the clusters created by the 
purely unsupervised approach with the clinical annotation of PG 
high-versus-low revealed an AUC of 0.96 with sensitivity being 0.92, 
specificity 1.00 and accuracy 1.00. For the classification approach, 
all four algorithms classified patients with 100-fold Monte Carlo 
cross-validation AUC of at least 0.94 with the best model being the 
k-nearest neighbors model reaching a near-perfect performance of 
AUC 0.99 with a sensitivity of 0.97, specificity of 1.00 and an accuracy 
of 1.00. Conclusion: This study demonstrates the automated 
predictability of PGs in patients with and without CA based on 
99mTc-DPD scintigraphy scans. The presented technical framework 
further provides a template for the extraction of imaging markers 
for the detection and characterization of other diseases on planar 
medical images. 
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OP-885
Automatic multilabel aorta segmentation in PET/CT using 
a modified 3D U-Net
G. van Praagh1, P. H. Nienhuis1, M. Reijrink1, M. E. J. Davidse2, 
B. S. Spottiswoode3, F. Gao3, N. H. J. Prakken1, J. M. Wolterink2, K. 
Mouridsen1, B. Sinha1, R. J. H. Borra1, R. H. J. Slart1;  
1University Medical Center Groningen, Groningen, NETHERLANDS, 
2University of Twente, Enschede, NETHERLANDS, 3Siemens Medical 
Solutions USA Inc., Knoxville, TN, UNITED STATES OF AMERICA.

Aim/Introduction: Noninvasive imaging techniques play a central 
role in identification, stratification, and follow-up of infectious 
and inflammatory vascular disease. Manual or semi-automated 
quantification of these vascular diseases is time-consuming. 
Moreover, most fully automated analysis software fail to integrate 
information obtained from nuclear medicine images like hybrid 
PET/CT. The aim of this study is to develop an accurate, fast, and fully 
automated algorithm to segment the aorta on low dose CT (LDCT) 
as a navigator for PET-assessed inflammatory vascular disease. 
Materials and Methods: A 3D U-Net architecture was modified. 
Three hundred sixteen non-contrast LDCT scans from 2-deoxy-2-
[18F]fluoro-D-glucose ([18F]FDG) and sodium-[18F]fluoride (Na[18F]
F) PET/CT scans were used. The aorta was manually delineated 
from the aortic valve to the iliac bifurcation and divided into four 
segments - ascending, descending, abdominal aorta, and aortic arch 
- and these annotations were used as ground truth. The dataset was 
randomly split into a training (n=253; 80%) and validation (n=63; 
20%) set. Data augmentation on the trainingset was done on-the-
fly: random rotation (between -5 and 5 degrees), random cropping, 
and noise addition. All image volumes were normalized and zero-
centered. The Dice similarity coefficient (DSC) between manual 
and predicted segmentation masks was used as loss function 
to optimize the U-Net, and as metric to assess its performance. 
Moreover, clinical standardized uptake values (SUVmean and 
SUVmax) and volumes were measured and compared with 
Bland-Altman analysis per segment by overlaying the manual 
and predicted segmentations over the PET scan. Results: The 
validationset yielded a pooled average DSC of 0.875±0.045 (mean 
± SD) for all four segments. Limits of agreement for the ascending, 
descending, abdominal aorta, and aortic arch were SUVmean 0.07 
to 0.05, 0.09 to 0.08, 0.14 to 0.13, and 0.04 to 0.07; SUVmax 0.59 
to 0.42, 1.49 to 1.84, 4.02 to 5.50, and 1.73 to 1.85; volume (in mL) 
33.53 to 28.25, 35.72 to 53.21, 29.09 to 36.45, and 17.29 to 27.90, 
respectively. The run-time per patient for the validationset with the 
trained 3D U-Net was on average 660 milliseconds (NVIDIA GeForce 
GTX 1070 GPU), whereas the manual delineation was ±15 minutes. 
Conclusion: Comparisons of manually and automatically obtained 
segmentation masks of the ascending, descending, abdominal 
aorta, and aortic arch using the trained 3D U-Net demonstrated 
good (clinical) concordance. This method may enable rapid and 
accurate quantification of PET tracer uptake in the aorta, and in 
turn demonstrate utility in the management of inflammatory and 
infectious vascular diseases. 

OP-886
PET-based pre-segmentation improves deep learning-
based automated renal segmentation based on only CT
J. Leube, M. Horn, P. Hartrampf, M. Lassmann, J. Tran-Gia;  
Department of Nuclear Medicine, University 
of Würzburg, Würzburg, GERMANY.

Aim/Introduction: Patient-specific dosimetry in radionuclide 
therapies requires knowledge about the volume of structures 
exposed to therapeutical radiation. To accelerate time-consuming 
manual or semi-manual segmentations, Jackson et al. presented a 
deep learning-based methodology for CT-based automated renal 
segmentation [1]. The aim of this study is to verify whether PSMA-
targeted PET imaging can improve the performance of this method. 
Materials and Methods: The dataset was based on 108 patients 
who had undergone PET/CT examinations with 68Ga-PSMA-I&T 
(53 patients) or 18F-PSMA-1007 (55 patients) at our institution. The 
voxel sizes were 4.07x4.07x5.00 mm3 for the PET and between 
0.64x0.64x5.00 mm3 and 0.98x0.98x5.00 mm3 for the venous phase 
contrast-enhanced CT. For each subject, two segmentations of 
each kidney were generated using 3D Slicer [2]: one exact manual 
CT-based segmentation and one generously sized PET-based 
segmentation obtained by a threshold-based manual segmentation. 
While 20 patients were kept for testing, nine-fold augmentation 
of 88 patients resulted in 780/100 samples for training/validation. 
Three u-nets were trained based on binary-cross-entropy Dice loss 
using A) CT/CT segmentation, B) PET/PET segmentation, and C) CT 
masked with PET segmentation/CT segmentation as input/output. 
Evaluation was performed separately for both kidneys based on 
the Dice score (spatial distribution) and the percentage deviation 
(volume or number of voxels) between manual and u-net-based 
segmentation. Results: The segmentations of u-net A showed 
average Dice scores of 0.924±0.018 and 0.924±0.027 and mean 
percentage deviations in volume of 7.1%±5.3% and 8.0%±7.2% for 
left and right kidney, respectively (mean±standard deviation). U-net 
B resulted in mean Dice scores of 0.935±0.031 and 0.938±0.025. For 
the test data, the u-net B segmentations were used to mask the 
CT, which in turn served as input for u-net C. The performance 
of u-net C using the PET-based pre-segmentation is significantly 
(Wilcoxon signed-rank test, p<0.01) better than that of u-net A with 
mean Dice scores of 0.937±0.014 and 0.935±0.017 and volume 
deviations of 5.5%±4.4% and 6.7%±6.2%. In comparison to [1], 
u-nets A and C showed higher Dice scores (left: 0.859±0.179; right: 
0.909±0.049) and smaller volume deviations (left: 17.0%±18.7%; 
right: 9.0%±6.7%). Conclusion: This study shows that deep 
learning-based renal segmentation can be significantly improved 
by pre-segmentation based on PSMA-targeted PET data. This could 
prove particularly beneficial for segmentations of structures with 
metabolically inactive regions of indistinct Hounsfield units (e.g., 
kidney cysts), or closely adjacent structures (e.g., right kidney and 
liver). References: [1] Jackson, Front Oncol, 2018;8:215 [2] Fedorov, 
Magn Reson Imaging, 2012; 30(9):1323-41

OP-887
Performance Evaluation of CNN Model for Automatic 
Segmentation of Intraprostatic Cancer Lesions
S. Mongardi1, S. Ghezzo2,1, C. Bezzi1,2, I. Neri2, P. Mapelli2, A. M. 
Samanes Gajate2, E. Preza2, V. Bettinardi2, T. Russo1, G. Brembilla1,3, 
F. De Cobelli1,3, L. Gianolli2, P. Scifo2, M. Picchio1,2;  
1Vita-Salute San Raffaele University, Milan, ITALY, 
2Department of Nuclear Medicine, IRCCS San Raffaele 
Scientific Institute, Milan, ITALY, 3Department of Radiology, 
IRCCS San Raffaele Scientific Institute, Milan, ITALY.

Aim/Introduction: Recently, the amount of convolutional neural 
network (CNN) models for automatic segmentation of cancer 
lesions has rapidly risen. Results are highly promising, but validation 
on external cohorts is required to assess the robustness of such 
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models. Aim of the present study is to evaluate the performance of 
a previously published and publicly available CNN for intraprostatic 
gross tumor volume (GTV) segmentation on 68Ga-PSMA PET images. 
Materials and Methods: This study is based on the work of Kostyszyn 
et al [1]. A cohort of 86 patients examined at our Institution with 
68Ga-PSMA PET for PCa staging was used as external validation to test 
the published CNN model. PET images were acquired using either 
PET/MR (Signa PET/MRI, GE Healthcare, N=47) or PET/CT (Discovery 
690, GE Healthcare, N=39). Intraprostatic cancer lesions on PET 
images were manually segmented by an expert Nuclear Medicine 
physician (GTV-Exp), whereas segmentation of the prostatic gland, 
required for the correct functioning of the CNN, was carried out by 
2 expert Radiologists on 3D Slicer (Slicer; version 4.11.2). All images 
were preprocessed as described in [1]. Performance of the CNN was 
estimated with the Dice-Sørensen coefficient (DC) and cancer lesion 
volumes were correlated with DC to examine potential associations. 
Finally, the CNN architecture was investigated, discarding model’s 
weights and biases, by training (N=68) and testing (N=18) it on our 
cohort. Results: CNN performance on our cohort is showed in Table 
1. The median DC was independent of the scanner used to acquire 
the images (Mann-Whitney, p=0.81), but there was a significant 
correlation between GTV-Exp volume and DC (r=0.38, P<0.001). 
The CNN architecture trained on our cohort scored a median DC 
of 0.30 (range=0.0-0.9) on the test set (N=18). Considering only 
patients having reasonably large lesions (GTV-Exp>1mL) in the test 
set (N=10), the median DC was 0.69 (range=0.0-0.9). Conclusion: 
This study stresses the importance of validating CNN models on 
external datasets to assess their reproducibility. Positive correlation 
between the predicted DC and the GTV-Exp volume indicates that 
the CNN tends to perform better on larger cancer lesions. This is 
also supported by the fact that the CNN trained on our cohort 
performs remarkably better when only lesions GTV-Exp>1mL are 
considered. Finally, the substantial difference between the GTV-Exp 
and GTV-CNN volumes suggests that automatic segmentation of 
intraprostatic cancer lesions is highly affected by inter-observer 
variability in manual segmentations of PET images used for training. 
References: 1.Kostyszyn et al. J Nucl Med,2021;62(6):823-828 

OP-888
Automated total metabolic tumour volume on 2-[18F]FDG 
PET/CT for patients with diffuse large B-cell lymphoma 
utilising deep learning auto-segmentation of organs for 
automatic physiologic uptake removal
P. Wilson1, R. Niman1, T. Susman1, J. Buteau2, E. Turcotte3, A. S. 
Nelson1;  
1MIM Software Inc., Beachwood, OH, UNITED STATES OF 
AMERICA, 2Peter MacCallum Cancer Centre, Melbourne, 
AUSTRALIA, 3CHUS Fleurimont, Sherbrooke, QC, CANADA.

Aim/Introduction: Total metabolic tumour volume (TMTV) on 
2-[18F]FDG PET/CT (FDG-PET) is prognostic of outcome in patients 
with diffuse large B-cell lymphoma (DLBCL)[1]. The objective of 
this study is to evaluate the accuracy of TMTV when combining a 
whole body segmentation tool with a deep learning algorithm to 
create CT-based organ VOIs to automatically remove the majority of 
physiological uptake on FDG-PET in patients with DLBCL. Materials 
and Methods: 90 prospectively collected FDG-PET scans of patients 
with DLBCL were analysed. Gold Standard (GS) TMTVs were created 
by a nuclear medicine physician utilising software that highlights 
voxels above a liver-based PERCIST SUV threshold followed by 
manual edits[2]. The process for generating the automated TMTV 

was as follows: all voxels above the PERCIST SUV threshold were 
segmented. A CT-based deep learning segmentation method 
generated structures containing normal physiological uptake 
(brain, bone, parotids, submandibular glands, oral cavity, heart, 
kidneys, bladder, genitals, bowel)[3]. The tool then determined 
which PET VOIs were contained within these CT structures and 
removed them. A pooled, heteroscedastic test was used to evaluate 
statistical significance when comparing GS TMTV to the TMTV 
generated by the proposed method. Results: The automated TMTV 
correlation coefficient was 0.96 when compared to GS. There was 
no significant difference in volume between the GS and automated 
TMTV (p=0.3). The average volume to manually remove after the 
proposed method was 28 ml (+/- 51), while it was 1647 ml (+/- 2892) 
without the proposed method. The average volume to add after the 
proposed method was 20 ml (+/- 88), but this is disproportionately 
influenced by GS bone disease (n=25). The average volume to 
add not including bone disease was 7.6 ml (+/- 32). The sensitivity 
(volume overlapping GS/volume of GS) was 0.77 (+/- 0.40). The 
Positive Predictive Value (volume overlapping GS/automated 
TMTV) was 0.40 (+/- 0.30), but this is disproportionately affected 
by false positive uptake on low GS TMTV scans. For scans with GS 
TMTV >50ml (n=47), the Positive Predictive Value was 0.89 (+/- 0.24). 
Conclusion: Automated physiological uptake removal using CT-
based organ VOIs to generate TMTV on FDG-PET is highly correlated 
and comparable to manual TMTV of an expert in patients with 
DLBCL. In the future, we plan to evaluate the time saved using this 
tool. References: [1] Mikhaeel N G et al, doi: 10.1200/JCO.21.02063 
[2] Wahl R L et al, doi: 10.2967/jnumed.108.057307 [3] Buteau J et al, 
Journal of Nuclear Medicine, 2021 

OP-889
Multi-organ objective segmentation (MOOSE): A data-
centric AI solution solution for the semantic segmentation 
of 18F-FDG PET/CT total-body datasets
L. Shiyam Sundar1, J. Yu1, O. Muzik2, O. C. Kulterer1, B. Fueger1, D. 
Kifjak1, T. Nakuz1, H. Shin1, A. K. Sima1, D. Kitzmantl1, R. D. Badawi3, 
S. R. Cherry3, B. A. Spencer3, L. Nardo3, M. Hacker1, T. Beyer1;  
1Medical university of Vienna, Vienna, AUSTRIA, 2Wayne 
State University School of Medicine, Detroit, MI, 
UNITED STATES OF AMERICA, 3University of California-
Davis, Davis, CA, UNITED STATES OF AMERICA.

Aim/Introduction: We present a Multi-Organ Objective 
Segmentation (MOOSE) software that generates subject-specific, 
multi-organ segmentation of CT images. Our core objective was 
to apply data-centric Artificial-Intelligence (AI) principles in order 
to facilitate high-throughput system-level investigations of PET/
CT image data. Materials and Methods: Image data from two 
PET/CT systems (uEXPLORER and Siemens TruePoint TrueView) 
was used to train MOOSE. For non-cerebral structures, 50 WB-CT 
images were used, 30 of which were acquired from healthy controls 
(HC, 14M/16F) and 20 datasets were acquired from oncology 
patients (14M/6F). Non-cerebral tissues consisted of 13 abdominal 
organs, 20 bone segments, subcutaneous fat, visceral fat, psoas, 
and skeletal muscle. An expert panel of 8 medical professionals 
performed manual segmentation of all non-cerebral structures 
on low-dose CT images, except for subcutaneous and visceral fat 
as well as skeletal muscle, all of which were semi-automatically 
segmented using thresholding. A majority-voting algorithm was 
used to generate a ‘reference standard’ segmentation. From the 50 
CT datasets, 40 were used for training and 10 for testing purposes. 
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Cerebral tissue segmentation was based on 34 18F-FDG-PET/
MRI brain image volumes from 10 HC (5M/5F imaged twice) and 
14 non-lesional epilepsy patients (7M/7F). In contrast to organs 
of the torso, [18F]FDG-PET images were used for training, as CT 
images are ill-suited for brain region segmentation: 24/34 and 
10/34 volumes were used for training and testing, respectively. 
For all segmentations, the dice score coefficient (DSC) was used as 
the primary metric while the average symmetric surface distance 
(ASSD) was used as a secondary metric to evaluate the automated 
segmentation performance. Results: An excellent overlap between 
the reference standard and MOOSE-derived organ segmentations 
was observed: 92% of non-cerebral tissues showed DSC values 
of >0.90, while a few organs exhibited lower DSC values (adrenal 
glands (0.72), pancreas (0.85), and bladder (0.86)). The median DSC 
values of brain subregions derived from PET images were lower: 
only 29% of the brain segments had a median DSC of >0.90, while 
segmentation of 60% of regions yielded a median DSC of 0.80-0.89. 
Results of the ASSD analysis demonstrated that the average distance 
between the reference standard and the automatically segmented 
tissue surfaces (organs, bones, brain regions) was within the size 
of an image voxel (2mm). Conclusion: MOOSE allows automatic 
segmentation of 120 tissues from whole-body [18F]FDG-PET/CT 
images with high accuracy. This segmentation can be then used to 
perform system-level analysis of pathological tracer uptake patterns 
in diseased patient groups.

OP-890
Artificial Intelligence Based PET Denoising for Optimizing 
68Ge/68Ga Generator Use throughout its Lifetime
C. Lasnon, K. Weyts, A. Prigent, G. Foucras, C. Jaudet, E. Quak;  
François Baclesse Cancer Centre, Caen, FRANCE.

Aim/Introduction: The yield per elution of a 68Ge/68Ga generator 
decreases over its lifespan. This affects the number of patients 
injected per elution or the injected dose per patient, thereby 
negatively affecting the cost of the operation and the quality of 
PET images due to increased image noise. We aimed to investigate 
whether an AI-based PET denoising solution can remediate a 
decrease in image quality parameters. Materials and Methods: 
All patients addressed to our PET unit for a 68Ga-DOTATOC PET/CT 
from April 2020 to February 2021 were included. Forty-four patients 
underwent their PET scans according to Protocol_FixedDose (150 
MBq, start of generator lifespan) and 32 according to Protocol_
WeightDose (1.5 MBq/kg, end of generator lifespan). Protocol_
WeightDose examinations were processed using the Subtle PETTM 
software (Protocol_WeightDoseAI). Liver and blood-pool SUVmean, 
tumor SUVmax and SUVmean, metabolic tumor volumes (MTV) and 
tumor background SUVmean were recorded. Liver and blood-pool 
coefficients of variation (CoV), tumor-to-background and tumor-
to-liver ratios were calculated. Results: Protocol_WeightDose 
led to noisier images than Protocol_FixedDose with higher liver 
(15.57 % ± 4.32 versus 13.04 % ± 3.51, p=0.013) and blood-pool 
(28.67 % ± 8.65 versus 22.25 % ± 10.37, p=0.001) CoVs. There 
were no differences in tumor-to-background and tumor-to-liver 
ratios. There was a positive linear association between BMI and 
liver CoV for both Protocol_FixedDose and Protocol_WeightDose 
with R²=0.111 (p=0.031) and R²=0.144 (p=0.032), respectively. In 
pairewise comparison, Protocol_WeightDoseAI led to less noisy 
images than Protocol_WeightDose with lower liver (11.42 % ± 
3.05, p<0.0001) and blood-pool (16.62 % ± 6.40, p<0.0001) CoVs. 

Tumor-to-background and tumor-to-liver ratios were also lower for 
protocol_WeightDoseAI: 6.78 ± 3.49 versus 7.57 ± 4.73 (p=0.01) and 
5.96 ± 5.43 versus 6.77 ± 6.19 (p<0.0001), respectively. MTVs were 
higher when using protocol_WeightDoseAI whereas tumor SUVmax 
were lower: the mean % differences in MTV and SUVmax were 
equal to +11.14% (95%CI = 4.84 - 17.43) and -3.92% (95%CI = -6.25 
- -1.59). Mean liver and blood-pool CoVs, tumor-to-background and 
tumor-to-liver ratios of Protocol_WeightDoseAI were not different 
from those of Protocol_FixedDose. For Protocol_WeightDoseAI, no 
associations between liver and blood-pool CoVs with BMI were 
found: R² = 0.050 (p = 0.220) and R² = 0.115 (p = 0.058), respectively. 
Conclusion: The degradation of PET image quality due to a 
reduction in injected dose at the end of the 68Ge/68Ga generator 
lifespan can be effectively counterbalanced by using an AI-based 
PET denoising solution even in overweight and obese patients. 

OP-891
The feasibility study of low dose PET / MR brain imaging 
based on deep learning in children with epilepsy
Y. Xu1, J. Wang2;  
1Hangzhou Universal Imaging Diagnostic Center, Hangzhou, 
CHINA, 2Children’s Hospital of Soochow University, Suzhou, CHINA.

Aim/Introduction: How to reconstructing the low-dose PET 
(L-PET) images to the high-quality PET (F-PET) ones based on 
deep learning,inorder to reduces the radiation exposure and 
remains diagnostic accuracy. Materials and Methods: A total of 
1500 slices of brain (18F-FDG)PET date in 30 children with epilepsy 
were analyzed. we propose a resource-efficient deep learning 
framework for L-PET reconstruction and analysis, referred to as 
transGAN-SDAM, to generate F-PET(100%)from corresponding 
L-PET(5%). Another 15 brain PET date in children with epilepsy were 
used as validation objects. The average peak signal-to-noise ratio 
(PSNR), structural similarityindexmeasurement(SSIM), andvoxel-
scalemetabolic difference (VSMD) were adopted to quantitatively 
evaluate the generated F-PET slices vs. original F-PET slices. Besides, 
the SUVRs were calculated to describe the numerical stability 
of refined F-PET images by our framework relative to original 3D 
F-PET images. We compared the proposed transGAN-SDAM with 
6 state-of-the-art models that were specially designed for L-PET 
reconstruction or medical image synthesis: uNet, dNet , CycleGAN, 
fpGAN, BiGAN, and 3D Cycle-GAN. Results: The transGAN-SDAM 
framework significantly outperformed all of the com-peting models 
with the highest PSNR (33.9±4.0), SSIM (0.950±0.04), and the lowest 
VSMD (0.043±0.039), indicating that the quality of generated 
F-PET images by transGAN-SDAM is closest to the ground-truth 
F-PET images. TransGAN and transGAN-SDAM can produce richer 
and more accurate structural and metabolic details than other 
approaches. The pseudo-color difference maps between the 
real and the generated F-PET images by different approaches are 
illustrated, which shows that transGAN-SDAM achieved the smallest 
voxel-scale difference to the ground-truth F-PET images. For SUVR 
analysis, based on the AAL brain atlas that separating the brain into 
116 anatomical regions, the F-PET images were normalized by the 
cerebellar cortex to derive region-scale SUVRs. Quantitative analysis 
from the Bland- Altman and paired t-test show that whole-brain 
F-PET image generated by transGAN-SDAM has smaller 95% limits 
of agreements (from -0.19 to 0.19), smaller 95% CI (from - 0.018 to 
0.018) and stronger correlation coefficient (0.831) than that from 
transGAN. These results showed that SDAM can optimize the 
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whole-brain SUVR analysis and achieve more comparable results.
There was no significant difference in image quality score and 
diagnostic results between the reconstructed F-PET image and the 
original image(P<0.05). Conclusion: The transGAN-SDAM can be 
as a resourceefficient framework for L-PET(5%) reconstruction and 
accurate whole-brain quantitative analysis. This framework is likely 
to become an effective method to reduce radiation dose in PET 
examination in the future. 
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OP-892
Modified PROMISE Criteria for Standardized Interpretation 
of GRPR-targeted PET
H. Duan, G. A. Davidzon, F. Moradi, T. Liang, A. Iagaru;  
Stanford University, Stanford, CA, UNITED STATES OF AMERICA.

Aim/Introduction: There are three different interpretation criteria 
for prostate-specific membrane antigen (PSMA)-targeted PET. 
As up to 10% of prostate cancer (PC) do not express PSMA, other 
targets such as gastrin releasing peptide receptor (GRPR) were 
evaluated. GRPR-targeted imaging has been increasingly used 
for initial staging and biochemical recurrence (BCR). We therefore 
propose a unified interpretation criteria for GRPR-targeted PET 
based on the Prostate Cancer Molecular Imaging Standardized 
Evaluation (PROMISE) criteria which was developed for PSMA-
PET [1]. Materials and Methods: Participants who were initially 
prospectively enrolled in research protocols at our institution, were 
retrospectively reviewed. One-hundred patients, aged 67.9 &#177; 
7.0 years, underwent 68Ga-RM2 PET/MRI for BCR PC. Two nuclear 
medicine physicians independently evaluated whole-body and 
dedicated delayed pelvic PET/MRI according to a modified PROMISE 
criteria (Tables 1-6). Inter-rater reliability was computed using Gwet 
agreement coefficient for overall GRPR expression, prostate bed, 
lymph node regions, skeleton, organ, and final judgement of the 
scan. Results: Prostate specific antigen (PSA) at 68Ga-RM2 PET/
MRI was 4.80 &#177; 13.22 (range 0.2 - 124) ng/mL. The inter-rater 
reliability were as follows: substantial agreement was seen for GRPR 
expression (0.70 [95% confidence interval [CI] 0.59, 0.81]) and final 
judgement (0.65 [95% CI 0.53, 0.78]), and almost perfect agreement 
was found for the prostate bed in the whole-body (0.87 [95% CI 
0.80, 0.94]) and pelvic (0.83 [95% CI 0.75, 0.92]) images as well as for 
lymph nodes (0.92 [95% CI 0.85, 1.00]), skeleton (0.97 [95% CI 0.93, 
1.00]), and organ metastases (0.97 [95% CI 0.93,1.00]). No consensus 
read was performed yet. Conclusion: Interpreting GRPR-targeted 
PET according to a modified PROMISE criteria showed its reliability 
with an almost perfect interrater agreement amongst all regions 
except for GRPR expression and final judgement, where substantial 
agreement was seen. This proposed standardized reporting system 
will aid clinicians to decrease the level of uncertainty, especially 
those who are starting GRPR-targeting imaging at their facility, and 
clinical trials to uniform evaluation and reporting of GRPR-targeted 
PET. Prospective studies, especially at initial staging of PC, is needed 

to support the robustness of this interpretation criteria. References: 
1. Eiber M, Herrmann K, Calais J, Hadaschik B, Giesel FL, Hartenbach 
M, et al. Prostate Cancer Molecular Imaging Standardized Evaluation 
(PROMISE): Proposed miTNM Classification for the Interpretation 
of PSMA-Ligand PET/CT. J Nucl Med. 2018;59:469-78. doi:10.2967/
jnumed.117.198119. 

OP-893
Comparison of hormone-sensitive oligometastatic 
prostate cancer patients based on routine use Choline 
and/or PSMA PET/CT to guide metastasis-directed therapy
R. Metz1, B. Maucherat1, F. Drouet2, M. Le Thiec1, D. Rusu1, A. Morel-
Thierry1, E. Picot-Dilly1, V. Fleury1, L. Campion3, C. Rousseau3;  
1ICO René Gauducheau, F-44800 Saint-Herblain, FRANCE, 2Clinique 
Mutualiste de l’Estuaire, F-44600 Saint-Nazaire, FRANCE, 3ICO 
René Gauducheau, F-44800 Saint-Herblain, Nantes Université, 
Univ Angers, INSERM, CNRS, CRCI2NA, F-44000 Nantes, FRANCE.

Aim/Introduction: A recent systematic review of the use of modern 
imaging techniques in hormone-sensitive oligometastatic prostate 
cancer found that PSMA and Choline-PET/CT can successfully 
guide metastasis-directed therapies (MDT). But, further studies 
are warranted to ascertain their role and optimize the timing of 
imaging for such patients (1). Authors focused their analysis to 
metachronous oligometastatic recurrence after radical treatment 
for prostate cancer, MDT, and hormone-sensitive patients. The 
aim of this retrospective study was to explore, in routine use, the 
impact of Choline and/or PSMA-PET/CT results to guide MDT at 
different recurrence of hormone-sensitive oligometastatic prostate 
cancer. Materials and Methods: Between 2017 and 2020, data from 
patients initially treated by radical prostatectomy in biochemical 
recurrence (PSA≤2 ng/ml), diagnosed as oligometastatic based on 
Choline or PSMA (if Choline negative) PET/CT results to guide MDT, 
were collected. MDT were stereotactic body radiotherapy, elective 
nodal or prostate bed radiotherapy +/- boost and with or without 
androgen deprivation therapy (ADT). This study was approved 
by local Ethics Committee (2022-018). Clinical characteristics 
were compared as well as probability of biochemical relpase-free 
survival (PFS) in one hand and probability without new introduced 
treatment in other hand. Results: A total of 123 patients were 
included: 70 in PSMA group and 53 in FCH group. Univariate 
analysis showed a significant difference of PFS and probability 
without new introduced treatment (HR=0.54 ; 95%CI: [0.35-0.85] 
; p=0.008), (HR=0.46 ; 95%CI: [0.28-0.76] ; p=0.003) respectively, 
with longer recurrence delay for the PSMA group (median 24.70 
vs 13.01 m and median not reached vs 22.24 m respectively). Is it 
due to the PSMA efficiency used to guide MDT ? As some patients 
had multiple recurrences (up to 4) visible on PET/CT which guided 
MDT, the importance of the first relapse compared to the following 
ones was analysed. Results showed, at the first relapse, longer PFS 
(HR=2.16 ; 95%CI: [1.34-3.49] ; p=0.002) as well as time without 
new introduced treatment (HR=1.90 ; 95%CI: [1.12-3.22] ; p=0.017). 
After stratification performed on relapse number, treatments 
before PET/CT (radiotherapy +/- ADT) and doubling PSA time ≤ 6 
months, multivariate analysis, showed a discret persistant longer 
delay without introducing new treatment (p=0.036). Conclusion: 
Routine use of Choline or PSMA-PET/CT in hormone-sensitive 
oligometastatic prostate cancer to guide MDT showed an advantage 
of using PSMA-PET/CT. The impact of radiopharmaceutical choice 
on image guided treatment must be confirmed by more studies. 
References: 1. Farolfi A et al. Eur Urol Oncol. 2021 Oct;4(5):714-730.
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OP-894
[18F]F-DCFPyL-PSMA PET-CT performing dynamic 
early pelvic acquisition in patients(p) with biochemical 
recurrence (BR) of Prostate Cancer (PCa): Clinical impact
S. Menendez-Sanchez, F. Dellepiane-Clarke, I. Navales-Mateu, A. 
Cardozo-Saavedra, S. Aguadé, M. Simo;  
Hospital Universitario Vall d’Hebron, Barcelona, SPAIN.

Aim/Introduction: Clinical impact of dynamic acquisition in the first 
minutes after radiotracer administration for local disease detection 
in patients with BR of PCa. Assessment of the physician’s confidence 
degree in the evaluation of the positivity/negativity of the study. 
Materials and Methods: 53p with high-risk PCa [Gleason 7(n= 35) 
and >7(n=18)] who had been treated by radical prostatectomy 
(n=47) or radiotherapy (n=6) were evaluated by 18F-PSMA PET-
CT. BR was reflected due to increase PSA levels [mean PSA: 0.35 
(58-0.1)].Two independent observers determined the positivity/
negativity of the local pelvic study in the two phases. The 
physician’s confidence degree was scored from 1 to 5, considering 
1=negative(N), 2=probably negative (PN), 3=indeterminate result(I), 
4=probably positive (PP), and 5=positive (PS).Histology results or 
PSA decrease levels after radical RT confirmed positive prostate 
local recurrence. Results: 43p negative and 10p positive to local 
recurrence disease were detected in delayed acquisition at 110min. 
However, dynamic-early acquisition showed 39p negative and 14p 
positive results. All positive patients in the late phase were classified 
as positive in the early phase, whereas 4 positive results in the early 
phase were negative in the late phase due to bladder activity. True 
positives confirmation was given by PSA decline 3 months after 
of RT with radical intent in all patients. Dynamic early acquisition 
benefited 4/14p (29%) who presented positivity local recurrence. 
The evaluation of the doctor’s confidence degree classified patients 
as: Table 1. Dynamic acquisition has reclassified most of our patients 
in absolute groups. Conclusion: In our serie, early acquisition 
increased almost 29% the detection of recurrence in prostatic bed. 
Doble pelvic evaluation (early and late) were a helpful tool in the 
correct evaluation of prostate bed. It was very useful for increasing 
the doctor’s confidence degree in the absolute determination of 
the positivity/negativity of the PET study.  

OP-895
Interobserver Variability in Assessment of 18F-PSMA-1007 
PET Positive Bone Lesions in Prostate Cancer Patients
J. Janssen1, W. Noordzij2, T. Velleman2, I. J. de Jong3, J. A. 
Langendijk1, J. F. Verzijlbergen4, G. N. Stormezand2, S. Aluwini1;  
1Department of Radiation Oncology, University Medical 
Center Groningen, Groningen, NETHERLANDS, 2Department 
of Radiology and Nuclear medicine, University Medical Center 
Groningen, Groningen, NETHERLANDS, 3Department of Urology, 
University Medical Center Groningen, Groningen, NETHERLANDS, 
4Department of Radiology and Nuclear medicine, Radboud 
University Medical Center, Nijmegen, NETHERLANDS.

Aim/Introduction: Accurate and uniform interpretation and 
-reporting of metastatic prostate cancer (PCa) lesions on PSMA 
PET/CT scans is indispensable, especially with the increased 
use of PSMA PET/CT to guide metastasis-directed radiotherapy. 
Several studies reported relatively high interobserver agreement 
for the assessment of skeletal lesions on 68Ga-PSMA-11 PET/CT, 
while interobserver analyses of 18F-PSMA-1007 PET/CT are lacking. 
18F-PSMA-1007 is increasingly used because of its favourable 
imaging characteristics. However, increased unspecified skeletal 

uptake may be an important pitfall of this radioligand. Therefore, 
we aimed to assess the interobserver variation in reporting skeletal 
tracer uptake on 18F-PSMA-1007 PET/CT. Materials and Methods: 
Thirty-three 18F-PSMA-1007 PET/CT scans of 21 patients with 
primary PCa and 12 patients with biochemical recurrence were 
included in this analysis. All scans demonstrated at least one focus of 
18F-PSMA-1007 skeletal uptake (identified from the original report). 
A total of 85 18F-PSMA-1007 avid skeletal lesions were evaluated 
by three independent observers using structured reports. The 
primary endpoint was the interobserver variability of the likelihood 
of malignancy of the skeletal lesions on both patient and lesion 
level (kappa analysis). Secondary endpoints were the contribution 
of corresponding CT-substrate and available additional imaging on 
interobserver agreement. Results: Image quality was rated good 
to excellent (91.8 - 100%), and observers qualified most lesions 
as not malignant (81.2 - 90.6%). The overall mean interobserver 
agreement was moderate on both patient (kappa: 0.54) and lesion 
level (kappa: 0.55). Substrate on low dose CT was present in 20.0 - 
31.8 % of lesions. In 52 lesions without corresponding CT substrate 
the rating resulted in not malignant in >94%, while an uptake of 
18F-PSMA-1007 with a corresponding CT substrate was rated as not 
malignant in 25 - 50% of lesions. Availability of additional imaging 
(in 60% of lesions) did not change the rating of the observers in 
84.3% of lesions and did not improve interobserver agreement 
(kappa: 0.39 on lesion level). Conclusion: Interobserver variation in 
reporting skeletal tracer uptake per patient on 18F-PSMA-1007 PET/
CT was in line with the interobserver variation reported for 68Ga-
PSMA PET/CT. The presence of unspecific skeletal uptake without 
CT substrate, as a potential shortcoming of 18F-PSMA-1007, did not 
result in a lower interobserver agreement. The moderate outcome 
of our interobserver analysis emphasizes the need for further 
research and knowledge of true positive and true negative skeletal 
lesions supported by hard evidence such as pathologic results and 
follow-up scans.

OP-896
Predictors of 68Ga-PSMA PET Positivity in PCa Patients 
After Radical Prostatectomy: a Machine Learning 
Approach
S. Ghezzo1,2, P. Mapelli2, A. Samanes Gajate2, E. Preza2, A. 
Spataro3,4, I. Gotuzzo5, C. Bezzi1,2, S. Mongardi1, V. Cucchiara1,6,7, A. 
Briganti1,6,7, L. Gianolli2, M. Picchio1,2;  
1Vita-Salute San Raffaele University, Milan, ITALY, 2Department 
of Nuclear Medicine, IRCCS San Raffaele Scientific Institute, 
Milan, ITALY, 3Nuclear Medicine Unit, Department of Biomedical 
and Dental Sciences and Morpho-Functional Imaging, 
Messina, ITALY, 4University of Messina, Messina, ITALY, 5School 
of Medicine and Surgery, University of Milano Bicocca, 
Monza, ITALY, 6Department of Urology, IRCCS San Raffaele 
Scientific Institute, Milan, ITALY, 7Division of Experimental 
Oncology, URI, Urological Research Institute, Milan, ITALY.

Aim/Introduction: EAU-ASTRO guidelines recommend performing 
PSMA PET after radical prostatectomy (RP) only in patients with 
PSA≥0.2 ng/ml, ignoring the heterogeneous clinical history of 
patients undergoing surgery for prostate cancer (PCa). Aim of 
the present study is to identify clinical and pathological factors 
predicting 68Ga-PSMA PET findings in PCa patients treated only 
with RP and showing rising levels of PSA. The utility of machine 
learning to create a comprehensive model for the prediction of 
68Ga-PSMA positivity was also evaluated. Materials and Methods: 
Eighty patients who underwent 68Ga-PSMA PET because of rising 
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levels of PSA after RP were enrolled in this retrospective study. 
Persistent disease or any other treatment prior, concomitant or 
after RP, were exclusion criteria. The variables investigated were: 
ISUP score, dichotomized as ISUP≥4 or <4; pT stage, as pT≥3a or 
pT<3a; PSA at time of scan, divided in: PSA≤0.5, between 0.5-1 and 
≥1 ng/ml; presence of positive surgical margins and lymph nodal 
involvement at histopathological analysis. Variables were compared 
between groups (PET positive vs negative) using Chi-squared 
or Fisher test. Univariate and multivariate logistic regression was 
performed to assess factors predicting 68Ga-PSMA PET findings. 
P<0.05 was considered significant. Relevant features in multivariate 
analysis were used as input of a random forest classifier validated 
with 5-folds cross-validation to predict 68Ga-PSMA PET positivity. Its 
performance, measured with AUC and accuracy, was compared to 
that of EAU guidelines. Results: 68Ga-PSMA PET was positive in 39/80 
patients (mean PSA=0.91, range=0.13-4.66), and negative in 41/80 
(mean PSA=0.55, range=0.01-5.22). Five patients with PSA<0.2 
presented pathological findings at PET, all of them had pT≥3a. ISUP 
score, pT stage and PSA were significantly different between groups 
(X2 p=0.037, 0.023 for ISUP and pT stage; and Fisher p=0.0048 for 
PSA). In univariate logistic regression, the same variables were 
significantly associated with an increased risk of positive 68Ga-
PSMA PET. However, the higher risk of positive 68Ga-PSMA PET 
was confirmed only for patients with pT≥3a and PSA≥0.5 ng/ml 
in the multivariate analysis (OR=3.69 and 3.17, p=0.016 and 0.005; 
respectively). The accuracy of EAU guidelines for the prediction of 
68Ga-PSMA PET positivity (0.54, AUC=0.55) was outperformed by 
a random forest classifier (accuracy=0.65, AUC=0.72). Conclusion: 
International guidelines should account for the heterogeneity 
of patients presenting recurrent PCa after radical prostatectomy. 
Furthermore, this study represents a proof of principle that machine 
learning may help to identify those patients that would benefit the 
most from 68Ga-PSMA PET in this setting. 

OP-897
PSMA PET/CT Patterns of Recurrence After Mono-
Brachytherapy in Men with Low and Intermediate Prostate 
Cancer and Subsequent Management
G. Loos1,2, J. P. Buteau1, J. Oh3, K. Koo1, S. Van Dyk1, N. 
Lawrentschuk1, D. G. Murphy1, M. S. Hofman1, S. Williams1, S. 
Chander1;  
1Peter MacCallum Cancer Centre, Melbourne, AUSTRALIA, 
2Centre Jean Perrin, Clermont-Ferrand, FRANCE, 3BC 
Cancer Agency, Vancouver, BC, CANADA.

Aim/Introduction: Brachytherapy as monotherapy is a 
recommended treatment option for men with low to intermediate 
risk prostate cancer, achieving biochemical progression-free 
survival rates >95% at 5 years. Local recurrence is difficult to identify 
due to sensitivity of conventional imaging and post-brachytherapy 
artefacts. Biochemical recurrence in this setting is often considered 
as systemic recurrence, treated with androgen-deprivation 
therapy (ADT) as primary salvage therapy. This study investigated 
PSMA PET/CT for recurrence after brachytherapy (low-dose rate 
(LDR) or high-dose rate (HDR)) monotherapy in men with low or 
intermediate prostate cancer, as well as subsequent management 
when recurrence occurred only within the prostate. Materials 
and Methods: We performed a retrospective single-centre (Peter 
MacCallum Cancer Centre) analysis for patients who were treated 
with brachytherapy monotherapy for prostate cancer from May 
2002 to May 2021. We identified men who underwent [68Ga]Ga-

PSMA-11 or [18F]DCFPyL PET/CT (PSMA PET/CT) for biochemical 
recurrence. We report the findings on PSMA PET/CT, quantitative 
parameters, as well as the subsequent management of the patients. 
Results: Forty patients were identified as having PSMA PET/CT (26 
LDR and 14 HDR) to investigate a rising PSA at a median (IQR) of 
7 years (3.0-10.8) after initial therapy. Median (IQR) PSA at time of 
PSMA PET/CT was 6.6 ng/mL (3.9 - 15.5). On PSMA PET/CT, 20/40 
(50%) men had prostate-only recurrence, 5/40 (12.5%) had nodal 
recurrence, 2/40 (5%) had bone-only metastases, 10/40 (25%) had 
multiple sites of recurrence and 3/40 (7.5%) had no visible sites of 
recurrence. Of the 20 patients with prostate-only recurrence, 8/20 
(40%) had recurrence in a high-dose radiation zone, such as within 
the brachytherapy seeds, versus 7/20 (35%) in an under-covered 
zone, such as seminal vesicles or prostate base. On PSMA PET/
CT, recurrence within the prostate had median (IQR) SUVmax 10.4 
(5.1-15.7) and volume 2.9 mL (2.0-11.2). Subsequent management 
of these patients with local recurrence included surveillance 
followed by ADT (9/20, 45%), salvage SBRT (3/20, 15%), salvage 
brachytherapy (2/20, 10%), salvage radical prostatectomy (1/20, 
5%) and not treated/lost to follow-up (5/20, 25%). For those with 
surveillance followed by ADT, the mean time before introduction 
of ADT was 4.1 years (range 1 to 8 years). Conclusion: In the setting 
of biochemical recurrence following mono-brachytherapy, PSMA 
PET/CT effectively identified local recurrence occurring within the 
prostate, including within high-dose radiation zones. It may be safe 
to delay introduction of ADT, though more research is required. 

OP-898
Can we predict skeletal lesion on bone scans based on 
quantitative PSMA PET/CT features?
R. Laudicella1,2,3, M. Bauckneht4,5, A. Maurer2, J. Heimer6, A. G. 
Gennari2, T. Di Raimondo4, G. Paone7, M. Cuzzocrea7, M. Messerli2, 
D. Eberli8, I. A. Burger1,2;  
1Department of Nuclear Medicine, Cantonal Hospital Baden, 
Baden, SWITZERLAND, 2Department of Nuclear Medicine, 
University Hospital Zurich, University of Zurich, Zurich, 
SWITZERLAND, 3Nuclear Medicine Unit, Department of Biomedical 
and Dental Sciences and Morpho-Functional Imaging, 
University of Messina, Messina, ITALY, 4Nuclear Medicine, IRCCS 
Ospedale Policlinico San Martino, Genova, ITALY, 5Department 
of Health Sciences (DISSAL), University of Genova, Genova, ITALY, 
6Department of Mathematics, Seminar for Statistics, ETH Zurich, 
Zurich, SWITZERLAND, 7Clinic for Nuclear Medicine and Molecular 
Imaging, Imaging Institute of Southern Switzerland, Ente 
Ospedaliero Cantonale, Bellinzona, SWITZERLAND, 8Department 
of Urology, University Hospital of Zürich, Zurich, SWITZERLAND.

Aim/Introduction: The increasing use of Prostate-Specific 
Membrane Antigen (PSMA) PET/CT for restaging prostate cancer 
(PCa) with rising PSA after therapy leads to patients’ shift from a 
non-metastatic situation based on conventional imaging (CI) to a 
metastatic situation. Since established therapeutic pathways have 
been designed according to CI, it is unclear how this should be 
translated to patients restaged with PSMA PET/CT. Therefore, we 
need methods to increase the comparability between different 
imaging methods. This study aimed to investigate whether PSMA 
PET/CT- and patient-related features could predict the presence of 
lesions on a bone scan (BS). Materials and Methods: In 4 different 
centers, all PCa patients with a BS and a PSMA PET/CT within 6 
months without change in therapy or significant disease progression 
in between were retrospectively selected. On PSMA PET/CT, up to 
10 non-confluent bone metastases that could be allocated to a 
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precise anatomical region (i.e., proximal humerus) were selected, 
collecting the following features: SUVmax, SUVmean, PSMAtotal, 
PSMAvolume (cm3), density (HU), maximum diameter (cm) on CT 
and PET, cortical erosion. Patient-related variables (i.e., age, PSA and 
time between both scans) were also considered. BS were read by 
two nuclear medicine physicians, who decided whether a bone 
metastasis was visible given only the region the lesion was found in 
PSMA PET/CT. A consensus readout was performed for discordant 
findings, and interreader agreement was tested with Kappa. A 
mixed-effects logistic regression with a stepwise variable selection 
was fit for the assessment of variable importance. For predictive 
performance, a random forest was fit on all available predictors, 
and its accuracy was assessed by 10-fold cross-validation. Results: 
43 patients were identified with 222 bone lesions on PSMA PET/
CT. 129 (58.1%) lesions were declared visible on BS, and the 
interreader agreement was substantial (k=0.653). In univariate 
analysis, all PET/CT parameters were significantly associated with 
the visibility of lesions on BS (p<0.001). The mixed-effects logistic 
regression (mR2=0.38, cR2=0.54) revealed that the variables SUVmax 
and maximum diameter on CT were the most relevant predictors. 
The random forest reached an accuracy of 77.5% in 10-fold cross-
validation. Conclusion: These preliminary results indicate that there 
might be a way to predict BS results based on PSMA PET/CT scans. 
This could improve the comparability between both examinations 
and support decisions for therapy selection in the future. The 
currently achieved accuracy is insufficient for reliable predictions, 
but it may be improved upon larger cohorts or recording further 
radiomics features. 

OP-899
Diagnostic Value of 99mTc-I&S PSMA SPECT/CT for the 
Restaging of Prostate Cancer
I. Farkas, G. Sipka, A. Bakos, Z. Mikó, T. Czékus, S. Urbán, L. Pávics, 
Z. Besenyi;  
University of Szeged, Szeged, HUNGARY.

Aim/Introduction: A large number of studies have proved that 
PSMA-PET/CT provides excellent accuracy in primary staging and 
restaging of prostate cancer. Less data exists with PSMA SPECT/
CT investigations. The aim of this study was to evaluate the 
performance of 99mTc-PSMA-SPECT scans in biochemical recurrence 
and restaging of prostate cancer. Materials and Methods: We 
retrospectively analyzed PSMA-SPECT/CT scans of 72 male patients 
with prostate cancer. All of them were examined with biochemical 
recurrence or progression of the stable disease. Whole body SPECT/
CT imaging was carried out 6 hours after the iv. administration of 
669.89±97 MBq 99mTc-PSMA-I&S. Images were evaluated visually and 
semi-quantitatively. Results: Patient-based sensitivity, specificity, 
positive predictive value, negative predictive value and accuracy 
for detecting local recurrence were 67%, 100%, 100%, 86%, and 
89%, and for detecting metastases were 91%, 94%, 98%, 79%, and 
92% respectively. The overall detection rate was 71% (51/72). The 
detection rate at PSA levels of 1 ng/mL or less was 37% (average 
PSA level of 0,44 ng/ml), and at 1 < PSA <5 ng/mL was 74% (average 
PSA level of 2,8 ng/ml). Detection rate was 80% in patients with PSA 
levels > 5ng/mL. Semi-quantitative analysis of 17 PSMA positive 
local recurrences shows higher radiopharmaceutical uptake than 
liver tissue in 10 cases (59%). At least one extraprostatic lesion was 
found in 40 (56%) patients. A total of 81/111 (73%) lesions had 
higher activity than liver. Conclusion: 99mTc-PSMA-I&S-SPECT/CT 
can be easily integrated into the routine diagnostic practice, and it 

provides usable data in restaging of prostate cancer. Although PSMA 
I&S was originally developed for radioguided surgery purposes, it 
was found to be a suitable radiotracer for prostate cancer imaging, 
as 5-6 hours post injection scans shows high contrast and proper 
image quality. This technique can be utilized in nuclear medicine 
departments where PET/CT or PSMA-PET tracers are not available. 

OP-900
Diagnostic accuracy and therapeutic impact of [18F]
DCFPyL (PSMA) PET/CT in biochemical recurrence of 
prostate cancer
J. Fernández Fernández, E. Triviño Ibáñez, T. Rudolphi Solero, D. 
Rivas Navas, A. Rodríguez Fernández;  
Virgen de las Nieves University Hospital, Granada, SPAIN.

Aim/Introduction: The objective of the study was to evaluate the 
diagnostic accuracy and therapeutic impact of [18F]-DCFPyL PET/
CT in biochemical recurrence (BCR) of prostate cancer (PC) treated 
with curative intent. Materials and Methods: Observational and 
prospective study, which included patients with PC treated with 
radical intention and BCR criteria, who underwent an [18F]-DCFPyL 
PET/CT study between October 2020 and December 2021. The 
images were analyzed visually and semiquantitatively. The results of 
the PET/CT study were categorized as positive and negative, using 
pathology, other imaging tests and/or clinical follow-up as the gold 
standard. We analyzed the impact of the results on the therapeutic 
approach and on the reclassification of risk and tumor volume, 
according to the LATITUDE and CHAARTED criteria. Results: 50 
patients (mean age: 63.02 ± 5.89 years). They presented a positive 
[18F]-DCFPyL PET/CT study in 42/50 patients (detection rate [DR] 
of 84%). Of these, 26% presented recurrence in the prostatic 
fossa, 30% pelvic lymph node involvement, 8% retroperitoneal 
lymph node involvement, and 20% distant disease. The DR were 
73.7%, 86.7%, 87.5% and 100% at a PSA level of > 0.2 to <0.5, 0.5 
to < 1.0, 1.0 to < 1.5 and >1.5 ng/mL, respectively. Sensitivity and 
specificity were 0.95 (95%CI 0.89-1.02) and 0.80 (95%CI 0.45-1.15), 
respectively, PPV 0.98 (95%CI 0.93-1.02), NPV 0.67 (95%CI 0.29-1.04), 
and precision 95% (95%CI 0.82-0.99), with an overall AUC of 0.929 
(95%CI 0.738-1.00, p=0.001). The result of the [18F]-DCFPyL PET/CT 
study modified the therapeutic deccision in 36/48 patients (72.0%) 
and reclassified 3/50 patients (6%) as high risk and high volume. 
Conclusion: [18F]-DCFPyL PET/CT offers high accuracy detecting 
the disease in biochemical recurrence in prostate cancer, even with 
very low PSA levels, being useful for correct risk classification and 
therapeutic decision-making. 
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OP-901
A multicentre clinical trial evaluating the safety and 
performance of a drop-in gamma probe for sentinel lymph 
node dissection in prostate cancer
C. Solà Marquès1, J. Abascal Junquera1, J. Walz2, W. Everaerts3, K. 
Goffins3, M. Grootendorst4, F. Oldfield4, A. Mestre Fusco5, S. Vidal-
Sicart1, L. Fumado1;  
1Hospital Del Mar, Barcelona, SPAIN, 2Institut Paoli-
Calmettes Cancer Centre, Marseille, FRANCE, 3University 
Hospitals Leuven and KU Leuven, Leuven, BELGIUM, 
4Lightpoint Medical Ltd, Chesham, UNITED KINGDOM, 
5Hospital University Dr Josep Trueta, Girona, SPAIN.

Aim/Introduction: Drop-in gamma probes (DIGPs) have been 
developed to address the limitations of conventional rigid 
laparoscopic gamma probes (RLGPs) used for minimally invasive 
sentinel lymph node dissection (SLND) [1]. Our DIGP fits through a 
standard 12 mm laparoscopic port, has two grip sites for multi-angle 
orientation using standard tissue graspers and needle holders, and 
the output of the Control Unit can be integrated in the surgical 
view of a (robot-assisted) laparoscopic system (e.g. da Vinci TilePro). 
Here we present the final results from a prospective multicentre 
clinical trial that evaluated the performance and safety of the 
DIGP for SLND in prostate cancer. Materials and Methods: After 
ethics approval was obtained, patient recruitment commenced 
at three European sites (ClinicalTrials.gov: NCT04632251). A 
combined intratumoral and intraprostatic injection of 240 MBq 
99mTc-nanocolloid was administered using ultrasound guidance. 
Planar lymphoscintigraphy and/or SPECT/CT scans were acquired 
30-minutes and 2-hours post-injection. Using either a standard 
laparoscopic or robot-assisted approach, radical prostatectomy, 
SLND and extended pelvic lymph node dissection (ePLND) were 
performed the morning of the next day including in vivo and ex 
vivo SLN measurements with the DIGP probe. In one site a RLGP 
was used in addition for comparison. All specimens underwent 
post-operative histopathology. Results: A total of 34 patients were 
included (6 familiarisation; 28 main study). The patient-level SLN 
detection rate of pre-operative imaging, of the DIGP and of the 
RLGP was 96.4% (27/28), 100% (28/28) and 100% (9/9), respectively. 
Pre-operative imaging identified a total of 89 SLNs (median 3 SLNs 
per patient, range 1 - 7) and the DIGP identified 85 SLNs (median 3 
SLNs per patient, range 1 - 6) (p = 0.52). 12/85 SLNs were located 
outside of the ePLND template. Two of the SLNs identified by 
DIGP could not be detected with the RLGP due to the inability to 
precisely position the RLGP in these anatomically restricted areas. 
SLND correctly identified 6 of the 10 lymph node positive patients. 
No device-related adverse events occurred. Conclusion: This 
study demonstrates that the DIGP enables safe and successful SLN 
detection in a minimally invasive setting. The design and small form 
factor of the DIGP provides improved manoeuvrability and SLN 
identification compared to the RLGP. The false negative patients 

highlight the need for tumour-targeted detection of lymph node 
metastases, and studies evaluating the DIGP in combination with 
99mTc-PSMA are underway. References: Valdés Olmos et al. Clinical 
Nuclear Medicine. 2020.

OP-902
Effectiveness of sentinel-node biopsy in detecting nodal 
metastatic involvement in non-small cell lung carcinoma: 
a prospective study
C. Pini1, F. Fiz2, E. Bottoni3, U. Cariboni3, V. Giudici1, M. Rodari3, A. 
Chiti1, L. Antunovic3;  
1Humanitas University, Pieve Emanuele, ITALY, 2E.O. 
Ospedali Galliera, Genoa, ITALY, 3IRCCS Humanitas 
Research Hospital, Rozzano, ITALY.

Aim/Introduction: Localized non-small cell lung cancer (NSCLC) 
can be treated with curative intent through surgical excision. 
Intraoperative identification of nodal disease can be challenging, 
leading to incomplete excisions with a higher rate of relapse. The 
intraoperative identification of tumor-draining lymph nodes (SLN) 
via radiopharmaceuticals has been used in several tumor types 
successfully, most commonly in breast cancer and melanoma. 
In this study, we tested the effectiveness of the SLN approach in 
the nodal disease identification in NSCLC. Materials and Methods: 
Selected patients referring to IRCCS Humanitas Research Hospital 
for surgery in NSCLC were prospectively recruited between 
May 2021 and April 2022. During surgery, immediately after the 
identification of the tumor site, a peri-tumoral injection of 99mTc-
nanocolloids (Nanotop) was performed. Starting from 10 minutes 
after the injection, the surgical removal of the primary tumor and 
the locoregional lymph nodes was performed according to best 
clinical practice. All the excised lymph nodes were examined with 
a gamma probe ex vivo and considered as SLN if they showed any 
activity; the remaining ones were considered non-SLN. Thereafter, 
the surgical field was scanned with the gamma probe, and any 
further radioactive lymph node was removed; these were labelled 
as “extra” SLN (eSLN). All non-SLN, SLN and eSLN were sent to 
histology and the presence or absence of metastases was recorded. 
Results: Forty patients were enrolled. During surgery, a total of 231 
lymph-nodal stations were dissected: 139 SLN, 22 eSLN, 70 non-
SLN. A total of 34 nodal metastases were identified in 27 patients. 
All but two nodal localizations (32/34, 94%) were located within 
SLNs. No metastases were found in eSLNs. There was no significant 
correlation between count intensity and presence of metastases 
within SLNs. Conclusion: The SLN technique is easy to perform and 
safe, showing high sensitivity for intraoperative nodal metastases 
identification: this information could be used to implement radio-
guided surgical protocols in NSCLC. The extra sentinel lymph nodes 
removed after the standard excision procedures do not seem to 
bear relevance in a more precise definition of metastatic spread in 
early-stage NSCLC; however, a higher number of cases is needed to 
confirm these preliminary data.
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OP-903
Sentinel lymph node detection in thyroid carcinoma using 
68Ga-tilmanocept PET/CT: a proof of concept study
L. H. de Vries, L. Lodewijk, F. F. T. Ververs, A. J. Poot, I. H. M. Borel 
Rinkes, M. R. Vriens, B. de Keizer;  
University Medical Center Utrecht, Utrecht, NETHERLANDS.

Aim/Introduction: The sentinel lymph node (SLN) procedure in 
thyroid cancer could help select patients for less or more extensive 
treatment depending on their nodal status. This is particularly true 
for clinically negative cases of differentiated thyroid carcinoma 
(DTC) where a positive SLN would significantly alter (post)surgical 
management. In medullary thyroid cancer (MTC) a positive SLN 
in the lateral compartment could select patients for an additional 
lateral neck dissection, possibly leading to curation. In patients 
with thyroid carcinoma, SLNB is not routinely performed because 
detecting SLNs in thyroid carcinoma is challenging as Tc-99m-
based peritumourally injected radiotracer produces a large hotspot 
on imaging, potentially hiding nearby SLNs. This is reduced by 68Ga-
tilmanocept, a new tracer for SLN imaging, which can be imaged 
with higher resolution PET-CT. In this proof of concept study the 
potential of 68Ga-tilmanocept PET/CT for SLN imaging and biopsy 
was investigated. Materials and Methods: Both 68Ga-tilmanocept 
and ICG-99mTc-nanocolloid were injected in or around proven 
primary thyroid cancer (Bethesda 6) using ultrasound guidance. 
Fifteen and 60 minutes after injection a PET/CT of the neck was 
performed. The next day, SLNB was performed using the imaging 
results, skin marking, fluorescence camera and γ-probe for detection 
of ICG-99mTc-nanocolloid. Localization and number of detected/
resected SLNs, pathology result, optimal scan protocol and surgeon 
experience were examined. Results: Five DTC and 3 MTC patients, 
of which 5 had no preoperatively proven metastases, underwent 
68Ga-tilmanocept PET/CT and SLNB. On average, 3.0 (range 1-4) and 
2.8 (range 1-5) SLNs were detected using 68Ga-tilmanocept PET/CT 
and resected, respectively. Eight SLNs were depicted in the central 
and 16 in the lateral neck compartment. SLNB detected (micro)
metastases in all patients. Fifteen of 22 pathologically assessed SLNs 
were positive, 5 negative, one contained fat without lymph node 
tissue and one was a parathyroid which was erroneously taken for 
a SLN. Twelve of 17 corresponding levels contained metastases, of 
which 2 corresponded to a negative SLN. No additional SLNs were 
detected on PET/CT 60 minutes after injection. Intraoperatively, the 
γ-probe was most helpful in identifying SLNs. Conclusion: 68Ga-
tilmanocept PET/CT is feasible and able to depict SLNs in all thyroid 
cancer patients included in this study. Using co-administered 
ICG-99mTc-nanocolloid the SLN were successfully detected 
intraoperatively and surgically removed. SLNs were mostly located 
in the lateral neck compartment. Although 5 of 8 patients had no 
preoperatively proven metastases, lymph node (micro)metastases 
were found in all patients. 

OP-904
Performance evaluation of the FIS-00 high-definition 
fluorescence camera prototype during 599 hybrid sentinel 
node procedures
T. Buckle1, D. D. D. Rietbergen1, S. Vidal-Sicart2, A. Perissinotti2, B. 
Karakullukcu3, M. Klop3, O. Brouwer3, F. W. B. van Leeuwen1;  
1LUMC, Leiden, NETHERLANDS, 2Hospital Clinic Barcelona, 
Barcelona, SPAIN, 3Netherlands cancer Insitute- Antoni van 
Leeuwenhoek Hospital, Amsterdam, NETHERLANDS.

Aim/Introduction: Hybrid image-guided surgery concepts using 
combined radio- and fluorescence guidance are applied more 
and more in the clinical. Herein evolution in optimization of 
intraoperative fluorescence imaging is trailing the clinically widely 
applied radioguidance methodologies using e.g., a portable 
gamma probe and/or camera. One of the challenges encountered 
during fluorescence imaging in open surgery are the limiting 
effects of ambient lighting. This multicenter study aimed to 
evaluate the use of a handheld fluorescence camera prototype in 
open surgery sentinel node (SN) procedures performed using the 
bimodal tracer ICG-99mTc-nanocolloid. Materials and Methods: 
Between Dec 2017 and Dec 2021, 599 patients (230 penile-, 
352 head-and-neck melanoma and oral cavity-, and 17 vulvar 
cancer) that underwent open SN biopsy guided by ICG-99mTc-
nanocolloid, performed by 16 different surgeons, were included. 
Preoperative SNs were identified based on lymphoscintigraphy 
and single-photon emission computed tomography combined 
with computed tomography (SPECT/CT). Intraoperatively, SNs 
were detected via gamma tracing/portable gamma camera and 
FIS-00 fluorescence imaging. In questionnaires, the guidance 
modalities used, handling of the fluorescence camera and ease of 
SN detection were scored by the participating surgeons. Outcome 
(follow up 15-65 months) was based on complications, overall and 
LN recurrence free survival, and false negative rates (FNR). Results: 
97-100 % of preoperatively defined SNs were surgically identified 
using combined radio- and fluorescence guidance. Addition of 
the FIS-00 into the surgical workflow was seemingly effortless, 
providing a high level of manoeuvrability, high image resolution 
and good sensitivity under ambient light conditions. In 89% of 
cases, fluorescence complemented radioguidance by confirming 
accurate SN localisation, particularly in complex drainage areas/
anatomy (head-and-neck), when located within fatty issue (vulva) 
or when low radioactivity was detected (all indications). 63% of 
surgeons stated fluorescence guidance improved discrimination 
between SN and non-SN nodes residing in close proximity/cluster. 
The importance thereof was underlined by findings in penile cancer 
patients that showed a decrease in overall complication rate (Grade 
>1) from 33.3% to 12% with a decrease in number of excised nodes 
(5 to 1 node). Compared to historic radioguidance only cohorts, 
hybrid guidance reduced the complication rate in head-and-neck 
cancer patients from 8.1 to 3.1% (p=0.003) and decreased the FNR 
from 14.3 to 11.1% (p = 0.02). Conclusion: The FIS-00 fluorescence 
camera enabled in vivo SN identification under ambient light 
conditions in a variety of SN biopsy indications. Combined radio- 
and fluorescence guidance was shown to improve intraoperative 
SN detection and positively affect outcome.

OP-905
Evaluation of a drop-in gamma probe during sentinel 
lymph node dissection in gynaecological malignancies 
- comparing use with ridged and steerable laparoscopic 
instruments
S. Vidal-Sicart1, B. Diaz-Feijoo2, A. Glickman2, M. Rius2, N. 
Carreras2, M. Marina2, A. Perissinotti1, N. Sánchez-Izquierdo1, P. 
Paredes1, A. Torné2, M. van Oosterom3, F. van Leeuwen3;  
1Nuclear Medicine Dpt. Hospital Clínic Barcelona, Barcelona, 
SPAIN, 2Gynaecology Dpt. Hospital Clinic Barcelona, Barcelona, 
SPAIN, 3Interventional molecular imaging laboratory. Leiden 
University Medical Centre., Leiden, NETHERLANDS.
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Aim/Introduction: Sentinel lymph node biopsy (SLNB) is 
increasingly being applied during minimally invasive surgery. 
Unfortunately, the minimal freedom of movement of laparoscopic 
gamma probes and the fact that the assistant often has to position 
the probe limits these SLNB applications. Tethered drop-in gamma 
probes have been developed to reconnect radioguidance with 
minimally invasive surgery. Drop-in probes can be passed through 
a 12mm trocar, can be handled by the surgeon using with standard 
tissue graspers and holders, and can provide a high level of 
manoeuvrability in abdominal cavity. Previous studies described 
use of the drop-in technology during robot-assisted surgery 
in prostate cancer patients. In SLNB scheduled patienst with 
gynecological malignancies we now present the first comparative 
implementation of the drop-in probe using ridged laparoscopic 
vs. steerable laparoscopic or robotic instruments Materials and 
Methods: Ten patients (6 with low-risk endometrial cancer and 4 
with stage Ib1 cervical cancer) received a dose ranging of 111 MBq 
of an hybrid-radiotracer (ICG-[99mTc]Tc-nanocolloid) in 2 ml volume 
that were injected in cervix area. Planar lymphoscintigraphy and 
SPECT/CT scans were acquired 30-minutes and 2-hours post-
injection. Surgery with: 1)Traditional laparoscopic instruments (40%), 
2) Steerable laparoscopic intruments (20%) or 3) Robot-assisted 
laparoscopic instruments (40%) was performed the morning of 
the next day and included in vivo and ex vivo SLN measurements 
with the drop-in probe. The ridged laparoscopic probe was used by 
nuclear medicine staff and the drop-in probe by the gynaecologist 
(without the knowledge of previous lymphatic mapping nor the 
previous scan performed by nuclear medicine physicians). Results: 
Preoperative imaging showed lymphatic drainage in 9/10 patients 
(90%). During surgery 29 SLNs were retrieved (mean 2,9; range 
1-5). The drop-in probe detected all 29 SLNs and the laparoscopic 
probe only 27 (both cases in a robotic approach) due to the 
restricted freedom of motion. Compared to the ridged laparoscopic 
instruments the steerable instruments provided the drop-in probe 
with an improved liberty of movement. That said probe use with 
the steerable instruments required more training. Pathological 
analysis showed 3 SLN (in two patients with endometrial cancer) 
with micrometastasis or isolated tumoral cells. Conclusion: During 
minimally invasive gynaecological SLNB procedures use of the 
drop-in probe helped enhance intraoperative SLN detection. 
The design of the drop-in probe permits higher manoeuvrability 
compared to a traditional laparoscopic gamma probe, a feature that 
is further enhanced when using steerable instruments 

OP-906
Initial experience in the technique of targeted axillary 
dissection (TAD) in patients with breast cancer and 
positive axilla, treated with neoadjuvant chemotherapy. 
Three-year experience.
P. Zaragoza Ballester1, D. Vega Pérez1, S. Angiolillo Grau1, S. Ruiz 
Solís1, S. Aragón Sánchez2, E. Ciruelos Gil3, L. López Marín2, M. Marín 
Ferrer1, Á. Galiana Morón1, P. Sarandeses Fernández1, V. Godigna 
Guilloteau1, A. Gómez Grande1, A. Saviatto Nardi1, E. Martínez 
Alvero1, S. Pérez Quirós1, M. Tabuenca Mateo1;  
1Nuclear Medicine Department, Hospital Universitario 12 
De Octubre, Madrid, SPAIN, 2Gynecology and Obstetrics 
Department, Hospital Universitario 12 De Octubre, 
Madrid, SPAIN, 3Medical Oncology Department, Hospital 
Universitario 12 De Octubre, Madrid, SPAIN.

Aim/Introduction: To evaluate our initial experience with the TAD 
procedure in patients with early N1-2 breast cancer undergoing 
neoadjuvant treatment. Materials and Methods: Prospective study 
(November 2018 February 2022) of 62 patients, mean age 53.35 
years (range 33-81 years) with T1-T4N1-2 breast cancer. Histological 
types: infiltrating ductal (60/62) and infiltrating lobular (2/62). Grade 
G2-3. Molecular subtypes: 5 luminal A, 21 luminal B, 14 luminal B 
Her2+, 4 Her2+, 16 triple negative and 2 multifocal with mixed 
subtypes.Positive node marking by magnetic seeds (36/62), 34 
pre-neoadjuvant and 2 post-neoadjuvant; and I125 seeds (26/62) 
post-neoadjuvant (node marked: GM), all of them echo-guided by 
radiological coil. The sentinel node technique (BSGC) began the 
day before surgery, with subdermal and periareolar injection of 4 
aliquots of 0.1 mL with 1 mCi of 99Tc-nanocolloid. Subsequently, two 
anterior planar images were taken with or without a plumbed device 
over the injection sites, a lateral image, as well as a thoracic SPECT/
CT to localize the sentinel node (SN) and the GM. Intraoperatively, 
methylene blue was injected using the same procedure, after which 
the localization and extraction of the GM and possible GCs (with 
99m-Tc and/or methylene blue) was performed. At the beginning 
of the implementation of the technique, 31 lymphadenectomies 
were performed on a scheduled basis and after validation of the 
technique, only in cases with positive GC/GM. Results: 2 patients 
were excluded from the study due to axillary progression. All 
seeds were recovered.In the validation group (n=31), a radiotracer 
drainage rate of 96.67% (n=30) was obtained, GC did not match 
GM in 22.58% (n=7). GC-GM false negatives (FN): 6.45% (n=2). Mean 
of 4.16 GC per intervention and 14.74 per lymphadenectomy. In 
the procedure group (n=29), the drainage rate was 89.65% (n=26), 
not matching the GM in 24.13% (n=7). Mean of 3.03 GCS per 
intervention. A total of 43 lymphadenectomies were performed 
(validation group, no drainage and positive GM/GC). FN in GC: 9.3% 
(n=4). FN in GC-GM: 4.65% (n=2). Fifty percent (n=2) of the cases 
without drainage had positive lymphadenectomies. Conclusion: 
Targeted axillary dissection in our center shows an FN rate similar to 
those reported in the literature, which allows correct axillary staging. 
In the case of our sample, fewer anatomopathologic differences 
are observed between GC and GM, possibly due to the use of dual 
tracer and the high mean number of GC obtained per intervention. 

OP-907
What is the best tracer for sentinel node detection in early-
stage epithelial ovarian cancer?
P. Paredes Barranco, A. Fritsch Medina, N. Agustí, B. Díaz-Feijoo, 
F. Campos, J. Cases, J. Ribera, I. Romero, A. Glickman, A. Torné, N. 
Sánchez-Izquierdo, M. Santos Virosta, S. Vidal-Sicart;  
Hospital Clínic, Barcelona, SPAIN.

Aim/Introduction: Systematic pelvic and para-aortic 
lymphadenectomy is part of surgical staging in epithelial ovarian 
cancer (EOC) in early stages. Detection of the sentinel lymph node 
(SLN) with different tracers has been evaluated, without consensus. 
The main objective is to compare the detection rate of SLNs with 
two different tracers: indocyanine green (ICG) and [99mTc]Tc-albumin 
nanocolloid in early-stage EOC. Materials and Methods: Patients 
with an adnexal mass suspicious of malignancy (34) or due to 
restaging surgeries (8) from the MELISA clinical trial (NCT05184140) 
were included. Between 1-2 mCi of [99mTc]Tc-albumin nanocolloid 
was injected intraoperatively with a volume of 0.4 ml. The dose 
was distributed in two injection sites: at the insertion of the utero-
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ovarian and infundibulum-pelvic ligaments, and the mass was sent 
to intraoperative histological assessment. In 22 patients, EOC was 
diagnosed. Therefore, 0.3-1 ml of ICG (2.5 mg/ml) were injected 
into the previously sectioned ligaments. SLNs were detected by a 
gamma probe and a portable gamma camera for the radiotracer, 
and by near-infrared optical device for ICG. In cases diagnosed with 
malignancy, bilateral para-aortic and pelvic lymphadenectomy were 
subsequently performed. Results: The median age of the women 
with EOC was 57 years (p25-75 53-66). The overall detection rate for 
both tracers was 95% (21/22). The detection rate for each single tracer 
was 73% for ICG, 82% for radiotracer, and 55% showing both signals. 
Para-aortic drainage was observed in 91% of cases (68% with ICG 
and 77% with radiotracer), pelvic drainage in 59% (32% with ICG 
and 45% with radiotracer), and in both territories in 55% (27% 
with ICG and 41% with radiotracer). Lymph node involvement 
was diagnosed in 4/21 (19%) patients with a total of 10 positive 
SLNs: 6 with isolated tumoral cells (1 pelvic, 5 para-aortic), 1 
with micrometastasis (pelvic) and 3 with macrometastasis (1 
pelvic, 2 para-aortic). No positive lymph nodes were found in 
lymphadenectomy in patients with negative SLNs, with a false 
negative rate of 0%. Conclusion: The detection rate of both tracers 
is similar, but the combination of tracers allows a higher detection 
rate. The false negative rate of 0% supports the reliability of the use 
of the sentinel node detection procedure, but a larger number of 
patients is still needed to corroborate it.

OP-908
Preliminary results of the application of sentinel lymph 
node biopsy (SLNB) in endometrial cancer
S. Asadurova, S. Fuertes, D. Villasboas, I. Navales, A. Cardozo, 
S. Cabrera, S. Menéndez, R. Bellviure, F. Velazquez, J. Echeverri, S. 
Aguadé;  
University Hospital Vall d’Hebron, Barcelona, SPAIN.

Aim/Introduction: To assess whether the Sentinel Lymph Node 
Biopsy (SLNB) in patients with early-stage endometrial cancer is 
a reliable technique for correct lymph node staging. Validation of 
the technique. Materials and Methods: This retrospective study 
included 75 patients with endometrial cancer with a mean age 
of 66.5 years plusminus 11.08 [35-84] who were treated between 
March 2020 and April 2022. The dual tracer SLNB detection 
technique was performed on all patients: on the day before surgery, 
4mCi/2ml of 99mTc-nanocolloid was injected into the cervix 
(superficial and deep at 3 and 9 o’clock), with acquisition of static 
images and SPECT/CT 2-3 hours post-injection, and intrasurgical 
injection of indocyanine green (ICG). 60% of the patients underwent 
robotic surgery, 39% laparoscopic surgery and one patient - an 
open laparotomy. In 42.6%, in addition to the SLNB, a bilateral or 
unilateral lymphadenectomy (pelvic or pelvic-para-aortic) was 
performed, in 5.3% a bilateral sampling and in 4% - unilateral 
sampling. Results: In 85% of the patients, the lymphoscintigraphy 
showed the presence of lymphatic drainage. Of the remaining 15% 
(11/75) in which drainage was not observed, in 4/11 the sentinel 
lymph node was detected by gamma probe during surgery. When 
the preoperative lymphoscintigraphic image was positive, in 19% 
of the patients (12/64) the sentinel lymph node was not detected 
by gamma probe, in 7/12 of them it was detected by fluorescence 
(ICG), but in 3/7 of them, it turned out to be adipose tissue without 
the presence of any lymph nodes (empty pocket). All patients with 
a negative SLNB who underwent a lymphadenectomy or sampling, 
the latter confirmed the negative result, so there were no false 
negative results and the sensitivity of the technique was 100%. In 
4% (3/75) of the patients, a positive SLNB led to upstaging to IIIC1 

due to pelvic lymph node involvement. Isolated tumor cells were 
detected by OSNA in 2.7% (2/75) so a bilateral lymphadenectomy 
was performed, which resulted negative, confirming stage II/
IIIA. The detection rate for the dual tracer technique was 90,67%. 
Conclusion: SLNB in   endometrial cancer is a reliable technique 
for correct lymph node staging, with a very good pathological 
correlation with the lymphadenectomy. 

OP-909
Sentinel node mapping in conjunctival and eyelid 
malignancies: a pilot study
G. Pisano1, R. Giancipoli2, T. Scotognella2, M. Sammarco3, G. 
Barbera4, T. Musarra5, D. Di Giuda1,2, L. Zagaria2;  
1Section of Nuclear Medicine, University Department of 
Radiological Sciences and Haematology, Università Cattolica del 
Sacro Cuore, Rome, ITALY, 2Nuclear Medicine Unit, Fondazione 
Policlinico Universitario A. Gemelli IRCCS, Rome, ITALY, 3Department 
of Ophtalmology, Fondazione Policlinico Universitario A. Gemelli 
IRCCS, Rome, ITALY, 4Maxillofacial Surgery Unit, Fondazione 
Policlinico Universitario A. Gemelli IRCCS, Rome, ITALY, 5Head 
and neck, lung and endocrine pathology unit, Fondazione 
Policlinico Universitario A. Gemelli IRCCS, Rome, ITALY.

Aim/Introduction: Although rare, tumours of the ocular adnexa 
(eyelids and conjunctiva) typically metastasise through the 
lymphatic system. The aim of this pilot study was to evaluate the 
feasibility of the sentinel node biopsy (SNB) in patients with ocular 
adnexa tumours. Materials and Methods: Between November 2020 
and February 2022, eight patients (three females and five males, 
mean age: 69 years) affected by ocular adnexa tumours without 
clinically suspicious head and neck lymph nodes (cN0) underwent 
preoperative sentinel node (SN) mapping. The procedure was 
carried out the same day or the day before SNB. Following local 
anaesthetic administration, two to three injections of 99mTc-
nanocolloid were performed intradermally for eyelid malignancies 
or subconjunctivally in case of conjunctival tumours (injected 
activity: 30-150 MBq). Dynamic images in the lateral projection, as 
well as static images in the anteroposterior and lateral projections, 
were obtained immediately after injections. The overlying skin area 
of the SNs was then detected and marked with a 99mTc-point source. 
Subsequently, single-photon emission computed tomography 
with integrated low-dose CT (SPECT/CT) scans were carried out 
for the precise anatomical localization of SNs. A gamma probe 
was used during the surgical procedure to identify the SNs to be 
removed for the histopathological analysis. Results: The patient 
sample consisted of four subjects diagnosed with melanoma, 
two with porocarcinoma and two with sebaceous carcinoma. The 
tumour site was the conjunctiva in five cases and the eyelid in 
three cases (one inferior and two superior eyelids, respectively). The 
preoperative detection rate was 100% per patient. Both planar and 
SPECT/CT images showed 16 SNs (range: 1-3), localized mainly in 
the ipsilateral pre-auricular (11 SNs) and posterior mandibular angle 
regions (4 SNs), less frequently the IIb level (1 SN). The intraoperative 
detection rate was 100% per patient. Twenty-one SNs were excised 
(range: 1-4). No intra-procedural or peri-procedural complications 
occurred. A transient mandibular nerve weakness was observed 
in a single patient who underwent the removal of a pre-parotid 
lymph node. Seven out of eight patients (87.5%) had negative 
histopathological results. In a single case of conjunctival melanoma, 
isolated tumour cells were detected within one of the excised SNs. 
Conclusion: These preliminary results suggest that preoperative SN 
mapping followed by SNB may be a safe and feasible procedure, 
potentially useful in the clinical management of eyelid and 
conjunctiva malignancies. 
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EPS-001
Lung Perfusion SPECT/CT in Suspected Chronic 
Thromboembolic Pulmonary Hypertension: Impact on 
Classification of Pulmonary Hypertension and Therapeutic 
Decision
N. Alvarez Mena, F. Sebastián Palacid, M. García Aragón, B. Pérez 
López, C. Gamazo Laherrán, M. Alonso Rodríguez, M. González 
Soto, A. Sainz Esteban, R. Ruano Pérez;  
Hospital Clínico Universitario de Valladolid, Valladolid, SPAIN.

Aim/Introduction: Chronic thromboembolic pulmonary 
hypertension (CTEPH) is a difficult entity to diagnose due to its 
association with other etiologies causing pulmonary hypertension 
(PHT), mainly cardiological disease. Our aim is to analyse the value 
of pulmonary perfusion SPECT/CT in the presence of suspected 
CTEPH and to evaluate its impact on the diagnosis and subsequent 
therapeutic approach. Materials and Methods: Retrospective 
series of 108 patients with suspected CTEPH who were performed 
a lung perfusion SPECT/CT in the presence of perfusion defects on 
planar images between March 2020-April 2022. Variables such as 
age, sex, scintigraphic result, other radiological findings, correlation 
with catheterisation and CT angiography, type of PHT (according 
to Dana Point Consensus Classification of Pulmonary Hypertension, 
California 2008) and therapy of choice after scintigraphy were 
analysed. Results: Mean age: 69 ± 12 years (25-90). 54% women. In 55 
patients(51%) CTEPH was ruled out by SPECT/CT(-), although other 
radiological findings were observed (13% chronic parenchymal 
pathology/post-COVID-19 infection, 7% cardiomegaly, 5% pleural 
effusion, 4% infiltrates consistent with COVID-19 infection,2% 
pulmonary nodule suspicious of malignancy). 6 of the 18 patients 
with catheterisation(33%) had a pulmonary capillary pressure(PCP) 
suspicious for CTEPH(≤15mmHg), which was ruled out after 
negative scintigraphy. In the 53(49%) confirmed CTEPH by SPECT/
CT(+), 28 with other radiological findings(36% chronic pulmonary 
pathology/post-COVID-19,11% pulmonary nodule suspicious of 
malignancy,11% infiltrates consistent with COVID-19 infection). 10 
of 15 patients(67%) with CT angiography(-). 55% of the patients 
with catheterisation(11/20) presented with a PCP not suspicious of 
CTEPH(≥15mmHg), and were finally diagnosed with CTEPH after 
positive SPECT. In patients without CTEPH after SPECT(-), PHT was 
classified into the following types:37 with PHT type-II/left heart 
disease(6 candidates for valve replacement),9 type-III/pulmonary 
disease and/or hypoxaemia, 5 mixed type-II+III, 2 type-I (1 portal 
hypertension in cirrhotic patient and 1 scleroderma), 2 type-V (1 
obstruction of tumour origin and 1 chronic renal failure). Of the 
patients who were confirmed to have CTEPH, 19(36%) had purely 
embolic PHT(type-IV), with 5 being candidates for endacterectomy/

angioplasty, and the remaining 34(64%) had mixed PHT(24 type-
II+IV, 5 type-III+IV, 5 type-II+III+IV), with 35% being candidates for 
surgery. Conclusion: Lung perfusion SPECT/CT imaging is a very 
useful test for the classification of pulmonary hypertension leading 
to better therapeutic management of these patients. The greatest 
efficiency is seen with a negative result as the embolic origin is 
excluded with excellent reliability, thus avoiding more aggressive 
and/or difficult-to-manage therapies. In addition, low-dose CT 
provides additional information of great clinical relevance. 

EPS-002
Reproducibility of semi-automated hepatic perfusion 
measurements using 15O-water PET
M. Lubberink, P. Runesson, E. Lindström, S. Roslin, J. Vessby, G. 
Antoni, F. Rorsman;  
Uppsala University, Uppsala, SWEDEN.

Aim/Introduction: Hepatic perfusion and the ratio of arterial to 
portal vein perfusion may be associated with disease severity and 
useful for pre-operative evaluation of patients with liver disease. 
Automated measurement and parametric imaging of hepatic 
perfusion with 15O-water would allow for routine clinical use of PET 
for the assessment of hepatic perfusion. Hence, the aim of this work 
was to assess reproducibility of hepatic perfusion measurements with 
15O-water PET in patients with liver fibrosis. Materials and Methods: 
Nine patients with chronic liver disease underwent repeated 
15O-water PET scans on a Discovery MI PET/CT scanner. After a low-
dose CT for attenuation correction, a 6 min list mode scan was started 
simultaneously with controlled bolus injection of 400 MBq 15O-water. 
The arterial input function was estimated automatically using 
cluster analysis in aQuant software. A total liver volume of interest 
was defined automatically using cluster analysis and divided into 9 
segments according to the Couinaud classification. Hepatic perfusion 
was calculated using a dual-input single tissue compartment model 
with portal vein input function modelled as a delayed and dispersed 
arterial input function1,2. Parametric hepatic perfusion images were 
calculated using a basis function implementation of this model. 
Reproducibility and repeatability of total hepatic perfusion, portal 
perfusion, portal perfusion fraction and water partition coefficient 
were calculated as the mean absolute relative test-retest difference 
and 1.96 times the standard deviation of test-retest differences, 
respectively. Results: Total hepatic perfusion values ranged from 0.22 
to 1.82 ml/cm3/min. Mean portal perfusion fraction and partition 
coefficient were 83% and 0.89 ml/cm3, respectively. Reproducibility 
and absolute and relative repeatability were 22%, 0.12 ml/cm3/min 
and 31% for total hepatic perfusion; 26%, 0.16 ml/cm3/min and 38% 
for portal perfusion; and 17%, 7 ml/cm3 and 19% for water partition 
coefficient, respectively. Reproducibility was of the same order at 
the segmental level. Mean values in parametric images agreed well 
with corresponding segmental-based values. Conclusion: Total and 
regional hepatic perfusion can be estimated semi-automatically with 
a reproducibility similar to other clinically used (semi-)quantitative 
PET methods. References: 1. Ziegler et al, Eur J Nucl Med 1996 2. 
Slimani et al, Journal of Hepatology 2008

EPS-003
Lymphoscintigraphy of lower limbs: A mapping technique 
for surgery needing lymph node transfer in DIEP 
reconstruction after breast cancer
E. Isenborghs, J. Prior, P. di Summa, N. Schaefer, M. Nicod-Lalonde, 
N. Testart;  
CHUV, Lausanne, SWITZERLAND.
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Aim/Introduction: A growing number of surgeons associate 
vascularized lymphnode transfer (VLNT) to the standard DIEP 
(Deep Inferior Epigastric Perforator Flap) autologous breast 
reconstruction procedure by adding lower abdominal nodes in the 
flap design after mastectomy. The potential risk of this technique 
resides in potentially creating secondary lymph edema of the lower 
extremity. Lymphoscintigraphy has been adopted as the primary 
imaging modality in the detection of spare lymphnodes. Iatrogenic 
secondary lymphedema of lower limbs after harvest of such nodes 
is a rare but potentially devastating consequence. This study aims at 
determining the best pre-operative and intra-operative lymphnode 
mapping in order to recognize non-limb draining nodes to be used. 
Materials and Methods: This is a retrospective study of a cohort 
of five patients at a single institution undergoing vascularized 
lymphnode transfer associated to breast reconstruction (Lympho-
DIEP) using a reverse lymphatic mapping technique with “triple 
tracking” (LS, PB dye, ICG). Lymphoscintigraphy (LS): the day before 
the surgery, a lymphoscintigraphy of the lower extremities was 
realized with 0.2 ml of filtered technetium sulfur colloid (40 MBq/0.2 
ml) injections in the first webspace of both feet. The gamma 
probe was used throughout harvest to avoid sentinel or accessory 
lymphnodes draining the lower extremity. Lymphatic vessels were 
traced to the lymph nodes draining the lower abdomen. The 
sentinel lymphnode draining the lower extremity was marked on 
the skin. Golden triangle: the anatomical landmark located lateral 
to the superficial epigastric vein and medially to the superficial 
circumflex pedicle. Patent blue dye(PB) (1%) was infiltrated in this 
zone during the operation. Indocyanine green (IGC) 0.2 ml was 
injected intradermally in four locations along a line approximately 5 
cm above and parallel to the inguinal ligament. A SPY device using 
near infrared fluorescence was then used to visualize the lower 
abdominal lymphatic vessels and their collecting lymphnodes 
targeted for harvest. Results: In our limited series, there were 
no observed cases of donor-site lymphedema to date (median 
follow-up 29 months, range 2-34 months). The above mentioned 
metabolic and chemical mapping were used by the surgeon to 
navigate the anatomical landmarks during harvest. Conclusion: To 
avoid a lymphedema as a complication of a DIEP surgery with lymph 
node transfer, a lymphoscintigraphy combined with a marking of 
the lower limb lymphnodes represents a decisive step in quality 
and security of preoperative planning. This can be complemented 
intraoperatively by two reliable chemical dyes techniques and 
anatomical detection to help the surgeon. 

EPS-004
Impact of COVID infection on brain metabolism: the 
revealing role of 18F-FDG PET/CT
C. Ferrari, T. Masi, A. G. Nappi, V. Lavelli, P. Mammucci, R. Ruta, A. R. 
Pisani, G. Rubini;  
Section of Nuclear Medicine, Interdisciplinary Department 
of Medicine, University Aldo Moro, Bari, ITALY.

Aim/Introduction: In SARS-CoV2 outbreak scenario, many 
considerations about possible long-term effects of this infection can 
be made. Early evidences reported in literature about the relation 
between long-COVID disease and brain involvement in patients with 
persistent neurological symptoms, found brain hypometabolism 
on 18F-FDG PET/CT. Our study aims to evaluate the impact of SARS-
CoV2 infection on brain metabolism in a long-term setting, also in 
asymptomatic patients. Materials and Methods: Brain PET scans 

of 48 patients with documented previous SARS-CoV2 infection 
(COVID-group), performed from January to December 2021, 
were analysed and compared with brain PET scans of 48 patients, 
controlled for age and sex, who didn’t experience the infection 
(control-group) using a quantitative software-aided approach. 
Patients with documented brain metastases or neurodegenerative 
diseases were excluded. No patient had neurological symptoms at 
the time of PET. CortexID Suite software (GE Healthcare) was applied 
for a segmentation analysis reporting Z score (ZS) values for each 
brain area in both groups. Basing on hypometabolism severity, the 
sample was divided as follows: normal (≥-1 ZS), mild (between -1 
and -2 ZS), severe (≤-2 ZS). For COVID-group, time intercurred from 
infection to PET was recorded. Differences between ZS per areas 
between the two groups were evaluated using Mann-Withney-U 
test. Considering hypometabolism severity, Chi-Square test was 
applied to evaluate differences between groups. Finally, Pearson’s 
test was used to correlate COVID-group ZS and time intercurred 
from infection. Results: Mean age of patients was 63.2 and 63.6 
years old in the COVID- and control-group respectively. In both 
groups, 22/48 were male. In COVID-group 27/48 patients have had 
symptoms (cough, fever, dyspnoea) during SARS-CoV2 infection. The 
majority of brain areas showed a statistically significant difference in 
ZS values between groups. According to hypometabolism severity, 
left pre-frontal medial (p=0.032), right sensory-motor (p=0.014), 
right inferior parietal (p=0.001) and right lateral temporal (p=0.002) 
areas showed a statistically significant difference between COVID- 
and control-group with a prevalence in COVID-group of mild and 
severe brain hypometabolism. Lower ZS values were observed in 
patients with a longer time intercurred from infection to PET/CT 
scan. Conclusion: Our preliminary results confirm the impact of 
SARS-CoV2 infection on brain metabolism, consisting mostly in a 
mild hypometabolism. The presence of this metabolic pattern in 
patients without neurological symptoms suggests a devious action 
of the infection. Further studies, also using serial PET, are necessary 
to explore whether these metabolic alterations are transient or 
predictive of a future clinical manifestation. 

EPS-005
Assessment of neuroinflammation using [18F]DPA714 PET 
in post-COVID-19 patients with and without persisting 
complaints
D. Visser1, S. S. V. Golla1, S. C. J. Verfaillie2, E. M. Coomans1, R. M. 
Rikken1, E. M. van de Giessen1, S. Boesveldt3, D. M. A. Kamalski4, 
M. E. den Hollander1, A. Verveen2, M. Yaqub1, F. Barkhof1,5, L. A. 
Schwarte6, D. W. Koch2, R. C. Schuit1, A. D. Windhorst1, R. Boellaard1, 
M. van Vugt7, H. Knoop2, B. N. M. van Berckel1, N. Tolboom8;  
1Department of Radiology & Nuclear Medicine, Amsterdam 
Neuroscience, Vrije Universiteit Amsterdam, Amsterdam 
UMC, Amsterdam, NETHERLANDS, 2Department of Medical 
Psychology, University of Amsterdam, Amsterdam UMC, 
Amsterdam, NETHERLANDS, 3Division of Human Nutrition & 
Health, Wageningen University, Wageningen, NETHERLANDS, 
4Department of ENT, University Medical Centre Utrecht, 
Utrecht, NETHERLANDS, 5Institute of Neurology and Healthcare 
Engineering, University College London, London, UNITED 
KINGDOM, 6Department of Anaesthesiology, Amsterdam 
Neuroscience, Vrije Universiteit Amsterdam, Amsterdam UMC, 
Amsterdam, NETHERLANDS, 7Department of Internal Medicine, 
University of Amsterdam, Amsterdam UMC, Amsterdam, 
NETHERLANDS, 8Department of Radiology & Nuclear Medicine, 
University Medical Centre Utrecht, Utrecht, NETHERLANDS.
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Aim/Introduction: A substantial amount of post-COVID-19 
patients suffer from debilitating fatigue and cognitive impairment 
persisting months after infection, referred to as ‘long COVID’. The 
pathophysiology of long COVID is unknown, but post-mortem 
studies have demonstrated that after acute SARS-CoV-2 infection 
profound neuro-inflammation may be present. However, to date no 
clear in-vivo evidence for this is available in patients who survived 
COVID-19. The aim of this study was to quantify neuro-inflammation 
in-vivo with [18F]DPA-714 positron emission tomography (PET) in 
post COVID patients with and without long term complaints. [18F]
DPA-714 binds with high affinity to translocator protein (TSPO) that 
is brought to expression on, among others, activated microglia, 
enabling visualization of neuro inflammation in-vivo. Materials and 
Methods: We will include patients with and without persisting post-
infectious fatigue, cognitive complaints and smell loss or distortions 
and will relate it to cognitive, psychiatric and post infectious fatigue 
symptoms. We will assess in-vivo peripheral and neuro-inflammation 
with a 90 minutes [18F]DPA-714 PET scan, alternately capturing brain 
(dynamic 60 minutes) and body (30 minutes; pelvic to head) with 
both continuous on-line and manual arterial blood sampling for 
full quantification. The 30-minutes body scan will be performed to 
examine whole-body inflammation (secondary parameter). Brain 
MRI will be performed for functional and anatomical information. 
Additionally, neuropsychological assessment and questionnaires 
will be performed. So far, we included five patients with long COVID 
with persisting post-infectious fatigue and cognitive complaints, 
who all got infected in 2020. Two patients were female and patients 
were on average 59 ± 5 years of age. Indeed, this is an ongoing 
study and more data (>20 patients) will become available in the 
near future. Results: We will report on the first results of this cross-
sectional observational case-control study in which we quantify 
peripheral and neuro-inflammation with fully quantitative [18F]
DPA-714 PET scans in post-COVID-19 patients. Preliminary results 
indicate profound neuro-inflammation in these first patients with 
long COVID. Conclusion: Preliminary results of this study indicate 
that patients with long COVID have profound neuro-inflammation. 
Results of this study may provide important insight into the 
underlying pathophysiology of long COVID symptoms and may 
potentially provide opportunities for future (treatment-directed) 
studies. 

EPS-006
Increased cerebral blood flow and neuroinflammation 
post COVID-19
M. Jonasson1,2, K. Hedman2, A. Tolf1,2, E. Kumlien1,2, G. Antoni1,2, M. 
Hultström1,2, R. Frithiof1,2, J. Burman1,2, M. Lubberink1,2, M. Lipcsey1,2;  
1Uppsala University Hospital, Uppsala, SWEDEN, 
2Uppsala University, Uppsala, SWEDEN.

Aim/Introduction: Persisting cerebral symptoms such as fatigue 
and cognitive dysfunction after Sars-CoV-2 infection are typical 
for post COVID-19. Positron emission tomography (PET) can 
contribute to the understanding of post COVID-19 related brain 
disorders. The aim of this study was to investigate cerebral blood 
flow (CBF) and neuroinflammation with PET in post COVID-19 
patients. Materials and Methods: Data from eight healthy controls 
(HC) and four subjects with post COVID-19 symptoms were 
included. At the time of the PET investigation, three subjects had 
remaining post COVID-19 symptoms, of which one had severe 
headache. All subjects underwent a 6 min dynamic 15O-water PET 

scan to measure CBF and a 60 min dynamic 11CPK11195 PET scan 
to measure neuroinflammation. In addition, all subjects received 
a T1weighted MRI that was co-registered to the PET images. 
Parametric images, showing 15O-water CBF and 11CPK11195 binding 
potential (BPND) at the voxel level, were calculated. Mean total 
grey matter CBF and BPND values were calculated for all subjects. 
The co-registered MRI images were normalized to MNI standard 
space using statistical parametric mapping (SPM12) and the 
transformation matrices were applied to the respective parametric 
images. A voxel-wise z-test was performed in SPM12 to compare 
each 15Owater CBF and 11CPK11195 BPND image from the post 
COVID-19 patients to the HC CBF and BPND images, respectively. 
A statistical threshold of p<0.05 was applied. Results: Two of the 
subjects with remaining post COVID-19 symptoms demonstrated 
a significantly increased CBF in the whole brain compared to the 
HC. Total grey matter CBF values were 1.27 and 1.41 mL/cm3/min 
in these two subjects, compared to a mean ± SD of 0.65 ± 0.19 mL/
cm3/min in the HC group. The subject with persisting headache also 
showed large clusters of significant increased 11C-PK11195 BPND in 
the meninges. Mean total grey matter 11CPK11195 BPND values in 
post COVID-19 subjects were within the range of values in the HC 
group. The other two subjects did not show increased CBF and no 
significant increase of 11C-PK11195 BPND. Conclusion: Neurological 
symptoms from post COVID-19 may be due to increased CBF and 
inflammation. However, further investigations are needed with 
larger study cohort to better understand the relation between post 
COVID-19 symptoms and neurological dysfunctions investigated 
with PET. 

EPS-007
Effect of Donepezil on cerebral metabolism with 18F-FDG 
PET: Pharmacog study
L. Guillon1,2, N. Khadidja2, M. Beaurain1,2, P. Peran2, P. Payoux1,2;  
1Nuclear Medicine Department CHU Toulouse, Toulouse, 
FRANCE, 2ToNIC: ToNIC, Toulouse NeuroImaging Center, 
Université de Toulouse, Inserm, UPS, Toulouse, FRANCE.

Aim/Introduction: Donepezil is an acetylcholinesterase inhibitor 
used in Alzheimer’s disease. The effects of this drug on healthy 
brains have been poorly investigated. Pharmacog study with 
fMRI has shown that donepezil treatment for 15 days may result 
in the reorganization of resting-state networks (Peran et al., 
Psychopharmacology 2021). This study aimed to assess the effect 
of Donepezil on the brain metabolism and cognition in heathy 
subjects, using 18F-FDG PET. Materials and Methods: Twenty-nine 
right-handed (mean age: 23.4, sd=2.6), healthy young adult males 
were included from 3 centers. Each participant received at random 
donepezil dose (5 mg/day, 15 days) at the first session and a placebo 
at the second session or the reverse (wash-out period, one month). 
18F-FDG PET acquisitions were performed at the end of each 15-
day session. A neuropsychological assessment was performed, 
using the computer-based Cambridge Neuropsychological 
Test Automated Battery (CANTAB). We used SPM12 to realign, 
normalize and smooth the images. We compared donepezil to 
placebo scans (Paired t-test analysis, p<0.005, extent threshold: 
k>10, FWE not corrected). Results: No statistical difference was 
found for the neuropsychological evaluation. The SPM map 
revealed an hypermetabolism induced by Donepezil in several 
clusters in bilateral parietal and frontal cortical regions. No relative 
hypometabolism was found. Conclusion: Despite the absence of 
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modification in the neuropsychological tests, group analysis showed 
an hypermetabolism in bilateral cortical parietal and frontal regions 
induced by Donepezil in healthy brains. However, the group effect 
could be reduced by a heterogeneity in the individual response. 
For this study, we will continue the investigations with an individual 
analysis subject by subject; moreover, we will further investigate 
the effect of Donepezil in Alzheimer subjects. References: Péran P, 
Salabert AS, Dondaine T, Leclerc X, Gros-Dagnac H, Ranjeva JP, et 
al. Functional connectivity and cognitive changes after donepezil 
treatment in healthy participants. Psychopharmacology (Berl). nov 
2021;238(11):307182. 

EPS-008
Illuminating the nature of work-related stress and the 
underlying functions of cognitive performance and mood 
regulation in the human brain by nuclear medicine
S. Madsen1,2,3, T. Andersen4, S. Hvidsten2, P. Fisher5, J. Pihl-
Thingvad6,1, O. Gerke2,1, P. Videbech3;  
1Department of Clinical Research, University of Southern 
Denmark, Odense, DENMARK, 2Department of Nuclear Medicine, 
Odense University Hospital, Odense, DENMARK, 3Center for 
Neuropsychiatric Depression (CNDR), Mental health center 
Glostrup, Copenhagen, DENMARK, 4Department of Clinical 
Physiology, Nuclear Medicine and PET, University Hospital 
Rigshospitalet, Copenhagen, DENMARK, 5Neurobiology Research 
Unit, Copenhagen University Hospital Rigshospitalet, Copenhagen, 
DENMARK, 6Department of Occupational and Environmental 
Medicine, Odense University Hospital, Odense, DENMARK.

Aim/Introduction: To investigate the neurobiology of stress 
with static and functional PET/MR. Work-related stress is a major 
health burden in most modern societies, where high cognitive 
performance and emotional engagement are often expected. 
When an individual is exposed to occupational stress, these 
functions are, though, also those noticeable affected and in decline. 
The study hypothesis is that it is possible to detect changes in the 
brain’s dopamine-based mesocorticolimbic projections in patients 
diagnosed with work-related stress. The changes will manifest in 
altered glucose metabolism in relation to neural activity and altered 
dopamine radiotracer binding potential. Materials and Methods: 
Participants: 20 Healthy controls (HC) and 20 stress patients referred 
from a Clinic of Occupational Health. All participants were screened 
for occupational stressors and an adapted version of the WHO 
Schedules for Clinical Assessment in Neuropsychiatry interview 
were conducted. Brain imaging scans were acquired on a GE 
Signa PET/MR scanner and comprised: - Static FDG scans, bolus 
injection, included 15 min baseline PET acquisition after a 60 min 
uptake period. - Functional dynamic Raclopride scans 90 min, bolus 
followed by constant infusion injection, baseline and activation 
began resp after 40 min at time of equilibrium and 60 min.- 
Functional dynamic FDG scans, double bolus injection, first injection 
at beginning of the baseline phase second injection beginning 
at activation paradigm 20 min after. The activation paradigm is a 
PET adapted version of the psychological Stroop test. Structural 
MR and fMRi-Stroop accompanied the functional PET scans as 
two of several MR acquisitions. Results: Stress patients reported, 
on average, a statistical significant difference of their present 
state in the SCAN interview on a number of somatic and higher 
order functions related to physiological, emotional and executive 
symptoms compared to healthy controls. No significant differences 
in FDG uptake between groups were detected in the static baseline 

scans based on a voxel-wise whole brain analysis. Functional 
dynamic Raclopride and FDG scans are ongoing and presently 
being acquired. Data collection will be complete in august 2022 
and the findings implemented in the final presentation at EANM22. 
Conclusion: Work-related stress does not cause an alteration in 
the brain activation measurable by a baseline static FDG scan. This 
supports the need for dynamic functional scans, developed with 
the purpose of studying the brain executing functions, in this case 
primarily related to cognitive performance and mood regulation 
originating from the mesocorticolimbic dopamine projections in 
the brain.

EPS-009
Vectorial analysis of dual-tracer PET imaging in Parkinson’s 
disease: a pixel-by-pixel-based approach
A. Avendaño-Estrada, M. Ávila-Rodríguez;  
UNAM, Mexico City, MEXICO.

Aim/Introduction: Parkinson’s disease (PD) is still a diagnosis 
challenge due to its likenesses with other motor pathologies. Positron 
emission tomography (PET) is helpful to improve the diagnosis, 
allowing a noninvasive evaluation of the dopaminergic pathway 
integrity using pre- and post-synaptic radiopharmaceuticals. The 
use of two radioligands in the same patient is valuable to obtain 
an early and differential diagnosis; nevertheless, when available, 
the data obtained with two radioligands is commonly analyzed 
independently. This research aimed to define, as a proof-of-concept, 
a new metric for the quantitative analysis of dual-tracer PET data, by 
using a vector-norm based approach at the pixel level. Materials 
and Methods: In this retrospective study, PET images of four PD 
patients and two healthy controls (HC) that underwent dual-tracer 
PET-imaging were analyzed. Images were acquired with [11C]DTBZ 
and [11C]Raclopride (RAC), a pre- and a post-synaptic radioligand, 
respectively. PD patients underwent PET scans at baseline (BL) 
and 2-years after treatment (AT). After normalizing the images 
to an anatomical standard space, the uptake value of each pixel 
in the executive striatum was used to obtain striatal-to-occipital 
ratios (SOR) for [11C]DTBZ and striatal-to-cerebellar ratios (SCR) for 
[11C]RAC. Then Euclidian vector spaces in terms of ΔSOR (SORHC 
-SORPD or SORPD(BL) -SORPD(AT)) and ΔSCR (SCRHC-SCRPD 
or SCRPD(BL) -SCRPD(AT) were obtained for all the pixels, and a 
resultant vector was calculated as: Norm=(1/N)∑(ΔSOR2+ΔSCR2)1/2, 
with a corresponding angle Ø=atan(ΔSCR/ΔSOR). Results: Cartesian 
plots of SOR vs SCR showed a linear correlation for HC, while a 
complex correlation was obtained for PD patients, which seems to 
depend on the stage of the disease. The new proposed metric was 
obtained as a vector combining the semi-quantification of both 
radiopharmaceuticals, and the metric showed useful not only to 
quantify changes of PD patients before and after treatment, but also 
capable to evaluate PD and efficiently separate HC from PD patients 
(p<0.0001). Conclusion: Norm-based analysis of two radioligands 
evaluated at the pixel-by-pixel level provides useful information 
that could be useful to improve early and differential diagnosis, 
and assessment of PD before and after treatment. The patterns 
of the cartesian plots of SOR vs SCR seem to provide information 
not only on the stage of the disease but also differentiate PD from 
other movement disorders. Given the reduced number of subjects 
included in this study data is presented as a proof-of-concept and 
further evaluation must be performed to validate our findings. 
Research supported by the grant SECTEI/226/2021. 
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EPS-010
The trends and significance of SSTR PET/CT added to MRI 
in follow-up imaging of low-grade meningioma treated 
with fractionated proton therapy
M. Pelak1, C. Lütgendorf-Caucig1, B. Flechl1, P. Georg1, P. Fossati1, M. 
Stock1, T. Traub-Weidinger2, C. Marosi2, C. Haberler2, G. Zechmeister-
Machhart3, L. Hermsmeyer3, E. Hug1, A. Staudenherz3;  
1MedAustron Ion Therapy Center, Wiener Neustadt, AUSTRIA, 
2Medical University of Vienna, Vienna, AUSTRIA, 3Karl 
Landsteiner University of Health Sciences, St. Pölten, AUSTRIA.

Aim/Introduction: The common overexpression of somatostatin 
receptor (SSTR) has led to adoption of SSTR PET/CT for diagnosis 
and radiotherapy planning in meningioma, but data on SSTR 
expression evolution and significance during follow-up remains 
scarce. We investigated PET/CT quantifiers of SSTR tracers in WHO 
grade 1 meningioma following curative fractionated proton beam 
therapy (PBT) compared to standard response assessment with MRI. 
Materials and Methods: Twenty-two patients with a histological or 
unanimous clinical diagnosis of low-grade meningioma who were 
treated with fractionated PBT were included. Follow-up included 
clinical visits, MRI and [68Ga]Ga-DOTATOC PET/CT scans. Tumor 
response according to response assessment in neuro-oncology 
(RANO) criteria, MRI and PET volume (VMRI and VPET), maximum 
standardized uptake value (SUVmax) and heterogeneity (quantified 
as gray-level zone length matrix (GLZLM) - gray-level non-uniformity 
(GLNU) were evaluated. Results: Median follow-up was 35.3 months 
(range: 6.4 - 47.9). Nineteen patients (86.4%) showed decrease of 
SUVmax between baseline and first follow-up PET/CT (median: 
-24%, range: -53% to +89%; p = 0.0009). While in 8 of 18 patients 
SUVmax increased between first and second follow-up PET/CT, in 
81.8% of all cases the SUVmax in last follow-up was eventually lower 
than by baseline (p = 0.0043). Regarding VPET and GLZLM-GLNU, 
only non-significant trends were observed: 15 patients (68.2%, p = 
0.13) showed a decrease in VPET (median: -17.3%, range: -57.8% to 
+764%) and 13 out of 22 (59.1%, p = 0.52) tumors demonstrated 
increase of GLZLM-GLNU (median: +10.3%, range: -434.8% to 
+263.9%). According to RANO criteria, all patients remained stable. 
Median VMRI decreased by -9.3% (range 0-32.5%; p< 0.0001) 
between baseline and last follow-up. Conclusion: SSTR PET/CT 
showed a trend towards decrease of SUVmax following radiation, 
but MRI results better corresponded with the clinical outcome. 
Specifically, an increase in SUV max of PET/CT at second follow 
up after initial decline at first follow up did not indicate treatment 
failure as confirmed by stable, subsequent MRI’s. Volumetric and 
textural analysis of SSTR PET tracer distribution analysis did not 
reveal clinically meaningful patterns. Clinical relevance of PET/CT 
in meningioma follow-up might be demonstrated when higher 
tumor grades are included. 

EPS-011
99mTc-HMPAO Brain perfusion SPECT: An useful tool in 
presurgical and postsurgical evaluation of moyamoya 
disease
S. Menendez-Sanchez, R. Bellviure-Meiro, S. Asadurova, F. 
Velazquez, S. Aguadé, C. Lorenzo;  
Hospital Universitario Vall d’Hebron, Barcelona, SPAIN.

Aim/Introduction: Preoperative and postoperative evaluation 
of cerebral vascular reserve in patients diagnosed of moyamoya 
disease using 99mTc-HMPAO brain SPECT. Materials and Methods: 
41 patients diagnosed with moyamoya disease (via CT or MRI) were 

analyzed. 26 women with a mean age of 32.2 years ± 19.75 [3-
74]. All patients underwent two 99mTc-HMPAO SPECT presurgical 
studies: baseline and post-Acetazolamide injection (Adults: 1 gram/
kg and Children: 14mg/kg). The assessment of the studies was 
performed by two expert nuclear medicine physicians through 
qualitative scales. Those patients who presented a decrease in 
brain perfusion after the brain vascular reserve stimulation phase 
(Post-Acetazolamide injection) were considered positive. Patients 
who were considered positive underwent a revascularization by-
pass surgery. A follow up brain SPECT was performed 6-12 months 
after surgery and a late control 1.5 years later. Results: 17/41 
patients showed a decrease in the cerebral blood flow (CBF)after 
administration of acetazolamide (positive response) and 24/41 had 
a negative response, an increased in the CBF after the administration 
of the drug. Patients with a negative result underwent an annual 
brain SPECT control, observing that 4 of them had progressed 
to a positive response (16.6%). However, 20 patients remained 
negative in the successive annual controls. Surgical benefit was 
dismissed based on the functional tests results. 21/41 patients 
presented a positive 99mTc-HMPAO study and were considered for 
surgical treatment (vascular bypass). One patient refused surgery. 
Surgery was performed in 20 patients, all of them had CBF 
evaluation after surgical treatment. Two baseline and a post-
acetazolamide control 99mTc-HMPAO SPECT were performed: early 
post-surgical procedure (<1 year) and late post-surgical: ±2 years. 
Control study showed that in 18/20 (90%) patients who presented 
an early negative 99mTc-HMPAO SPECT, global increase of the CBF 
after the administration of acetazolamide was observed. Negative 
response to the acetazolamide test was maintained in the following 
annual controls. 2/20 patients showed a positive response in the 
early 99mTc-HMPAO SPECT study. 1 of them turned into a negative 
response in the late 99mTc-HMPAO control while the other one 
remained positive, so he required a new surgery. After the surgery, 
patient showed an early negative 99mTc-HMPAO SPECT study. 
Conclusion: Brain vascular reserve SPECT in moyamoya disease 
allow us to functionally guide better surgical results. 90% of our 
patients showed cerebral blood flow benefits in the first 99mTc-
HMPAO SPECT study after surgery and 100% in the late assessment 
study.

EPS-012
Longitudinal assessment of remyelination and 
demyelination in the brain and spinal cord in Multiple 
Sclerosis using [11C]MeDAS PET: A pilot study
C. Van Der Weijden1, J. F. Meilof1, A. van der Hoorn1, J. Zhu2, 
C. Wu2, Y. Wang2, A. T. M. Willemsen1, R. A. J. Dierckx1, A. A. 
Lammertsma1, E. F. J. de Vries1;  
1UMCG, Groningen, NETHERLANDS, 2Case Western Reserve 
University, Cleveland, OH, UNITED STATES OF AMERICA.

Aim/Introduction: Multiple sclerosis (MS) is a demyelinating 
neurodegenerative disease. An accurate imaging biomarker for 
myelin integrity could facilitate the development of new treatment 
strategies to stimulate remyelination in MS. Previous studies 
illustrated the potential of [11C]MeDAS PET to quantify differences 
in myelin density in white matter and across MS lesions. This study 
aims to evaluate the feasibility of monitoring de- and remyelination 
over time with [11C]MeDAS PET. Materials and Methods: Eight MS 
patients underwent dynamic brain [11C]MeDAS PET scanning with 
arterial blood sampling and a static spinal cord [11C]MeDAS PET 
scan. The PET procedure was repeated after a 1.4±0.5 year interval. 
MRI was performed for anatomical co-registration and lesion 
detection. Results: Whole brain grey matter and white matter tracer 
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uptake (Ki) were not significantly different between baseline and 
follow-up (grey matter: 0.052±0.014 vs. 0.047±0.011, p=0.400; white 
matter: 0.100±0.042 vs. 0.083±0.022, p=0.225). In contrast, an overall 
decrease in tracer uptake (Ki) was observed in MS lesions between 
baseline and follow-up (0.083±0.045 vs. 0.073±0.023, p<0.001), 
especially in demyelinated (0.085±0.046 vs. 0.072±0.023, p=0.005) 
and partially myelinated lesions (0.088±0.048 vs. 0.076±0.023, 
p=0.033). [11C]MeDAS uptake (SUV ratio) in the spinal cord remained 
stable over time, when normalized to tracer uptake in the blood 
pool of the aorta (C5-C7: 1.15±0.49 vs. 1.24±0.42; T1-T3: 0.80±0.32 
vs. 0.89±0.14, T4-T6: 0.77±0.29 vs. 0.79±0.17). Conclusion: Detection 
of a reduction in [11C]MeDAS uptake in cerebral MS lesions over 
time with PET appears feasible. As whole brain [11C]MeDAS uptake 
remains stable over time, the reduction in tracer uptake in cerebral 
lesions is indicative for ongoing demyelination. The findings in the 
spinal cord suggest that the SUV ratio is probably not sensitive for 
finding changes in [11C]MeDAS uptake in longitudinal studies. These 
preliminary findings warrant further evaluation of [11C]MeDAS PET 
as a tool for assessing de- and remyelination in MS patients. 

EPS-013
A Mesh-based Model of Brain Vasculature: Improved 
Internal Dosimetry to Brain Parenchyma for 
Radiopharmaceuticals
C. M. Correa Alfonso1, J. Withrow1, S. Domal1, L. McCullum2,3, C. 
Beekman2,3, C. Grassberger2,3, H. Paganetti2,3, W. E. Bolch1;  
1University of Florida, Gainesville, FL, UNITED STATES 
OF AMERICA, 2Harvard Medical School, Boston, MA, 
UNITED STATES OF AMERICA, 3Massachusetts General 
Hospital, Boston, MA, UNITED STATES OF AMERICA.

Aim/Introduction: To develop models of internal vasculature 
within the ICRP adult male and female brains (AMB and AFB) and 
demonstrate their application to improve internal dosimetry via 
explicitly differentiating the radiopharmaceutical decay-sites within 
the brain parenchyma (BP) from those within the brain blood (BB). 
Materials and Methods: Single mesh-surfaces of the AMB and AFB 
were partitioned into 13 vascular sub-regions using multiregion 
brain models based on segmented MRI-data of healthy adults. Main 
vessels entering the brain were manually constructed based on a 
3D anatomical-atlas of the head and neck. In each sub-region, an 
in-house vessel generation algorithm based on the Constrained 
Constructive Optimization method was executed and venous 
and arterial trees were constructed in mesh format. During the 
tree growing process, pressures, blood flows and vessel radii were 
continuously updated. Using Poly2TET software, tetrahedral dual-
region brain models were then created. PHITS Monte Carlo transport 
code was used to compute specific absorbed fractions (SAF) for 
monoenergetic electrons, photons and alpha particles assuming 
radionuclide decay-sites within two locations: (1) sites within 
explicitly modeled vasculature and (2) sites within the residual blood 
not modeled but homogenized with brain parenchymal tissue. A 
total of 22 radionuclides commonly used in radiopharmaceutical 
therapy and 10 radionuclides utilized in diagnostic imaging 
were used to compute S-values in the dual-region brain models. 
Comparisons with the S-values from the single-region brain 
model were made. Results: Brain vascular models of ~4000 non-
intersecting straight cylinders representing the arterial and venous 
circulations were created in the AMB and AFB independently. 
Morphometric analysis of the vasculature developed revealed 
similarities with other virtual brain vascular models. Although the 
presented models account for about 50% of the reference blood 

in the adult brain, approximations of S-values [S(BP←BB)] from the 
single-region brain model were on average 90% (AFB) and 65% 
(AMB) higher than the S-values obtained using the developed dual-
region brain model for alpha emitters. For beta and Auger electron 
emitters, S-values using the single-region brain model were 49% 
and 57% (AFB) and 37% and 42% (AMB) higher than those obtained 
using the dual-region brain models, respectively. Conclusion: 
Computational models of the brain vasculature were created and 
dual-region brain models were utilized to assess brain parenchymal 
dose by explicitly considering blood self-dose. Our results revealed 
that using dual-region brain models, important S-values reductions 
for alpha particles (all energies) and for electrons at energies below 
3 MeV were realized by explicitly accounting for blood self-dose. 

EPS-014
Predictive value of 18F-FDG PET/MR in the pathological 
prognosis of intermediate and high-risk neuroblastoma
J. Liang;  
Hangzhou Universal Medical Imaging 
Diagnostic Center, Hangzhou, CHINA.

Aim/Introduction: To improve substantially the prediction accuracy 
of histopathology subgroup through combined analysis of clinical 
and PET/MR imaging features, and accordingly build a decision tree 
to predict the histopathology pathological prognosis in intermediate 
and high-risk neuroblastoma(NB). Materials and Methods: The 
clinical data and PET/MR imaging data of 125 children patients with 
intermediate and high-risk NB confirmed from a medical center 
from April 2017 to January 2022 were analyzed retrospectively. The 
clinical characteristics and PET/MR imaging results of NB patients 
were collected, including age, lactate dehydrogenase (LDH), serum 
neuron enolase (NSE), SUVmax, metabolic tumor volume(MTV), 
total lesion glycolysis(TLG), apparent diffusion coefficient(ADC) 
value, results of bone marrow puncture and biopsy, MYCN gene, 
histopathology and pathological prognosis. Statistical analysis 
was performed by using SPSS 20.0. Univariate and multivariate 
Logistic regression analysis were conducted to select potentially 
useful characteristics for prediction. Based on the results of Logistic 
regression analysis, a classification tree was developed to predict 
histopathology subgroup. Results: To identify the characteristics 
related to histopathology, clinical characteristics and PET/MR 
imaging results were evaluated by univariate analysis.The results 
showed that unfavorable histopathology(UH) was more frequently 
associated with older age, higher serum NSE, LDH levels, TLG, 
and lower ADC value. The result of multivariate analysis showed 
that NSE(OR=29.0), TLG(OR=15.1), ADC(OR=30.2) were significant 
independent predictors of histopathology. The sensitivity of 
logistic regression model in predicting pathological prognosis was 
92.60%, the specificity was 81.01%, and the area under the receiver-
operating-characteristic (AUC) was 0.912. In order to visualize the 
important predictors found by logistic regression analysis, a decision 
tree for predicting pathological prognosis was established. The 
accuracy of the decision tree was 90%. Conclusion: The prognosis 
model combined with NSE level, TLG value and ADC value has high 
value in predicting the pathological prognosis of intermediate and 
high-risk NB patients. The decision tree established based on this 
result can be used to guide clinical practice and is expected to be 
applied to the pathological prognosis , the risk grouping and the 
formulation of treatment plan of NB patients. 
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EPS-015
Quantitative measurement of Paget’s disease activity on 
bone scintigraphy: association with analytical and clinical 
parameters and response to treatment
B. Pereira, F. Mendonça, M. Faria, J. Neves, A. Fernandes;  
Centro Hospitalar Universitário de São João, Porto, PORTUGAL.

Aim/Introduction: Paget’s disease is the second most common 
metabolic disease of the bone, which affects bone remodelling. 
It progresses slowly, affecting the hip bones, vertebrae, skull and 
femurs more frequently. The most common symptoms are bone 
pain and deformity. Bone scintigraphy with diphosphonates has a 
high sensitivity for the diagnosis and assisting treatment efficacy. 
We aim to investigate the relation between the quantitative 
assessment of uptake in the bone scan in the affected areas and 
the clinical symptoms, analytical parameters, and response to 
treatment. Materials and Methods: We performed a cross-sectional 
study, which included patients that underwent bone scintigraphy 
with diphosphonates in our Nuclear Medicine department from 
2010 to 2020, whose results were compatible with Paget’s disease. 
Planar anterior and posterior images were reprocessed to evaluate 
uptake within regions of interest that included Paget’s bone lesions. 
Clinical and analytical data were collected from the clinical records 
available. Statistical analyses were performed with SPSS Statistics 
26® software. Statistical significance was set at p≤0.05. Results: 82 
patients were selected (50% women), with mean age of 60.8 ± 12.8 
years old at diagnosis. 60.8% had polyostotic disease, and the most 
common sites of disease were the hip bones (57.7%), vertebrae 
(39.7%), sacrum (27.7%) and skull (24.4%). 35.7% of patients were 
diagnosed by imagiological incidental findings and 35.6% were 
not treated for the disease in our institution after diagnosis. Our 
study showed an association of higher values of total and average/
pixel uptake in pagetic bone with higher frequency of polyostotic 
disease (p=0.047 and p=0.008). We also found that higher average 
uptake/pixel was associated with more reports of bone pain 
(p=0.039) and with more elevated pre-treatment values of serum 
alkaline phosphatase (p=0.024) and total calcium (p=0.001). Higher 
maximal uptake in the skull was associated with higher frequency 
of hypoacusis (p=0.045). Finally, our study also showed that 
patients that had higher total and average/pixel uptakes in pagetic 
bone were associated with a sharper decrease of serum alkaline 
phosphatase after treatment (p=0.003 and p=0.040, respectively). 
Conclusion: Bone uptake quantification in bone scintigraphy in 
Paget’s disease is associated with patients’ symptoms and may 
help predict a good response to treatment. Bone scintigraphy may 
support the assisting physician into evaluating the right time to 
treat the patient based on the uptake. 

EPS-016
Assessment of Cancer Treatment- Induced Bone Loss in 
Breast Cancer Patients
M. Punda, T. Jukić, A. Fröbe;  
UHC Sestre Milosrdnice, Zagreb, CROATIA.

Aim/Introduction: Cancer treatment-induced bone loss, particularly 
with the use of aromatase inhibitors (AIs), represents the most 
common long-term adverse event in breast cancer (BC) patients. The 
international guidelines emphasize the importance of bone mineral 
density (BMD) assessment using dual-energy X-ray absorptiometry 
(DXA) in BC patients and recommend starting antiresorptive 
therapy with a cutoff of T-score < -2.0, instead of the common WHO 

T-score of <-2.5. We aimed to determine the prevalence of low BMD 
and adherence to bone-modifying therapy among BC patients. 
Materials and Methods: We retrospectively examined 128 
postmenopausal BC patients of stages I-III in our Osteoporosis Clinic. 
Patients were recruited from two tertiary Oncologic institutions in the 
period between 2013 and 2020. Postmenopausal women (n=109) 
without BC or bone therapy selected from the patients referred for 
DXA represented the control group. In both patients and controls, 
other causes of secondary osteoporosis were excluded. Spine (L1-
L4) and hip (total hip and femoral neck) BMD were assessed by DXA. 
Results: The patients were examined after 25.84 ±17.84 months 
(mean±SD) following BC diagnosis and after a mean of 20.78±17.84 
months of starting treatment with AIs. Before BMD measurement, 
72 (56.3%), 34 (26.6%) and 20 (15.6%) patients underwent 
chemotherapy, immunotherapy, and neoadjuvant chemotherapy, 
respectively. Vitamin D supplementation was used by 118 (92.2%) 
patients and 38 (29.8%) of them received bisphosphonates. Low 
BMD with a T-score < -2.0 at any of the measured sites was found 
in 95 (74.2%) patients vs. 74 (67.9%) controls (p=0.283). In both 
patients and controls, the lowest BMD was measured at L1-L4 
(-2.10±1.25 vs. -2.00±1.14), followed by femoral neck (-1.64±0.87vs. 
-1.66±0.76) and total hip (-0.94±0.88 vs. -0.95±0.93). Referred BC 
patients were younger (median age 63.0, IQR 54.8 - 70.0 years) than 
controls (median age 67.0, IQR 61.0-71.2 years) (p=0.002) and had 
a higher prevalence of smoking habits (24.2% vs. 8.1%, p=0.006). 
Conclusion: We found a low BMD expressed as a T-score of <-2.0 
among three-third of cancer-treated BC patients. The patients 
showed high adherence to vitamin D intake, however only a third 
of them were receiving antiresorptive therapy. We revealed that BC 
patients, especially smokers, experienced accelerated bone loss at a 
younger age than non-BC controls. The results of our study suggest 
that BMD assessment and antiresorptive therapy should be initiated 
soon after starting cancer treatment among BC patients, and before 
an advanced bone loss occurs. 

EPS-017
The added value of trabecular bone score to DXA for 
fracture prediction in liver transplant patients
J. Bastidas1, A. Cabrera2, A. Bronte2, J. J. Rosales2, C. Beorlegui1, 
V. Betech2, F. Minguez2, J. Escalada3, I. Herrero4, J. Arbizu2, M. 
Rodriguez-Fraile2;  
1Clínica Universidad de Navarra, Pamplona, SPAIN, 2Clínica 
Universidad de Navarra, Medicina Nuclear, Pamplona, SPAIN, 
3Clínica Universidad de Navarra, Endocrinología, Pamplona, SPAIN, 
4Clínica Universidad de Navarra. Hepatología, Pamplona, SPAIN.

Aim/Introduction: In the first year after a liver transplant (LT), 
24-65% of patients suffer bone fractures due to the presence of 
osteoporosis. It is assumed that the inability of bone densitometry 
(DXA) to assess the quality of trabecular bone (TB) is the reason why 
up to 50% of patients suffering from an osteoporotic fracture, have 
BMD values   above the limit defined for osteoporosis according 
to WHO criteria. The use of a specific software (TBS iNsight®) for 
the assessment of the TB quality through a score (TBS), could be 
of help in this regard. Aim: To determine whether the joint use of 
TBS and DXA allows a more accurate prediction of the probability 
of bone fracture in LT patients. To define those clinical/analytical 
related to an increase in the risk of bone fractures. Materials and 
Methods: LT patients studied between 01/2006-11/2019 with DXA 
within one year prior and after LT, with a minimum follow-up of 
6-months, were included. Lumbar TBS, lumbar and femoral BMD, 
DXA results according to WHO criteria, non-traumatic osteoporotic 
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fractures suffered after LT, risk factors for low BMD, prior diagnoses, 
demographic and analytic data, were gathered from medical 
records. Student’s t-test was used to analyze changes in variables 
compared with baseline. Correlation between variables was 
studied by Pearson coefficient. To identify independent predictors 
for bone fractures, logistic regression model was used. Results: Total 
of 137 LT patients were retrospectively studied. Mean follow-up 
time was 5.2-years(SD 3.7). Seventeen patients(12.4%) suffered an 
osteoporotic fracture after LT. The 29.2% of patients were classified 
as osteoporotic, 43.1% as osteopenic and 27.7% as normal BMD. 
Using TBS software, TB was classified as degraded(32.1%), partially 
degraded(27%) and normal(40.9%). A positive correlation between 
the BMD and TBS status was found but the joint of these values 
did not help to predict osteoporotic fractures. However, a strong 
relationship between osteoporosis at baseline DXA and the 
development of fractures was observed(OR:3.256). Moreover, the 
probability of fractures in patients with alcohol liver disease(ALD) 
increased by 3 times(OR=3.059). Furthermore, and interestingly, 
no patients with normal baseline DXA did develop osteoporotic 
fractures during follow-up time. Conclusion: In LT patients, the joint 
use of BMD and TBS did not increase the prediction of fractures. 
However, osteoporosis at baseline DXA and ALD were found to 
be independent factors for osteoporotic fractures in LT patients. 
Interestingly, patients with normal baseline DXA values did not 
develop osteoporotic fractures during the follow-up time. 

EPS-018
18F-FDG PET/CT metabolic parameters in predicting 
response to therapy and overall survival for paediatric 
rhabdomyosarcoma
K. Hlongwa, K. M. G. Mokoala, L. C. Maserumule, M. M. Sathekge;  
University of Pretoria, Pretoria, SOUTH AFRICA.

Aim/Introduction: Rhabdomyosarcoma (RMS), a rare disease, is the 
most common soft tissue sarcoma in children. Positron emission 
tomography (PET) with 18F-FDG has been deemed of value in 
paediatric RMS for initial staging, response to therapy, re-staging 
and detection of relapse. Metabolic parameters of 18F-FDG PET/CT 
have demonstrated additional prognostic significance in treatment 
response and survival analysis in multiple tumours. This study aims 
to evaluate the significance of 18F-FDG PET/CT metabolic parameters 
in relation to paediatric RMS. Materials and Methods: Patients who 
presented with histologically confirmed RMS for initial staging with 
18F-FDG PET/CT were evaluated. Metabolic PET/CT parameters, 
maximum standardized uptake value [SUVmax], metabolic tumour 
volume [MTV], and total lesion glycolysis [TLG], of the primary 
tumour as well as wholebody MTV and TLG of metastatic disease 
were measured. These parameters were reviewed in correlation 
with treatment response and overall survival. Other variables such 
as age, haemoglobin prior to therapy and primary site were also 
evaluated. Results: 21 patients with RMS were evaluated with a 
median (IQR) age of 5.75years, range (16months-16years). The 
primary lesions were distributed between the head and neck, 
perineum and extremities. Metastatic disease was seen in 14 
patients of whom 6 had lymph node metastases and 8 distant 
metastases to the lung, liver and skeleton. The median SUVmax, 
SUVmean, MTV and TLG of the primary sites were 8.49 (2.37-18.75), 
4.5 (2.37-8.4), 128.64cm3 (0.05-1255.21), and 597.56 (0.12-5723.76) 
respectively. The median wholebody MTV and wholebody TLG were 
163.47cm3 (0.05-1355.55) and 2066.92 (0.12-15939) respectively. 

Lower SUVmax (<6.28) of the primary lesion was associated with 
complete metabolic response and higher overall survival. Higher 
MTV (>249.86cm3) and TLG (>1790,03) of the primary tumour 
and high wholebody MTV (>325,7cm3) were associated with 
a lower overall survival and partial treatment response. Other 
factors did not have a great influence on survival or response to 
therapy. Conclusion: 18F-FDG PET/CT metabolic parameters has 
demonstrated the potential advantage of predicting response to 
therapy and survival in patients with paediatric RMS. 

EPS-019
Ga-68 Pentixafor PET/CT in initial evaluation and response 
assessment to chemotherapeutic regimes in patients with 
multiple myeloma: First results and comparison with F-18 
FDG PET/CT
H. Kaur, P. Malhotra, R. Basher, A. Watts, H. Singh, P. Aggarwal, B. 
Singh;  
Post Graduate Institute of Medical Education 
and Research, Chandigarh, INDIA.

Aim/Introduction: Ga-68 Pentixafor PET/CT holds a promising 
role in the assessment of newly diagnosed MM which is known 
to show CXCR4 receptors’ over-expression. No study on Ga-68 
Pentixafor PET/CT has been reported in response evaluation in 
patients undergoing different chemotherapeutic regimes. The aim 
of the present study was to investigate the role of Ga-68 Pentixafor 
PET/CT and its head-to-head comparison with F-18 FDG PET/CT 
for treatment response assessment in MM patients. Materials and 
Methods: Twenty (11M; 9F; median age = 57.5 years; range = 34-75 
years) MM patients were recruited in the present study prospectively. 
All the patients underwent both Ga-68 Pentixafor and F-18 FDG 
PET/CT at baseline and post-treatment (median time 6 months). 
PET/CT-based response was analyzed semi-quantitatively using 
standardized uptake values (SUVmax) for the detected lesions. The 
mean SUVmax values of all lesions (if lesions ≤ 5) or of the 5 most 
tracer avid lesions (if lesions > 5) were evaluated at baseline and 
post-treatment. Any discordant finding between Ga-68 Pentixafor 
and F-18 FDG PET/CT at baseline and follow-up was also noted. 
Results: Ga-68 Pentixafor PET/CT as compared with F-18 FDG 
PET/CT at baseline showed similar disease extent in 9/20 (45.0%), 
higher disease extent in 9/20 (45.0%) and lesser disease extent 
in 2/20 (10.0%) patients. Mean SUVmax values were significantly 
higher (p<0.001) in Ga-68 Pentixafor PET/CT (13.01±10.74) as 
compared to F-18 FDG PET/CT (5.07±3.20). Ga-68 Pentixafor PET/
CT detected additional lesions in 7/20 patients whereas F-18 FDG 
PET/CT showed additional findings only in 2/20 patients. Follow-up 
imaging with both the techniques showed complete response in 
5 patients, partial response in 11 patients, and stable disease in 4 
patients. However, the decline in SUVmax value on Ga-68 Pentixafor 
PET/CT was 64.2% and the corresponding value on F-18 FDG PET/
CT was 57.8%. It was therefore observed that Ga-68 Pentixafor 
PET/CT performed better than F-18 FDG PET/CT for response 
evaluation. Conclusion: The semi-quantitative measurement of 
Ga-68 Pentixafor PET/CT outperformed F-18 FDG PET/CT in initial 
disease evaluation as well as in treatment response assessment in 
MM patients. Thus, this PET technique holds a great promise for 
the development of radio-therapeutics in advance stage MM and 
relapsed MM patients after all the available treatment options have 
failed. 
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EPS-020
Clinical Contribution of 18F-FDG PET/CT in Pediatric 
Patients with Bone and Soft Tissue Sarcoma
M. Engin1, G. Bural2, E. Guler3, A. Boz2;  
1Necip Fazil City Hospital, Department of Nuclear 
Medicine, Kahramanmaras, TÜRKIYE, 2Akdeniz University 
Medical Faculty, Department of Nuclear Medicine, 
Antalya, TÜRKIYE, 3Akdeniz University Medical Faculty, 
Department of Pediatric Oncology, Antalya, TÜRKIYE.

Aim/Introduction: Bone and soft tissue sarcomas seen in the 
pediatric age group present with similar symptoms but different 
etiological factors, and the treatment of each diagnosis can be 
seriously different although it includes similar modalities. In this 
heterogeneous disease group, the role of 18F-FDG PET/CT imaging 
in clinical practice and its contribution to disease management 
may differ from each other. The number of studies indicating that 
SUVmax, SUVmean, MTV and TLG parameters of the primary tumor 
obtained in PET/CT examination can be used as prognostic markers 
are rapidly increasing. In this direction; in our study, we aimed to 
retrospectively investigate the prognostic significance of staging 
18F-FDG PET/CT findings and metabolic parameters of the primary 
tumor. Materials and Methods: Sixty three patients aged between 
0-18 who were diagnosed with bone or soft tissue sarcoma had 
staging 18F-FDG PET/CT examination and had at least 9 months of 
follow- up data were included in our study and they were evaluated 
separately under 4 groups according to histopathological diagnosis 
as osteosarcoma, Ewing sarcoma, rhabdomyosarcoma and non-
rhabdomyosarcoma soft tissue sarcoma. The effects of quantitative 
parameters and metastatic status obtained from staging images 
on progression-free and overall survival were investigated. Results: 
In our study, in the pediatric group we found that high SUVmax, 
SUVmean, MTV and TLG values of the primary tumor obtained 
from staging 18F-FDG PET/CT imaging in patients diagnosed with 
bone and soft tissue sarcoma were associated with an increase in 
the frequency of distant metastases. It was found that high MTV 
and TLG values were associated with an increase in the frequency 
of death in patients with soft tissue sarcoma, and an increase in 
both progression and mortality in patients with bone sarcoma. 
In addition, MTV value was found to affect survival time in Ewing 
sarcoma and non- rhabdomyosarcoma soft tissue sarcomas. 
Conclusion: According to these data; it has been concluded that 
the MTV and TLG values of the primary tumor can be used as a 
prognostic marker in the staging 18F-FDG PET/CT examination and 
may contribute to the treatment/follow-up management of the 
disease. Prospective studies including larger numbers of patients 
are needed to confirm these results. 
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EPS-021
Feasibility of very fast whole-body [18F]FDG PET/CT 
acquisitions using a digital scanner without image 
enhancement technology
C. S. Constantino, M. Silva, F. P. M. Oliveira, D. C. Costa;  
Champalimaud Foundation, Lisbon, PORTUGAL.

Aim/Introduction: This study aims to investigate the feasibility 
of very fast acquisitions (≤30s per axial field of view - AFOV) in 
comparison to standard acquisitions using a digital scanner, 
based on quantitative parameters in whole-body [18F]FDG PET/
CT studies. Materials and Methods: [18F]FDG PET/CT images from 
50 oncological patients were included (body mass index 27±5kg/
m2). Images were acquired on the Philips Vereos Digital PET/
CT (AFOV=16.4cm, effective sensitivity 1427cps/MBq/cm) with 
standard clinical protocol (70s/AFOV) after radiotracer injection 
(3.4±0.25MBq/kg). Reconstruction was performed on-site using 
manufacturer OSEM algorithm and following EARL1 standards. Very 
fast acquisitions were simulated by cropping the original raw data 
to 10s/AFOV, 20s/AFOV, and 30s/AFOV. Three approaches were used 
to evaluate quantitatively the images obtained from the very fast 
acquisitions compared to the 70s/AFOV. Firstly, on a patient basis, a 
voxelwise SUV comparison inside the patient body was performed 
using the intraclass correlation coefficient (ICC). Secondly, on a 
lesion basis, clinical relevant imaging features -SUVmax, SUVpeak, 
SUVmean, metabolic tumor volume (MTV), and total lesion 
glycolysis (TLG)- were extracted from lesions identified by a 
nuclear medicine physician in the 70s/AFOV images. Lesions were 
automatically and independently segmented in each reconstructed 
image using a validated algorithm. 95% limits of agreement for 
lesion features differences were also computed. Thirdly, the SUV 
ratio mean/standard deviation (equivalent to signal-to-noise ratio 
(SNR)) was computed in large regions with expected within-subject 
low uptake variability, namely, liver, lungs, and bladder. Results: On 
a patient basis, voxelwise ICCs between the very fast and 70s/AFOV 
acquisitions were excellent (ICC≥0.95). Higher values were obtained 
on a lesion basis, especially MTV and TLG (ICC≥0.99), for all very 
fast acquisitions. Higher ICC values were associated with higher 
acquisition duration. The 95% limits of agreement for the SUVmax 
were [-1.46; 2.05], [-1.15; 1.51], and [-0.93; 1.10] for 10s/AFOV, 20s/
AFOV, and 30s/AFOV duration acquisitions compared to 70s/
AFOV. A similar pattern was observed for SUVpeak and SUVmean 
but with narrow intervals. Regarding “SNR”, the values obtained 
were: (liver) 4.0±0.9, 5.5±1.3, 6.7±1.6, 10±2.5; (lung) 2.6±0.6, 3.3±0.7, 
4.1±0.9, 5.5±1.1; (bladder) 9.7±4.4, 11.6±5.9, 13.0±7.0, 16.3±10.4; 
for the 10s/AFOV, 20s/AFOV, 30s/AFOV, and 70s/AFOV acquisitions, 
respectively. This implies a mean “SNR” reduction of 49%, 35%, and 
24% for 10s/AFOV, 20s/AFOV, and 30s/AFOV compared to 70s/
AFOV. Conclusion: According to our data and methods, 20s/AFOV 
acquisitions are feasible for whole-body [18F]FDG PET/CT clinical 
studies. Ongoing studies are evaluating the influence of the “SNR” 
reduction on lesion detectability. 
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EPS-022
A New Method to Conventional Dynamic Kidney 
Scintigraphy: Dynamic 99mTC-MAG-3 SPECT/CT- Preliminary 
Results
B. Onal1, F. Beytur2, E. A. Kırlı1, K. C. Şahin1, E. Kazanasmaz3, H. B. 
Sayman2;  
1Istanbul University-Cerrahpasa Cerrahpasa Faculty of 
Medicine Department of Urology, Istanbul, TÜRKIYE, 2Istanbul 
University-Cerrahpasa Cerrahpasa Faculty of Medicine 
Department of Nuclear Medicine, Istanbul, TÜRKIYE, 
3Siemens-Healthineers Türkiye, Istanbul, TÜRKIYE.

Aim/Introduction: Functional renal imaging and urine drainage 
pattern are most commonly evaluated with mercaptoacetyltriglycine 
scintigraphy (99mTc-MAG3 scintigraphy) in children with urinary tract 
dilation (UTD) suspected of obstructive uropathy. Additionally, the 
anatomic structures such as crossing vessels can be evaluated 
with magnetic resonance urography (MRU) or contrast-enhanced 
computed tomography (CeCT). Dynamic SPECT imaging captures 
the dynamic process of the radioisotope washed in and out, to and 
from tissues, and exchanged between biological compartments. 
This study aims to define a technique that reveals the anatomical 
structure, drainage pattern and separated renal function using 
a single imaging technique: Dynamic 99mTc MAG-3 SPECT/CT 
(DyMAG3 SPECT/CT) to improve the quality of conventional planar 
scintigraphy and provide full diagnostic convenience. Materials 
and Methods: DyMAG3 SPECT/CT was applied to two index 
cases diagnosed as ureteropelvic junction obstruction (UPJO, 7 
y/o male) and ureterovesical junction obstruction (UVJO, 2 y/o 
female) with loss of renal parenchymal thickness by ultrasound 
examination, functional loss and obstructive drainage curve in 
99mTc-MAG3 scintigraphy. Anatomical imaging was performed 
with MRU in patient with UVJO obstruction and CT in patient 
with UPJO obstruction. The proposed DyMAG3 SPECT/CT was 
performed before the indicated Anderson Hynes pyeloplasty 
and ureteroneocystostomy. After a bolus injection of 0.1 mCi/
kg 99mTc-MAG3, a planar perfusion phase is acquired with 2 sec/
fr for 1 minute. Followingly, 2-min/cycle SPECT for 20 minutes is 
performed and finished with a CT acquisition. 1 mg/kg furosemide 
injection is given if necessary, and another SPECT with the same 
parameters is done. CT attenuation correction for SPECT is not 
used to avoid artifacts due to contrast media. Time activity curves 
(TAC) are generated from isolated kidney VOIs (volume of interest), 
omitting the background VOIs. Split renal functions are calculated 
by integral of each kidney’s TAC between 2-4 minutes to determine 
differential renal function, mimicking conventional 99mTc-DMSA 
scintigraphy. Results: In two cases, we observed that anatomical 
and functional data obtained with conventional techniques such 
as 99mTc-MAG3 scintigraphy, USG, CT, and MRU, in evaluating 
obstructive uropathies could be obtained with a single imaging 
technique: DyMAG3 SPECT/CT. Moreover, DyMAG3 SPECT/CT has 
contributed diagnostic ability of 99mTc-MAG3 scintigraphy by voxel-
based calculation of split renal function as an alternative to 99mTc-
DMSA scintigraphy. Conclusion: This preliminary study shows that 
DyMAG3 SPECT/CT kidney imaging might become a state-of-the-
art tool for the preoperative evaluation of obstructive uropathies. 
However, multicenter, randomized controlled, blind trials are 
needed for better assessment. 

EPS-023
Comparison of Q.Clear and OSEM reconstruction 
algorithm on PET/CT images in patients with metastatic 
breast cancer
M. Naghavi-Behzad1,2,3, M. Vogsen4,2,3, O. Gerke1,2, S. E. 
Dahlsgaard-Wallenius1,2, H. J. Nissen1,2, N. M. Jakobsen1,2, P. 
Braad1,2, M. H. Vilstrup1,2, P. Deak5, M. G. Hildebrandt1,3,6, T. L. 
Andersen7,2;  
1Department of Nuclear Medicine, Odense University Hospital, 
Odense, DENMARK, 2Department of Clinical Research, University 
of Southern Denmark, Odense, DENMARK, 3Centre for Personalized 
Response Monitoring in Oncology, Odense University Hospital, 
Odense, DENMARK, 4Department of Oncology, Odense University 
Hospital, Odense, DENMARK, 5Healthcare Science Technology, 
GE Healthcare, Chicago, IL, UNITED STATES OF AMERICA, 6Centre 
for Innovative Medical Technology, Odense University Hospital, 
Odense, DENMARK, 7Department of Clinical Physiology, Nuclear 
Medicine and PET, Rigshospitalet, Copenhagen, DENMARK.

Aim/Introduction: FDG-PET/CT is widely used for diagnosis and 
response-monitoring of metastatic breast cancer patients. A new 
reconstruction algorithm employing block sequential regularized 
expectation maximization (BSREM) technique under the 
commercial name Q.Clear has been introduced, which may result 
in higher image contrast and reduced noise compared with the 
ordered subset expectation maximization (OSEM) reconstruction. 
We compared the image quality and quantification parameters for 
Q.Clear vs. OSEM reconstruction methods. Materials and Methods: 
A prospective-comparative study was conducted at Odense 
University Hospital (Denmark) on patients with biopsy-verified 
metastatic breast cancer (distant relapsed or de-novo) diagnosed 
and response-monitored by FDG-PET/CT between 2018-2020. Scans 
were performed according to a standard protocol as suggested in 
the PET Response Criteria in Solid Tumors (PERCIST). The baseline, 
first, and second follow-up scans were available for analysis. Three 
experienced nuclear medicine physicians blindly analyzed the scans 
with Q.Clear and OSEM reconstruction algorithms on two separate 
screens (side-by-side) regarding six image quality parameters. 
Using a 5-point scale, the following quality parameters were 
compared between the reconstruction methods: noise, sharpness, 
contrast, diagnostic confidence, artifacts, and blotchy appearance. 
The hottest lesion was selected in scans with measurable disease, 
considering the same volume of interest and using the PETVCAR 
software (AW version 3.2, GE Healthcare, USA) in both reconstruction 
methods. SULpeak (g/ml) and SUVmax (g/ml) were calculated 
and compared for the same hottest lesion. Results: A total of 37 
patients with 100 scans were included in the analysis. There was no 
significant difference regarding noise, diagnostic confidence, and 
artifacts between the two reconstruction methods, while Q.Clear 
had significantly better sharpness and contrast compared with the 
OSEM reconstruction (p<0.001 and p=0.001, respectively). OSEM 
reconstruction had better blotchy appearance compared with 
Q.Clear reconstruction (p<0.001). According to PERCIST, 75/100 
scans had measurable disease in which Q.Clear reconstruction had 
significantly higher SULpeak (5.33±2.8 vs. 4.85±2.5, p<0.001) and 
SUVmax (8.27±4.8 vs. 6.90±3.8, p<0.001) compared with the OSEM 
reconstruction. When comparing the two reconstruction methods 
for change in SULpeak and SUVmax between baseline and follow-
up scans, there was no significant difference in the median SULpeak 
changes (1.08 vs. 1.21, p=0.25), while the median SUVmax changes 
were significantly higher for Q.Clear reconstruction (2.29 vs. 1.68, 



S307 Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751

p=0.02). Conclusion: Q.Clear reconstruction showed a significantly 
better sharpness, better contrast, higher SUVmax, and higher 
SULpeak than OSEM reconstruction. SULpeak changes at follow-
up scans stayed independent of the reconstruction methods, 
indicating SULpeak to be robust for PERCIST analyses using any of 
the reconstruction methods.

EPS-024
A reference database for 123I-FP-CIT SPECT using Fan 
Beam collimators: Comparison with healthy subjects data 
obtained with HR collimators
M. De Cristofaro1, S. Ramat2, E. M. Abenavoli1, M. Pepponi3, V. 
Alfarano4, V. Berti3;  
1Nuclear Medicine Unit - Azienda Ospedaliero-Universitaria 
Careggi, Florence, ITALY, 2Parkinson Unit, Department of 
NeuroMuscular- Skeletal and Sensorial Organs, Azienda 
Ospedaliero-Universitaria Careggi, Florence, ITALY, 3Nuclear 
Medicine Unit, Department of Experimental and Clinical 
Biomedical Sciences, University of Florence, Florence, ITALY, 
4Radiodiagnostics - CMT Centro Medico Toscano, Florence, ITALY.

Aim/Introduction: Quantitative analysis of 123I-FP-CIT SPECT studies 
in both clinical and research settings relies on the comparison 
of specific binding ratios (SBR) values to a reference database 
obtained in normal controls. The available databases for 123I-FP-
CIT were generated using multicenter data acquired with different 
SPECT systems and calibration procedures of imaging performance. 
The purpose of this study was to: (1) create 123I-FP-CIT reference 
values for FanBeam (FB) collimators from a sample of control 
subjects without dopaminergic degeneration and (2) compare 
them to normal database of a commercial software (DATQUANT, GE 
Healthcare). The healthy controls of this database were enrolled in 
the framework of the Parkinson’s Progression Marker Initiative (PPMI) 
and underwent SPECT imaging with parallel holes high resolution 
(HR) collimators. Materials and Methods: Normal 123I-FP-CIT studies 
from 177 subjects (106 women, 71 men, age range 20 -90 years) 
acquired using FB collimators were retrospectively selected on the 
basis of the visual inspection and the semi-quantitative analysis as 
well as on their negative neurological follow-up evaluation (follow-
up range of 2 - 9 years). SPECT images were reconstructed and 
elaborated using the same parameters for the normal database 
and SBR values were obtained for caudate nucleus and putamen 
bilaterally. To compare the FB and HR measures, calibration factors 
were generated using123I-SPECT images of an anthropomorphic 
striatal phantom (RSD Alderson) acquired with both collimators. 
Linear regression analysis was used to evaluate collimator effect 
on SBR values and to correct the FB measures with respect to 
the HR data. Results: For all striatal regions SBR values with FB 
were significantly higher than those with HR (p< 0,001), but 
no statistically significant differences were found between the 
corrected FB values and the HR values. Regression parameters 
and 95% confidence intervals of the corrected FB values were 
comparable to HR values. Significant effects of age and sex on SBR 
values with FB were observed for all striatal regions and, overall, 
the reduction rate for decade was 3.2% - 3.5%. In all striatal regions, 
women had slightly higher SBR values and a steeper decline with 
advancing age compared to men. Conclusion: This study provides 
a large sample of 123I-FP-CIT reference values having age-related 
distribution comparable to that of healthy subjects. A reduction 
rate in SBR values of 3.5% for decade was found for both genders, in 
agreement with previous studies. These data may serve as reference 
for clinical trial of 123I-FP-CIT SPECT using FB collimators. 

EPS-025
Assessment of semi-quantitative analysis of human [18F]
MC225 PET data
G. Salvi de Souza1,2,3, P. Mossel3, C. Tsoumpas3, A. A. 
Lammertsma3, A. M. Marques da Silva1,2, G. Luurtsema3;  
1School of Medicine, PUCRS, Porto Alegre, BRAZIL, 2Medical 
Image Computing Laboratory, School of Technology, PUCRS, 
Porto Alegre, BRAZIL, 3Department of Nuclear Medicine 
and Molecular Imaging, University of Groningen, University 
Medical Center Groningen, Groningen, NETHERLANDS.

Aim/Introduction: [18F]MC225 is a positron emission tomography 
(PET) tracer for measuring P-glycoprotein (P-gp) function at the 
blood-brain barrier (BBB) [1]. Full kinetic analysis of dynamic PET 
data enables the extraction of physiological parameters that 
indicate the functional state of the imaged tissue. However, for 
clinical studies, dynamic PET is time-consuming, and arterial blood 
sampling is invasive. Therefore, it is important to assess whether 
a semi-quantitative standard uptake value (SUV), derived from 
a static PET scan, could be used instead of full kinetic analysis of 
dynamic PET data. Aim: To assess the validity of SUV for analysing 
brain [18F]MC225 PET data. Materials and Methods: Following 
intravenous injection of 273±61 MBq [18F]MC225, 60 minutes PET 
scans, with continuous arterial sampling, were obtained in nine 
cognitively healthy subjects. Scans were acquired in list mode and 
reconstructed into 26 frames (1x10, 10x5, 1x10, 2x30, 3x60, 2x150, 
4x300, 3x600 s). A whole brain grey matter region of interest was 
defined using the Hammers atlas, and the corresponding time-
activity curve (TAC) was extracted. This TAC was analysed with 
a reversible two-tissue compartment model, and the volume of 
distribution (VT) was used as outcome parameter. In addition, mean 
and maximum SUVs were calculated for the final 50-60 min frame. 
Pearson correlation (r2) was used to assess correlation between 
SUV and VT. Results: SUVmean, SUVmax, and VT averages were 
1.38±0.23 g/ml, 3.18±0.53 g/ml, 6.32±1.56 mL∙cm-3, respectively. The 
correlation between the parameters were SUVmean vs VT (r2=0.624; 
p=0.072), and SUVmax vs VT (r2=0.267; p=0.487). Conclusion: Given 
the lack of correlation between SUV and VT, P-gp function at the 
BBB can only be measured using full kinetic analysis of dynamic [18F]
MC225 data. References: [1] GARCÍA-VARELA, Lara et al. Head-to-
head comparison of (R)-[11C] verapamil and [18F] MC225 in non-
human primates, tracers for measuring P-glycoprotein function. 
European Journal of Nuclear Medicine and Molecular Imaging, v. 
48, n. 13, p. 4307-4317, 2021.

EPS-026
Investigation of an Image Derived Input Function to 
measure P-glycoprotein function at the human blood-
brain barrier using [18F]MC225 and PET
P. Mossel1, C. W. J. van der Weijden1,2, A. T. M. Willemsen1, P. H. 
Elsinga1, P. de Deyn3,4, R. A. J. Dierckx1, A. A. Lammertsma1, A. L. 
Bartels5, G. Luurtsema1;  
1Department of Nuclear Medicine and Molecular Imaging, 
University Medical Center Groningen, Groningen, NETHERLANDS, 
2Department of Radiology, University Medical Center 
Groningen, Groningen, NETHERLANDS, 3Faculty of Medicine 
and Health Sciences, University of Antwerp, Antwerp, BELGIUM, 
4Department of Biomedical Sciences, Neurochemistry 
and Behaviour, Institute Born-Bunge (IBB), University of 
Antwerp, Antwerp, BELGIUM, 5Department of Neurology, 
Ommelander Ziekenhuis Groep, Scheemda, NETHERLANDS.
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Aim/Introduction: [18F]MC225 is a novel PET tracer for assessing 
P-glycoprotein (P-gp) function at the blood-brain barrier (BBB) [1]. At 
present, compartmental modelling together with arterial sampling 
is required to quantify [18F]MC225 data. However, arterial blood 
sampling is a labour intensive procedure and arterial cannulation 
leads to some patient discomfort. Given that P-gp is present in the 
entire BBB, use of a reference tissue model is not feasible. To avoid 
invasive sampling procedures, an image derived input function 
(IDIF) may provide an alternative [2]. The aim of this study was to 
investigate the first steps towards an image derived input function 
for non-invasive quantification of P-gp function at the BBB using 
[18F]MC225 and PET. Materials and Methods: Five healthy subjects 
(two males, 65 and 62 y; three females, 58, 66 and 66 y) were 
scanned twice with a minimum interval of two weeks (average 5±3 
weeks) using a 60 minutes dynamic scan protocol with continuous 
arterial sampling. Regions of interest (ROI) were manually drawn in 
both carotid arteries using an average image of the first 90 seconds 
scan duration. Within this ROI, the 6 voxels with the highest activity 
were selected to generate an average time activity curve (TAC). The 
plasma-to-whole blood ratio was determined based on 5 manual 
arterial samples of every subject (5, 10, 20, 40 and 60 minutes) 
and was used to convert the whole blood TAC to a plasma input 
function. Parent fractions of the 5 manual samples were determined 
by TLC and fitted to a Hill function, and used to correct the plasma 
input curve. Volume of distribution (VT) values obtained using the 
IDIF approach were compared (Pearson’s correlation) with those 
obtained using the arterial input function (AIF). Results: IDIF VT 
values and AIF VT values were found to be moderately correlated 
(r=.51). Conclusion: The moderate correlation between IDIF derived 
VT and AIF derived VT precludes the use of an IDIF for analysing [18F]
MC225 data. Most likely observed differences are due to variable 
partial volume effects affecting the IDIF. Further studies are required 
to improve the IDIF approach for [18F]MC225, for example by using 
a large axial field of view scanner. References: 1. Garcia Varela (2021) 
EJNM 2. Zanotti-Fregonara (2011) JCBFM

EPS-027
The effect of background placement on Specific Binding 
Ratio in Ioflupane Imaging
C. Lim, A. Notghi, J. Burmiston, J. O’Brien, A. Perry;  
Birmingham City Hospital, Birmingham, UNITED KINGDOM.

Aim/Introduction: Semi-quantitative analysis of 123I-Ioflupane 
imaging is recommended to objectively assess striatal DAT binding. 
The semi-quantitative value, the specific binding ratio(SBR), is 
affected by the counts in both striatal as well as background 
region of interest (ROI).In this study, we investigate if altering 
the position of the background region affects the ROI counts or 
SBR, and the importance of background counts for this semi-
quantitative analysis. We also investigate if the background counts 
are effected by diagnosis (normal/abnormal), age, sex or total 
counts in the study. Materials and Methods: We retrospectively 
analysed 44 patient using a common Ioflupane quantitation 
software. We recorded the background ROI counts and the SBR 
with the background region(background 1) in the default brain 
cortex position, then again with the background region moved to 
deeper white matter area (background 2), with and without Chang 
attenuation correction (AC). Data was analysed using a statistical 
software analysis package. Results: For the attenuation corrected 
data, the mean background counts increased from 45.95 to 48.14 

when the region was moved (p<0.01) , whilst for non corrected 
data, the background counts decreased significantly from 21.71 
to 20.70 (P<0.01). This change in background had a statistically 
significant effect on the SBR. The mean SBR for AC increased by less 
than 0.17 for both left (L) and right (R) SBR (p<0.01) and decreased 
for NAD, -0.11 for both L and R SBR (p<0.01). The background count 
in either region was not affected by the patient’s age, gender, or 
diagnosis. The background counts increased with total counts. 
Conclusion: Moving the background region while calculating SBR 
has a statistically significant impact on the background counts 
and the SBR, The decrease in non-corrected counts is likely due to 
attenuation. Whilst the change in SBR was statistically significantly, 
the mean difference is small (0.16 for AC, and -0.11 for NAC) and 
is unlikely to affect the clinical diagnosis. The background counts 
did not change with age or diagnosis, therefore the change in SBR 
with age or disease, is due to change in striatal uptake rather than 
background. Positioning of the background area is not so critical as 
long as it avoids the low count areas such as skull and ventricles. 

EPS-028
CT-free patient specific attenuation correction method for 
dedicated cardiac pinhole CZT system
M. Hesse, V. Roelants;  
Cliniques Universitaires Saint-Luc, Brussels, BELGIUM.

Aim/Introduction: Dedicated pinhole cardiac CZT gamma cameras 
(CZTcamera) improve patient cardiac studies workflow by reducing 
acquisition duration and/or injected activities compared to 
conventional gamma cameras. To reduce the costs and preserve 
a low footprint most of these systems are provided without a CT-
scanner. Depending on patient morphology, patient attenuation 
may introduce artefactual low uptake areas in the reconstructed 
image making correct diagnostic more difficult. An external CT image 
may help correct for attenuation but requires a manual registration 
with the SPECT image and increases the patient radiation dose. The 
aim of the present study was to develop an approach to estimate 
the patient attenuation map only from emission scans obtained 
on such a CZTcamera. Materials and Methods: A cardiac phantom 
was 3D-printed as 2 regions modeling the heart cavity and walls 
(with a defect) that were filled with water and 37 MBq 99mTc solution, 
respectively. The phantom was set in a body container together 
with a lung modeled with polystyrene beads. The body was filled 
with about 185 MBq 99mTc to simulate patient background. Patient-
like acquisitions were performed on a conventional SPECT/CT 
system to be used as gold standard. Two 5-minute acquisitions 
were performed on a CZTcamera: one as routinely done for cardiac 
studies, and the second one with the detectors away. Combination 
of both acquisitions, reconstructed with an OSEM algorithm, 
allowed to delineate the patient body contour and the soft and lung 
tissues. From this segmentation an attenuation map was created 
that was used in the dedicated manufacturer reconstruction 
software. To evaluate the clinical performances of the method, the 
same procedure was applied to patient cardiac studies. Results: 
With the calculated attenuation maps, phantom perfusion images 
showed a more homogeneous tracer distribution, especially in 
the deepest heart regions, while preserving the defect presence. 
With or without defect, the difference perfusion in polar maps with 
respect to the gold standard changed from about -32% up to about 
+5% when using the estimated attenuation map in the most basal 
inferior segment. Similar results were obtained on a few patients 
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analyzed with this method. Conclusion: The CT-free patient specific 
attenuation map enables to enhance non-corrected perfusion 
in deep heart segments with high accuracy compared to values 
obtained from a conventional SPECT/CT acquisition. This method 
might extend the diagnostic value of current cardiac pinhole CZT 
systems, and potentially avoid the need for an additional cardiac 
rest study after the stress one. 

EPS-029
Determination of PET arterial input function in mice using 
an extracorporeal shunt: validation of a new dispersion 
model
J. Cufe1, F. Gierse2, K. Schäfers3, S. Hermann3, M. Schäfers1, P. 
Backhaus1, F. Büther1;  
1Department of Nuclear Medicine, University Hospital 
Münster, Münster, GERMANY, 2European Institute for 
Molecular Imaging(EIMI), University of Münster, Münster, 
GERMANY, 3European Institute for Molecular Imaging 
(EIMI), University of Münster, Münster, GERMANY.

Aim/Introduction: Dynamic PET has the ability to perform 
quantitative measurements of molecular features in vivo. This can be 
achieved through pharmacokinetic modelling which often requires 
knowledge of the dynamic arterial radiotracer concentration 
(arterial input function, AIF). Its accurate determination is very 
difficult in mice. AIF measurements in an extracorporeal shunt can 
be performed [1]; however, catheter dispersion is introduced in 
this setup. Therefore, we investigated a novel approach to describe 
these effects and applied the determined dispersion model to 
measured mouse data. Materials and Methods: The proposed 
setup involved shunting femoral artery blood to the tail vein through 
a commercially available blood sampler and a peristaltic pump. 
Dispersion effects of this setup were characterized by measuring 
the sampler response to step functions (switching between “cold” 
and “hot” human blood, using F-18-PSMA-1007 at flows of 30 to 
70 µL/min). Parametric deconvolution was applied to establish 
dispersion kernels parametrized by blood flow. Additionally, 
the detector point spread function (PSF) caused by non-zero 
detector residence time was included into the fitting. Parametric 
deconvolution of the measured AIF was applied to determine the 
dispersion-corrected AIF in nine mice experiments with injection 
of F-18-PSMA-1007 at flows of 30, 50, and 70 µL/min, based on the 
established dispersion model. For comparison, a β-microprobe 
system composed of two β+-sensitive plastic scintillators were used 
for invasive measurements of the undispersed AIF in the aortic 
mouse arch. Results: Convolution of ideal step functions with a 
weighted sum of two gamma variate functions, describing catheter 
dispersion, additionally convolved with the PSF, modelled as a 
sum of two shifted Gaussians, gave excellent fits to the measured 
step functions. Akaike Information Criterion demonstrated better 
performance over established approaches like monoexponential 
dispersion kernels. The new model is hypothesized to be a 
generalized version of the transmission-dispersion model where 
radiotracer molecules either travel convectively through the 
catheter or are additionally dispersed by interaction with the 
catheter wall [2, 3]. Deconvolution of the measured blood curves 
in the mice experiments led to AIF closely matching the invasive 
AIF measurements using the microprobes in vivo. Conclusion: 
The presented model describes dispersion in our setup better 
than previous approaches. Consequently, the derivation of the AIF 
has shown more accuracy in the shape estimation. Thus, it should 

lead to more accurate modelling of dynamic mouse PET scans. 
References: [1] Backhaus P. Magnet Reson Med. 2020;84:1404-1415. 
[2] Munk OL. Med Phys. 2008;35:3471-3481. [3] Mayock KP. Sep Sci 
Tech. 1980;15:1285-1296.

EPS-030
Automated analysis of aortic Na[18F]F-uptake in 
macrocalcifications and noncalcified plaques in PET/CT 
scans
G. van Praagh1, M. E. J. Davidse2, J. M. Wolterink2, R. H. J. Slart1;  
1University Medical Center Groningen, Groningen, NETHERLANDS, 
2University of Twente, Enschede, NETHERLANDS.

Aim/Introduction: The amount of calcium in arteries is a well-
known predictor of cardiac events. Recently, several studies 
demonstrated the feasibility of sodium-[18F]fluoride (Na[18F]F) PET 
for imaging of atherosclerotic plaques. It has been suggested that 
Na[18F]F may be a useful marker for plaque vulnerability. However, 
data on the relation between Na[18F]F uptake in macrocalcified and 
noncalcified plaques are limited. Therefore, the aim of this study 
is to establish a match/mismatch score between calcified plaque 
content on CT and Na[18F]F uptake in PET in the aorta. Materials 
and Methods: Eighty patients who underwent a Na[18F]F-PET/CT 
scan between March 2019 and December 2020 were retrospectively 
included. The aorta was manually delineated in the CT from the 
aortic valve to the iliac bifurcation. Three 1 mL VOIs were drawn in 
the superior vena cava blood pool as background measurements 
of Na[18F]F uptake. A publicly available deep learning algorithm 
was used to segment the vertebrae in each CT image. The vertebral 
mask was dilated by 4 mm and subtracted from the aortic mask 
to avoid skeletal spill-over of Na[18F]F. An in-house developed 
algorithm was developed to quantify calcifications within the 
outer 5 mm of the aortic delineations on CT, i.e., an estimate of 
the vessel wall. In each image slice, the calcification mass score 
was computed on CT, and corrected-SUVmax (cSUVmax) and 
target-to-background-ratios (TBR) were calculated in PET within 
the calcification masks (i.e., macrocalcifications) and outside the 
calcifications within that slice of the aortic mask (i.e., noncalcified 
plaques). Correlation analysis was performed to compare total mass 
with total SUV in the full aorta. Mann-Whitney tests were applied 
to compare PET scores of macrocalfications with noncalcified 
plaques. Results: A moderate exponential correlation was found 
between total mass and total SUV in the entire aorta (r=0.69; 
p<0.0001). Both TBR and cSUVmax values were significantly higher 
in noncalcified plaques than in macrocalcifications (median TBR: 
2.43 and 1.96, respectively (p<0.0001); median cSUVmax: 1.57 and 
1.06, respectively (p<0.0001)). Conclusion: A positive exponential 
correlation between total mass and total Na[18F]F uptake in the 
aorta wall was found. Moreover, significantly higher uptake values 
were found just outside macrocalcification masks than inside the 
masks, suggesting that Na[18F]F is taken up in noncalcified plaques, 
but not in late-phase calcified plaques. This automated software 
paves the way to get detailed information on Na[18F]F uptake in 
atherosclerotic patients. 
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EPS-031
Linking imaging to genetic patterns in head and neck 
squamous cell carcinoma
C. Spielvogel1, S. Stoiber2, L. Papp3, D. Krajnc3, M. Grahovac4, E. 
Gurnhofer2, K. Trachtova5, V. Bystry6, A. Leisser4, B. Jank7, J. Schnoell7, 
L. Kadletz7, G. Heiduschka7, T. Beyer3, M. Hacker4, L. Kenner2, A. R. 
Haug4;  
1Medical University of Vienna, Vienna, AUSTRIA, 2Department 
of Pathology, Medical University of Vienna, Vienna, AUSTRIA, 
3Center for Medical Physics and Biomedical Engineering, 
Medical University of Vienna, Vienna, AUSTRIA, 4Department 
of Biomedical Imaging and Image-guided Therapy, Medical 
University of Vienna, Vienna, AUSTRIA, 5Central European 
Institute of Technology (CEITEC), Masaryk University, Vienna, 
AUSTRIA, 6Central European Institute of Technology (CEITEC), 
Masaryk University, Brno, CZECH REPUBLIC, 7Department of 
Otolaryngology, Medical University of Vienna, Vienna, AUSTRIA.

Aim/Introduction: Personalized cancer medicine is highly dependent 
on the utilization of genetic information to guide targeted therapy. 
Currently, genetic information is largely derived using invasive 
acquisition of tissue via biopsies. The goal of this study was to assess 
non-invasive quantitative PET/CT imaging markers for an association 
with genetic tumor characteristics with a focus on pathway disruption 
in head and neck squamous cell carcinoma (HNSCC) patients. Further, 
this study investigated the prognostic value of combining imaging 
and genetic markers. Materials and Methods: This study cohort 
consisted of 62 retrospectively enrolled patients with HNSCC. For all 
patients, whole exome sequencing (WES) data from formalin-fixed 
paraffin-embedded tissue samples as well as 18F-FDG-PET/CT scans 
were acquired. Functional pathway states, indicating the disruption 
of pathways, were derived for all nine pathways with a functional 
annotation being either ‘cell growth and death’ or ‘energy metabolism’ 
as determined by the KEGG database. Quantitative imaging patterns 
were derived using an established radiomics feature extraction 
workflow. Associations between pathway disruption scores and 
radiomic features were assessed using a statistical approach. Further, 
radiogenomic features were developed and their performance was 
compared to radiomic and genetic markers using cox proportional 
hazard models and a machine learning approach for the prediction 
of overall survival based on a stacked ensemble with 100-fold Monte 
Carlo cross-validation. Results: The association analysis between 
pathway-level genetic features and quantitative imaging patterns 
revealed a strong relationship between p53 signalging, nitrogen 
metabolism and ferroptosis with two textural PET and one first-
order CT radiomic feature (p < 0.003). The prognostic assessment 
demonstrated a substantial superiority of radiogenomic over genetic 
and imaging features alone. The most prognostic radiogenomic 
feature combined functional cellular senescence and low histogram 
kurtosis (p < 0.001). The classification model supported the findings 
with average feature importance values of radiogenomic features 
being decisively higher compared to their univariate counterparts. 
The performance of the survival classification model reached an AUC 
of 0.72 for the 24-month overall survival model. Conclusion: This study 
demonstrates a significant impact of pathway-level genetic markers 
on imaging patterns. Nevertheless, it is difficult to perfectly predict 
genetic characteristics based on imaging data alone. We further 
demonstrate that combining radiomic and genomic features into 
radiogenomic markers improves prognostic prediction substantially. 
The results reveal the essential role of cellular senescence and derived 
radiogenomic markers in HNSCC patient outcome. Together, our 
findings may be employed for prognostic stratification of HNSCC 
patients and guide research into therapeutic developments. 

EPS-032
Multi-Centre Image Analysis of Tumor-Bearing Mouse 
FDG-PET/(CT) Data
C. Kuntner-Hannes1,2, C. Alcaide3, J. P. Bankstahl4, H. Boutin5, D. 
Brasse6, F. Elvas7, D. Forster5, L. Ivancic1, A. Tavares3, T. Wanek1, J. G. 
Mannheim8,9;  
1Medical University of Vienna, Vienna, AUSTRIA, 2Medical 
Imaging Cluster (MIC), Vienna, AUSTRIA, 3University of Edinburgh, 
Edinburgh, UNITED KINGDOM, 4Hannover Medical School, 
Hannover, GERMANY, 5University of Manchester, Manchester, 
UNITED KINGDOM, 6Université de Strasbourg, Strasbourg, 
FRANCE, 7University of Antwerpen, Antwerpen, BELGIUM, 
8Eberhard-Karls University Tuebingen, Tuebingen, GERMANY, 
9Cluster of Excellence iFIT (EXC 2180) “Image Guided and 
Functionally Instructed Tumor Therapies, Tuebingen, GERMANY.

Aim/Introduction: This multi-centre FDG-PET/(CT) image analysis 
project aimed to evaluate the impact of the image analysis 
method on dynamic preclinical FDG-PET/(CT) data comparability. 
Materials and Methods: FDG-PET (n=6) and FDG-PET/CT (n=7) 
datasets from tumour-bearing mice were analyzed by trained and 
untrained investigators (n=8) from in total 7 different laboratories 
using their individual standard image analysis software and 
method for the respective organs. Apart from one investigator, 
the analysis was performed blinded. The investigators were 
asked to delineate the tumour, entire brain, muscle, heart or left 
ventricle, kidneys, liver and urinary bladder. Reporting included 
the used software program, intensity levels of the radiation scale, 
ROI/VOI size, delineation method, analyzed time frame, activity 
concentration in the ROI/VOI (mean and max) and information on 
co-registration (for the respective PET/CT datasets). Results: The 
used image analysis software included three different programs. 
Images were analyzed in %ID/cc, SUV or kBq/ml. Organ delineation 
methods ranged from fixed objects (e.g. spheres) to manual 
delineation and semi-automatic methods using thresholding. For 
both datasets (FDG-PET and FDG-PET/CT), the smallest variation in 
the VOI sizes was obtained in the heart (50% CoV and 32% CoV, 
respectively), whereas the largest was obtained in the liver (234% 
CoV and 154% CoV, respectively). Interestingly, the obtained liver 
time-activity curves (TACs) given in SUVmean were nearly identical, 
whereas huge variations in the muscle, left ventricle and urinary 
bladder SUVmean TACs were obtained. Tumour SUVmean TACs 
also revealed high differences in the analysis methods (delineating 
the whole tumour or only the active volume). The inclusion of 
the CT data led to an improvement in the brain SUVmean TACs 
(reduction of the CoV from 14% to 5%, respectively). SUVmax TACs 
were almost identical in the tumour, kidney and urinary bladder 
but exhibited some variations in all other organs. Conclusion: This 
is the first comprehensive preclinical multi-centre study focusing 
on the influence of the image analysis method on the obtained 
results. Based on our results, the outcome of an FDG-PET/(CT) 
study significantly depends on the utlized image analysis method. 
Especially the SUVmean differs due to the region’s position (e.g. 
muscle contralateral to tumor, triceps or gluteus maximus) and/
or size (e.g. urinary bladder). Therefore, a standardized method 
for image analysis will be proposed based on the findings of this 
study. References: The authors would like to acknowledge the 
contribution of the COST Action CA17121 (COMULIS).
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EPS-033
Heterogeneity and Activity Quantification of 90Yttrium 
PET/CT for a Range of Acquisition Times
J. Blakkisrud1, L. Gridset1, A. Sherwani1, C. Stokke1,2;  
1Division of Radiology and Nuclear Medicine, Oslo 
University Hospital, Oslo, NORWAY, 2Department 
of Physics, University of Oslo, Oslo, NORWAY.

Aim/Introduction: Imaging of 90Y is important to verify the 
distribution of 90Y microspheres in selective internal radiation 
therapy. In recent years, special focus has been on the study of 
tumour heterogeneity with the use of voxel dosimetry. This is a 
challenging endeavour given the low positron emission branch of 
90Y. In this work, we have used different radiomics parameters to 
investigate how heterogeneity in the image formation of an ideal 
phantom changes with a range of activity concentrations, simulated 
by variations in acquisition time. Materials and Methods: Spherical 
inserts containing 90Y were placed in a cylindrical phantom to 
simulate tumours with homogenous activity distribution without 
background activity. The sphere sizes were 2, 4, 8, 16 and 113 ml. 
The activity concentration at the initiation of imaging was 8.1 
MBq/ml. The phantom was scanned in a PET/CT-scanner for ten 
hours and reconstructed according to the clinical protocol with a 
matrix size of 256 and a beta-factor of 1000. The uptake data were 
re-binned to form reconstructions with increasing uptake time, 
from 3 seconds to ten hours. A spherical volume of interest a few 
voxels smaller than the physical sphere was centrally placed in each 
sphere. For the largest sphere, first order (14 features) and grey level 
size zone matrix (GLSZM, 7 features) parameters were calculated. 
For the rest of the spheres, only the first order parameters were 
analysed. Parameters were calculated with the pyradiomics library. 
The ten hour reconstruction was used as reference, and the 
deviation in percentage from this scan was calculated. Results: All 
parameters changed to some extent with acquisition time. Mean 
activity concentration converged quickly, reaching a deviation of 
less than five percent within a few minutes to around 30 minutes 
uptake time for the largest and smallest sphere respectively. The 
GLSZM-parameters in the 113-ml sphere converged more slowly, 
with parameters like GLSZM Gray Level Variance deviating with 
more than 100 percent even at an uptake time of 120 minutes. 
Conclusion: We have characterized how acquisition time - or 
90Y activity concentration - impacts PET quantification and 
heterogeneity with the use of radiomics parameters. The GLSZM 
parameters deviate considerably from the reference scan, even for 
longer uptake times. More simple parameters, like the mean activity 
concentration, converge more rapid, even for smaller sphere sizes.

EPS-034
18F-FDG PET radiomics and machine learning models 
as a novel preoperative predictive tool for Endometrial 
Cancer’s aggressiveness
C. Bezzi1,2, P. Mapelli1,2, G. Mathoux3, L. Monaco3, S. Ghezzo1,2, A. 
Bergamini1,4, F. Fallanca2, A. M. Samanes Gajate2, G. Sabetta1,4, F. 
Galli1,4, G. Candotti1,4, G. L. Taccagni5, G. Mangili4, L. Gianolli2, M. 
Picchio1,2;  
1Vita-Salute San Raffaele University, Milan, ITALY, 2Nuclear Medicine 
Department, IRCCS San Raffaele Scientific Institute, Milan, ITALY, 
3University of Milano-Bicocca, Milan, ITALY, 4Unit of Obstetrics and 
Gynaecology, IRCCS San Raffaele Scientific Institute, Milan, ITALY, 
5Pathology Unit, IRCCS San Raffaele Scientific Institute, Milan, ITALY.

Aim/Introduction: Endometrial cancer (EC)’s features of 
aggressiveness are currently assessable only after surgery, despite 
being valuable information for patients’ optimal treatment 
planning. Aim of this study is to investigate the role of 18F-FDG 
PET radiomic analysis with machine learning (ML) in predicting 
features of EC aggressiveness in patients scanned for preoperative 
staging. Materials and Methods: Retrospective monocentric 
study including 110 patients with histologically proven EC who 
underwent 18F-FDG PET (2009-2021) for preoperative staging in 
absence of neoadjuvant treatments, all characterized by confirmed 
pathological tracer uptake. The pathological prognostic factors of 
histotype (endometrioid vs. non-endometrioid), deep myometrial 
invasion (MI), risk group (high-intermediate/high vs. low/
intermediate), lymphatic space invasion (LSI), lymph-nodal (LN) 
involvement, and p53 expression (overexpressed vs. wild-type) were 
collected from histological samples and, based on data availability, 
different cohorts were generated. Primary tumours were manually 
segmented on PET images by two Nuclear Medicine physicians, 
VOIs were resampled, normalized and discretized, and first- and 
second-order radiomic features (RFs) were extracted. RFs highly 
affected by inter-observer segmentation variability (ICC <0.75) were 
discarded. Each cohort was randomly divided for training (70%) and 
validation (30%). RFs of the training set were specifically selected 
for each outcome using the minimum redundancy maximum 
relevance (mRMR) algorithm, and ML models were optimized 
and trained with the generated radiomic signatures. Models 
were tested on the validation set, and accuracy (AC), area under 
the curve (AUC) with corresponding 95% confidence interval (CI), 
sensitivity (SN), specificity (SP), and positive and negative predictive 
values (PPV, NPV) were calculated. Results: Of the 110 EC patients, 
79/110 presented an endometrioid EC, 60/107 presented MI >50%, 
67/107 were grouped as high-intermediate/high risk, 41/104 
presented LSI, 14/83 presented LN involvement, and 35/48 had 
p53 overexpression. A random forest classifiers (RFC) trained with 
five RFs specifically selected for each outcome was implemented 
for all the predictions, except for p53 expression, where a logistic 
regression (LR) with two RFs was used. Performance metrics are 
shown in Table 1. For all the predictions, obtained AUC values were 
statistically significant. Conclusion: The present study represents 
one of the first investigations on the role of 18F-FDG PET radiomics 
in assessing EC pathological prognostic factors, and demonstrates 
its potential as a valuable tool for the characterization of EC 
tumour heterogeneity and aggressiveness in patients examined for 
preoperative staging. 
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EPS-035
A exhaustive innovative approach to profile and test 
the predictive role of intra-tumor [18F]FMCH PET/CT 
heterogeneity in recurrent prostate cancer patients with 
multiple lesions
M. Sollini1, L. Cavinato2, F. Bartoli3, A. Ragni2, R. Zanca1, C. Bachi3, F. 
Ieva4, P. A. Erba3;  
1Humanitas University, Pieve Emanuele, ITALY, 2Department 
of Mathematics - MOX, Politecnico di Milano, Milan, ITALY, 
3Department of Translational Research and of New Surgical 
and Medical Technologies; University of Pisa, Pisa, ITALY, 
4Department of Mathematics, Politecnico di Milano and Center 
for Health Data Science, Human Technopole, Milan, ITALY.

Aim/Introduction: to characterize intra-tumor heterogeneity 
underpinnings in Prostate Cancer (PCa) using an exhaustive 
innovative approach which consist of a i) feature transformation 
method to build an agnostic textural profile of lesions, ii) qualitatively 
assessment of intra-tumor heterogeneity of patients leveraging 
lesions’ stratification, iii) quantitively representation of intra-tumor 
heterogeneity of patients in terms of relationship between their 
lesions’ profiles, to be associated with prognostic factors. Materials 
and Methods: Fifty-five recurrent PCa patients presenting more 
than one lesion at [18F]FMCH-PET/CT were included. We analyzed 
333 lesions extracting 37 radiomic features. The Mahalanobis depth 
was used for view-wise features’ dimensionality reduction. The 
minibatch K-means clustering was used to group lesions’ profiles to 
meet intra-cluster homogeneity. Lesions were divided into classes, 
regardless the patient they belong. Mean radiomic profile was 
computed per each class. Lesions characterization was performed 
according to statistical tests. Patients having lesions falling in only 
one class and patients with multi-class lesions were labelled as 
homogeneous and heterogeneous respectively. Clinical differences 
were assessed. The evolutionary and statistical relationship 
among the lesions in a patient was quantitively represented by a 
hierarchical clustering dendrogram with Euclidean distance and 
complete linkage and descriptors were extracted. Tree-derived 
features, namely the number of lesions, the sum of the tree 
branches length, dispersion among lesions and number of different 
phenotypes, were correlated with patients’ information. They were 
also fed into Cox proportional hazard models to predict therapy 
response. Univariate significance was assessed with Log Rank tests 
as to build a perspective final model. Performance was evaluated 
in terms of concordance index. Results: The two classes of lesions 
were different in terms of SUVmax, TLA and GLCM_Entropy. At 
qualitative characterization, homogeneous and heterogeneous 
patients were different in terms of number of lesions, total volume, 
and (oligo-)metastatic status according to cut-off of 3, 5 or both. 
No differences were found on clinical characteristics. Quantitative 
assessment of intra-tumor heterogeneity was more performing, 
as representation-derived features significantly stratifyed patients 
with different PSA, number of lesions, total tumor volume, Gleason 
Score, and metastatic status. Treatment (deprivation therapy and 
upfront treatment) was not significant. The perspective Cox model 
included dispersion, number of lesions, sum of branches’ length, 
number of phenotypes and combined therapy, and resulted in a 
0.86 of concordance. Conclusion: We confirmed that PCa patients 
encompassed lesions with different radiomic profiles, exhibiting 
intra-tumor radiomic heterogeneity and that the presence of many 
radiomic profiles within the same patient impacted on outcome.

EPS-036
Radiomics in locally advanced cervical cancer using 
18F-FDG-PET/CT images
V. Feudo1, A. Florit1, T. Pasciuto2, G. Ferrandina2,3, E. Pfaehler4, R. 
Boellaard5, V. Rufini1,6, F. H. P. van Velden7, A. Collarino6;  
1Section of Nuclear Medicine, University Department of 
Radiological Sciences and Haematology, Università Cattolica 
del Sacro Cuore, Rome, ITALY, 2Department of Woman and Child 
Health and Public Health, Fondazione Policlinico Universitario A. 
Gemelli IRCCS, Rome, ITALY, 3Department of Life Science and Public 
Health, Section of Obstetrics and Gynaecology, Università Cattolica 
del Sacro Cuore, Rome, ITALY, 4Department of Nuclear Medicine, 
University Hospital Augsburg, Augsburg, GERMANY, 5Department 
of Radiology and Nuclear Medicine, Amsterdam UMC - Location 
VU University Medical Center, Amsterdam, NETHERLANDS, 6Nuclear 
Medicine Unit, Fondazione Policlinico Universitario A. Gemelli 
IRCCS, Rome, ITALY, 7Section of Nuclear Medicine, Department of 
Radiology, Leiden University Medical Center, Leiden, NETHERLANDS.

Aim/Introduction: This study aims to assess whether radiomic 
features extracted from pretreatment 18F-FDG-PET/CT in locally 
advanced cervical cancer (LACC) patients, treated with neoadjuvant 
chemoradiotherapy followed by surgery, could be used to predict 
response to treatment and prognosis, in order to tailor a personalized 
treatment. Materials and Methods: The medical records of all LACC 
patients, referred to the Gynaecologic Oncology Unit of Fondazione 
Policlinico Universitario A. Gemelli IRCCS between July 2010 and 
July 2016, were reviewed. Primary tumour volumes were delineated 
semiautomatically on all PET images using an isocontour method 
with a threshold of 50% of SUVpeak corrected for local background 
activity. The association of radiomic features with pathological 
response (pR) and survival outcomes was assessed with two-sided 
Mann-Whitney U test. Receiver Operating Curve (ROC) analysis 
was performed in order to detect optimal cut-off according to Liu 
method useful to dichotomize features and offer an immediate 
criteria to predict pR and prognosis in terms of disease free survival 
(DFS) and overall survival (OS). Univariable logistic regression and Cox 
proportional hazard models were used for the prediction. Results: A 
total of 195 patients were included. At histopathological evaluation 
after surgery, 131 patients (67.2%) had pathological response (pR0-
pR1) while 64 patients (32.8%) had pathological non-response 
(pR2). SUVmean and contrast were significantly higher in patients 
achieving pR0-pR1 than in those with pR2 (p=0.039 and p=0.0007, 
respectively). Centre of mass shift (CMS), inverse difference moment 
normalized (IDMN) and zone distance non uniformity normalized 
were significantly higher in patients with pR2 than in those with 
pR0-pR1 (p=0.035, p=0.013, p=0.040, respectively). Univariable 
logistic regression analysis revealed that values of CMS and IDMN 
equal or higher than 1.96 and 99.67 respectively showed an 
increased risk of pR2 (Odds Ratio (95% Confidence Interval): 2.52 
(1.32-4.79) and 2.67 (1.44-4.96), respectively), whereas values of 
contrast equal or higher than 10.06 were predictive of a reduced 
risk of pR2 (OR (95% CI): 0.38 (0.20-0.72)). Cox proportional hazard 
models revealed that values of CMS, IDMN and contrast equal or 
higher of 1.96, 99.67 and 8.54 respectively were predictive of DFS 
(Hazard ratio (95% CI): 1.92 (1.10-3.32), 1.77 (1.07-2.92) and 0.60 
(0.36-0.99), respectively) and OS (HR (95% CI): 2.29 (1.12-4.71), 2.19 
(1.16-4.11) and 0.48 (0.25-0.90), respectively). Conclusion: In LACC 
patients, radiomic PET features can predict response to treatment 
and prognosis in order to personalize treatment. These features 
should be validated in prospective multicentric studies before 
considering their integration into clinical decision algorithms. 
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EPS-037
3D printing of Germanium-68 solid-state phantoms with 
varying background and without cold interfaces for high-
resolution PET/CT systems
G. Prenosil, L. P. Meier, T. Läppchen, A. Rominger;  
Department of Nuclear Medicine, Inselspital, Bern University 
Hospital, University of Bern, Bern, SWITZERLAND.

Aim/Introduction: Modern high-resolution and high-sensitivity 
PET/CT systems outperform most current fillable PET/CT 
phantoms, such as the International Electrotechnical Commission 
(IEC) body phantom. Furthermore, non-linearity of modern 
image reconstruction methods makes phantom measurement 
acquired with a fixed foreground to background ratio not readily 
comparable with clinical measurements. Finally, long axial fields 
of view (AFOV) of total body PET/CT systems require multiple 
phantom measurements. The aim therefore was to produce a 
solid-state germanium-68 phantom without cold interfaces for 
repeatable measurements with smaller spheres. Materials and 
Methods: We used our novel method for incorporating aqueous 
germanium-68 into a hydrophobic stereo-lithography monomer 
[1] to manufacture additively six radioactive spheres following the 
IEC design but replacing the largest sphere with a sphere of 7.7 mm 
diameter. Sphericity was assessed by measuring polar and equatorial 
diameters. The spheres were imaged within an IEC body phantom 
filled with a decaying gallium-68 background, using a clinical PET/
CT system with a AFOV of 106 cm. Multiple 20 minute frames were 
reconstructed with different reconstruction parameters at time 
points when the foreground activity concentration was 2, 4, 8, 10, 
and 16 times higher than the background activity concentration. 
Recovery coefficients (RCs) were calculated following the European 
Association of Nuclear Medicine Research Ltd. (EARL) convention for 
RCmax, RCpeak, and RCmean. Results: The activity concentration 
within the spheres was 25.9 kBq/ml, and their average sphericity was 
0.999948 ± 0.000068. Our PET system was able to resolve the new 
smallest sphere visually and quantitatively within all backgrounds. 
Depending on reconstruction parameters, the highest background 
activity concentration resulted in a spill-in related RCmax increase 
for the smallest sphere of up to 100%, while RCmean was most 
susceptible to different foreground to background ratios. Robust 
background activity independent measurements were seen for 
the RCmax values and when using a resolution recovery algorithm 
for image reconstruction with 4 iterations, 5 subsets and 4.8 mm 
Gauss filtering. This parameter set was also optimal for compliance 
with the EARL2 standard on our PET/CT system. Conclusion: Our 
method produces long-lived solid-state phantoms for consistent 
and reproducible validation of total body PET/CT systems, with 
the possibility to use the same phantom repeatedly in multicentre 
clinical trials. A varying background allows the assessment of trial 
specific acquisition protocols that match the clinical question better 
than a predefined generic protocol. References: [1] 3D Printing of 
Germanium-68 PET Phantoms, L. Meier et al., IEEE Nuclear Science 
Symposium and Medical Imaging Conference 2021

EPS-038
Introduction of a 3D printed anthropomorphic left 
ventricle myocardial phantom for nuclear cardiology 
applications
J. Kiss1, L. Balkay2, K. Kukuts3, M. Miko2, A. Forgacs3,4, G. Trencsenyi2, 
A. Krizsan3;  
1Division of Radiology and Imaging Science, Department 
of Medical Imaging, Faculty of Medicine, University of 
Debrecen, Debrecen, HUNGARY, 2Division of Nuclear 
Medicine and Translational Imaging, Department of Medical 
Imaging, Faculty of Medicine, University of Debrecen, 
Debrecen, HUNGARY, 3ScanoMed Nuclear Medicine Centers, 
Debrecen, HUNGARY, 4Mediso Ltd., Budapest, HUNGARY.

Aim/Introduction: Performance measurements and optimization 
of nuclear medicine imaging systems involve the use of different 
phantoms to mimic human activity distributions [1]. In the field of 
nuclear cardiology, cardiac inserts are frequently used to characterize 
SPECT and PET systems. These phantom solutions are generally 
featuring a simple anatomical representation of the heart [2]. 3D 
printing technology paves the way to create cardiac phantoms 
reflecting more accurately the real anatomy. In our presentation, 
we introduce how a fillable left ventricular myocardium (LVm) 
phantom can be manufactured using geometry extracted from real 
patient image data. Materials and Methods: The LVm of a healthy 
subject was segmented from 18F-FDG attenuation corrected 
PET image set. Two types of phantoms were created and 3D 
printed: one representing the original healthy LVm, and the other 
mimicking myocardium with a perfusion defect. The accuracy of 
the LVm phantom production was investigated by high resolution 
CT scanning of 3 identical replicas. 99mTc SPECT acquisitions 
using local cardiac protocol were performed, without additional 
scattering media (,,in air” measurements) for both phantom 
types. Furthermore, the healthy LVm phantom was inserted in a 
commercially available anthropomorphic torso phantom (,,in torso” 
measurement) and measured with hot background and hot liver 
insert. Results: Phantoms were easy to fill without any air-bubbles 
or leakage, and were found to be reproducible and fully compatible 
with the torso phantom. Seventeen segments polar map analysis 
of the ,,in air” measurements revealed that a significant deficit in 
the distribution appeared where it was expected. 59% of polar 
map segments had less than 5 % deviation for the ,,in torso” and 
,,in air” measurement comparison. Excluding the deficit area, 
neither comparison had more than a 12.4% deviation. All the 
three polar maps showed similar apex and apical region values 
for all configurations. Conclusion: Fillable anthropomorphic 3D 
printed phantom of LVm can be produced with high precision 
and reproducibility. LVm phantoms were found to be suitable for 
SPECT image quality tests through different imaging scenarios. 
The flexibility of the presented manufacturing process provides 
scalable and anthropomorphic image quality phantoms in nuclear 
cardiology imaging. References: 1. Khorshidi A.; Assessment of 
SPECT images using UHRFB and other low-energy collimators in 
brain study by Hoffman phantom and manufactured defects. Eur 
Phys J Plus. Springer Berlin Heidelberg; 2020;135:1-19. 2. Blaire T. 
et al.; First assessment of simultaneous dual isotope (123I/99mTc) 
cardiac SPECT on two different CZT cameras: A phantom study. J 
Nucl Cardiol. 2018;25:1692-704.
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EPS-039
Optimizing Dose Regimen for Ga-PSMA PET/CT Imaging 
While Preserving Image Quality required for Lesion 
Detection
P. Sheikhzadeh1, A. Monsef1, A. Ghafari1, E. Ahmadi2;  
1Tehran University Of Medical Science, Tehran, IRAN, 
ISLAMIC REPUBLIC OF, 2Mashhad University Of Medical 
Science, Mashhad, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: PET/CT imaging using 68 Ga-PSMA has become 
a strong tool in prostate cancer imaging. Current guidelines of the 
European Association of Nuclear Medicine (EANM) recommend an 
injected dose of approximately 1.8-2.2 MBq per kilogram of body 
weight for Ga-PSMA studies. This unoptimized dose regimen causes 
image quality degradation, especially in the case of obese patients. 
This retrospective study aims to propose an optimized dose 
regimen providing acceptable image quality and lesion detection. 
Materials and Methods: Ga-PSMA PET/CT scans of 50 patients with 
prostate cancer were selected, retrospectively. For each patient, the 
signal-to-noise ratio (SNR, measured in the liver was normalized to 
the injected activity (A) and scan time (t) according to the following 
formula: SNRnorm= SNRL/A(MBq)×t(min) for different patient’s 
parameters such as weight (kg), BMI and lean body mass. Nonlinear 
fitting was performed on SNRnorm data to find a function in the 
form of SNRnorm= a.p-b, in which p was patient’s parameter and 
a and b were fitting derived constants. Dose time product (DTP) 
was mathematically defined as DTP= A.t= (SNRL/a)2×p2b was 
calculated for each parameter. DTP, injected activity, and scan 
time were calculated in both traditional and new formulas and 
Wilcoxon signed-rank was performed as a significant statistical test 
(p value<0.05) to evaluate changes. Results: Being revealed power 
equations for DTP, indicated their non-linear relationship with 
patients’ parameters, which were DTP = 43.2× W0.46, DTP = 69.6× 
(BMI)0.46, DTP = 24.07× (LBM)0.64 for weight, BMI, and lean body 
mass, respectively. Applying the new formula led to the DTP (MBq.
min) decreasing from 633.4±28 to 316.5±20, injected dose (MBq) 
decreasing from 174.3±33 to 104.5±44, and scan time (minute) 
from 3.6±1.5 to 1.8±0.3. Findings showed a significant decrease 
in DTP, injected activity, and scan time by approximately 50%, 
40%, and 50% (P<0.0001). Conclusion: We proposed a non-linear 
equation for an optimized injected dose regimen in Ga-PSMA PET 
imaging for different patient parameters. This dose regimen can 
significantly lower injected dose and scan time for such imaging 
while preserving image quality.

EPS-040
A highly reproducible ejection fraction estimation 
through PACS data-driven deep learning for automatic 
segmentation of diastole and systole regions of interest in 
ERNA scans
S. Seo1,2, J. Oh1, B. Park1,2, D. Lee1, S. Han1, D. Moon1;  
1Department of Nuclear Medicine, Asan Medical Center, University 
of Ulsan College of Medicine, Seoul, KOREA, REPUBLIC OF, 
2Department of Biomedical Engineering, Asan Medical Center, 
University of Ulsan College of Medicine, Seoul, KOREA, REPUBLIC OF.

Aim/Introduction: Planar equilibrium radionuclide 
angiocardiography (ERNA) is a useful imaging technique providing 
the ejection fraction (EF), which is by far the most important 
parameter for functional cardiac imaging. EF measurement by ERNA 
scans were done with commercially available software by manually 
or semi-automatically after manual definition of the location of left 
ventricle. This process requires the tracing of region of interest (ROI) 

in the end systolic and diastolic images selected from ERNA scans, 
which is not only labor-intensive and time-consuming, but posing 
disadvantages in terms of inter and intra-rater reliabilities. To resolve 
these issues, we devised a deep learning (DL)-based segmentation 
of target (i.e., end-diastole and end-systole) ROIs using the deep 
convolutional neural network model (deep CNN). Materials and 
Methods: A total of 41581 ERNA scans were performed at our 
institution between January 2010 and June 2021. All data were 
automatically downloaded after the study approval by Institutional 
Review Board. Among them, 41464 ERNA scans were applied to our 
technique, except for a total of 117 cases, which we found unsuitable 
for training, including inadequate left anterior oblique view, failure 
to properly reflect end-diastole/end-systole ROI, low count due to 
poor labeling efficiency, dextrocardia, and breast expander artifact 
in LV area cases. As for deep learning labels, binary ROI masks, 
which are manually-drawn by expert nuclear medicine radiological 
technologists and are available in our in-house PACS system termed 
PetaVision, for diastolic and end systolic images selected from ERNA 
scans were used. DL training with 24 input channels was conducted 
through 4-fold cross validation to resemble the ground-truth ROI 
on end-systolic and end-diastolic image. For model evaluation, we 
analyzed dice similarity coefficient between manually-traced ROIs 
and DL generated ROIs. Finally, we evaluated the concordance 
correlation coefficients (CCC) between EF values obtained through 
aforementioned different methods. Results: Our devised method 
achieved high VOI agreements between end-diastole/end-systole 
ROIs defined by both methods (i.e., manual tracing [ground truth] 
and DL) in terms of dice similarity coefficients (0.95±0.02/0.92±0.03, 
respectively). End-diastole/End-systole total counts and EF values 
obtained by both methods showed high CCC. (CCC=0.933 
(95% confidence interval (CI) 0.931-0.934), CCC=0.969 (95% CI 
0.968-0.97), and CCC=0.966 (95% CI 0.965-0.966), respectively, 
P<0.001). Conclusion: We established a novel deep CNN-based 
EF quantification method through automatic end-diastole/end-
systole ROIs segmentation CNN trained using PACS data, reducing 
labor intensive process of manual ROI definition in ERNA scans 
quantification by experts. 
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EPS-041
18F-FDG PET/CT In Infective Endocarditis: Impact As A 
Major Diagnostic Duke Criterion And In The Evaluation Of 
Extracardiac Infectious Manifestations
A. Padilla Bermejo1, A. M. García Vicente1, M. Amo Salas2, 
M. N. Sicilia Pozo1, C. Lucas Lucas1, M. Negreira Caamaño3, L. 
García Zoghby1, F. J. Pena Pardo1, E. Noriega Álvarez1, M. Á. Pérez 
Martínez3, Á. Soriano Castrejón1;  
1Nuclear Medicine Department, University General 
Hospital of Ciudad Real, Ciudad Real, SPAIN, 2Department 
of Mathematics, Castilla-La Mancha University, Ciudad 
Real, SPAIN, 3Cardiology Department, University General 
Hospital of Ciudad Real, Ciudad Real, SPAIN.
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Aim/Introduction: To assess the utility of 18F-FDG PET/CT in the 
diagnosis of cardiac (endocarditis) and extracardiac infectious 
manifestations (EIM) in patients suspicious of native valve 
endocarditis (NVE), prosthetic valve endocarditis (PVE) and 
implantable cardiac electronic device infection (ICEDI). Materials 
and Methods: A retrospective study including patients with 
suspected NVE, PVE or ICEDI from April 2019 to January 2022 was 
perfomed. 18F-FDG PET/CT from head to upper thights acquisition 
at 60 min and thoracic delayed acquisition at 120 180 min was 
performed (10 min/bed), all patients under myocardial suppression. 
Clinical patient data and antibiotic treatment duration previous to 
18F-FDG PET/CT were collected. Patients were classified according 
to modified Duke criteria as rejected, definite or possible, before 
the realization of 18F-FDG PET/CT (pre-test). The final diagnosis 
(endocarditis with/without EIM) was established by the Endocarditis 
Team after patient follow-up, using all the available results. Sensitivity 
and specificity of 18F-FDG PET/CT and echocardiography for the 
diagnosis of cardiac infection was calculated. Results: Eighty-five 
patients were assessed: 34 with NVE, 33 with PVE and 18 with 
ICEDI. Attending to pre-test Duke criteria, the value obtained for 
rejected, definite or possible were 8/34 (23.5%), 7/34 (20.6%) and 
19/34 (55.9%) in NVE and 10/33 (30.3%), 7/33 (21.2%) and 16/33 
(48.5%) in PVE, respectively. The final diagnosis of endocarditis in 
NVE and PVE was 7/34 (20.6%) and 18/33 (54.5%), respectively. 
Sensitivity for 18F-FDG PET/CT vs echocardiography were 50% vs 
71% in NVE and 70.6% vs 66.6% in PVE. Specificity for 18F-FDG PET/
CT vs echocardiography were 95% vs 69% in NVE and 78.6% vs 
80% in PVE. The final diagnosis of infection in ICEDI was 9/18 (50%). 
Sensitivity for 18F-FDG PET/CT vs echocardiography were 88% vs 
37.5% and specificity 100% vs 80%. Of all patients included, 83% 
were on antibiotic treatment with a mean of 15.2 days until the 
18F-FDG PET/CT. 18F-FDG PET/CT identified 13/34 (38.2%), 13/33 
(39.4%), and 7/18 (38.9%) EIM in NVE, PVE and ICEDI, respectively. 
Furthermore, integration of 18F-FDG PET/CT in the modified Duke 
criteria in PVE allowed appropriate reclassification of 7/16 patients 
from possible to definite endocarditis. Conclusion: 18F-FDG PET/
CT had a moderate sensitivity in suspected PVE and ICEDI, despite 
previous long-term antibiotic treatment, with an appropriate post-
test Duke classification 43% of PVE. The use of 18F-FDG PET/CT 
has shown to be useful in the detection of extracardiac infectious 
manifestations, in similar proportions in all the clinical infective 
categories. 

EPS-042
Viewing tuberculosis through the antitubercular 
lens - Ethambutol scintigraphy with SPECT/CT in 
extrapulmonary tuberculosis
N. Damle, D. Khan, S. Sagar, A. Tyagi, G. Arora, P. Ranjan, C. Bal, 
M. Tripathi, B. Bhattacharya, A. Ray, G. Tej, S. Sikdar, P. Naranje, A. 
Goyal;  
All India Institute of Medical Sciences, New Delhi, INDIA.

Aim/Introduction: 99mTc-Ethambutol scintigraphy (EMB scan) can 
demonstrate presence of Mycobacterium Tuberculosis in vivo, 
and literature on this technique is scarce. Tuberculosis is major 
infectious disease in many parts of world and a noninvasive test to 
establish diagnosis, stage and prognosticate is the need of the day. 
We aimed to assess uptake of 99mTc-Ethambutol in lesions proven 
to be tubercular on radiological/microbiological investigations or 
FNAC/ Biopsy and /or showing clinical response post Antitubercular 

Therapy. Materials and Methods: Radiolabelling was carried out 
in house and 10-15mCi of tracer was injected intravenously and 
planar whole body images were acquired over 4 hours, with at 
least 3 images for each patient, preferably within two hours. Images 
were interpreted by two experienced Nuclear Medicine physicians. 
Images with no colloid formation or free activity and well visualized 
gall bladder and kidneys were considered interpretable. Any focal 
uptake of radiotracer outside expected normal biodistribution and 
corresponding to known site of disease was considered as positive. 
Results: Fifty four patients with tuberculosis (Tb) (age>18 years), 
who were included in this study were classified into three groups 
namely, bone, lymph nodal and abdominal Tb groups based on 
symptomatology and initial investigations. 20 patients (M=5; F=15) 
were included in bone Tb group. EMB scan was positive in 16/20 
(80%). Lymph nodal Tb group had 20 patients (M=14; F=6). EMB 
scan showed positive result in 10/20 patients (50%). 14 patients 
(M=8; F=6) were included in abdominal Tb group. EMB scans were 
positive in 9/14 (64.2%). SPECT/CT was helpful in mediastinal and 
abdominal disease to differentiate lesions from blood pool and 
gut activity respectively. EMB scan showed an overall positivity of 
64.89% (35/54). Conclusion: Among the three groups ethambutol 
scintigraphy was positive maximally in bone Tb group and had 
moderate positivity in other two groups. Presence of uptake can aid 
in diagnosing tuberculosis but lack of uptake cannot exclude the 
diagnosis. Moreover, until the false positives are well established, it 
should not be used as diagnostic test. 99mTc-Ethambutol scintigraphy 
can demonstrate drug accumulation in vivo and help in mapping 
lesions however further studies are required to see if this technique 
can help in treatment response assessment and prognostication. 

EPS-043
Value Of F-18 FDG PET/CT In Symptomatic And 
Asymptomatic Tuberculosis Cases
E. Akgun1, R. Akyel2;  
1University of Health Science Türkiye, Basaksehir Cam and 
Sakura City Hospital, Istanbul, TÜRKIYE, 2University of Health 
Science Türkiye, Yedikule Chest Disease and Thoracic Surgery 
Research and Training Hospital, Istanbul, TÜRKIYE.

Aim/Introduction: The aim of this retrospective study is to evaluate 
the difference of 18-Fluorine fluoro-2-deoxy-D-glucose (18-F 
FDG) positron emission tomography/ computed tomography 
(PET/CT) images between the symptomatic and asymptomatic 
tuberculosis (TB) cases, as well as the correlation between the 
standard uptake value (SUV) with types of symptoms and also 
lesions. Materials and Methods: One hundred-fourteen patients 
diagnosed with pulmonary/extrapulmonary TB underwent whole-
body 18-F FDG PET/CT. Cases were categorized according to 
symptom status, types/number of symptoms, types/localization 
of lung lesions. Every lesions with pathologic features on CT and/
or increased F-18 FDG uptake were analysed qualitatively and 
semiquantitatively using the maximum SUV (SUVmax). Results: 
One hundred-fourteen patients (n = 40 female, n = 74 male; median 
age 57) were enrolled in this study. Among these cases, 84 were 
diagnosed having symptomatic TB, and 30 were asymptomatic 
pulmonary tuberculosis. No significant difference was found 
between the symptom positive and negative groups in terms of 
gender, localisation/types of lung lesion, and extrapulmonary 
TB involvement sides detected with PET/CT. SUVmax values of 
lesions located in the multilobar lung were significantly higher 
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than lesions located in the superior lobe (7.24 g/ml vs 4.52 g/ml, 
p=0.002). Main lung lesions were in the form of consolidation (n= 
33), cavitation (n =18), micronodules (n = 4), and nodules (n = 
34) on CT images. There was no statistically significant difference 
between the SUVmax values of the types of lung lesions (p=0.09). 
While statistically significant positive low correlation were detected 
between SUVmax of lung parenchymal lesions and the number of 
symptoms (r=0.25, p=0.02); localisation of lesions (r=0.33, p=0.002); 
statistically significant but negative low correlation were detected 
between SUVmax of lung parenchymal lesions and the types of 
lesions (r=-0.25, p=0.02). Statistically significant moderate negative 
correlation was found between the SUVmax values of the pleural 
lesions and the ages of the cases (r=-0.43, p=0.02). There was no 
significant correlation between SUVmax values of other lesions with 
age, and number of symptoms. Conclusion: Interestingly, there was 
no significant difference between symptomatic and asymptomatic 
TB cases in terms of lung lesion types and extrapulmonary TB 
involvement sides, and no moderate-high correlation was found 
between the SUVmax value of lung lesions and the number of 
symptoms and types of lung lesions. Based on these findings, 
we think that FDG PET is a valuable imaging modality even in 
asymptomatic cases with a low probability of clinically active TB.  

EPS-044
Exploring the clinical ambit of99m Tc Ubiquicidin 
scintigraphy
D. Khan, S. Sagar, N. A. Damle, V. Tiwari, A. Tyagi, G. Arora, C. Bal, R. 
Kumar, H. Verma, R. Meel;  
AIIMS Delhi, Delhi, INDIA.

Aim/Introduction: 99mTc-labeled UBI 29-41 is a cationic, synthetic 
antimicrobial peptide fragment that binds preferentially with the 
anionic microbial cell membrane at the site of infection. We aimed 
to evaluate the role of 99mTc-labeled UBI 29-41 in various infective 
pathologies like fungal infections, osteomyelitis and periprosthetic 
infection. Materials and Methods: Fifty four patients were 
retrospectively included in the study. Overall, 185-370 MBq of Tc-
UBI (29-41) was injected intravenously in all the patients. A dynamic 
image was acquired over 15 mins after injection, followed by spot 
views (at least 2) of the suspected site of infection between 15mins 
and 2 hours. Whole body image was done once between 30-60mins 
to confirm appropriate biodistribution and SPECT/CT between 
1 hour and 2 hour (if required). All the scans were evaluated by 
two independent nuclear medicine physicians. Results: Studies 
of 54 adult patients (M=39; F=15), median age of 50.1 years, with 
clinical suspicion of infection were evaluated based on qualitative 
scan findings with. Out of the 54 patients, 04 patients were referred 
for aspergillosis, 14 for mucormycosis, 12 for osteomyelitis, 20 for 
periprosthetic infection, and 4 with miscellaneous diagnoses. 
99mTc-labeled UBI 29-41 was positive in 4/4(100%) aspergillosis, 
5/12(41.6%) osteomyelitis, 14/20(70%) periprosthetic infection, 
10/14(71.4%) mucormycosis and 3/4(75%) miscellaneous patients 
with an overall positivity rate of 36/54(66.9%). Conclusion: 
Establishing early diagnosis of infection is critical in preventing 
complications, and 99mTc- UBI scans are useful in demonstrating 
the same. Further studies can help in confirming its utility in 
underutilized indications.

EPS-045
Role of 18F- FDG PET-CT scan in evaluation of tuberculosis 
- pulmonary and unusual extrapulmonary involvement: A 
case series
R. Rungta, M. Pereira, N. Singh, D. Shivdasani, D. Roy, S. Dang;  
P. D. Hinduja National Hospital, Mumbai, INDIA.

Aim/Introduction: [18F]FDG PET-CT is a commonly used modality 
in diagnosis, staging, restaging and treatment response evaluation 
of different types of cancers. However, [18F]FDG radiotracer can 
also localise to infective foci like tuberculosis, in addition to 
malignant cells on [18F]FDG PET-CT scan. Tuberculosis (TB), a known 
communicable infection, is a global epidemic with high morbidity 
and mortality. Lungs are the most common site of involvement, 
however extrapulmonary TB comprises 15% of TB infections. The 
aim and objective of this study is to evaluate the role of [18F]FDG PET-
CT in localising an infective foci like tuberculosis (TB) in different 
clinical settings(pulmonary and extrapulmonary tuberculosis), 
guide biopsy and also to evaluate therapeutic response in a 
confirmed case of Tuberculosis. Materials and Methods: We 
retrospectively collected data of patients who underwent [18F]

FDG PET-CT scan in view of pyrexia of unknown origin, and on 
further investigations were diagnosed with tuberculosis (including 
pulmonary and extrapulmonary sites) from the year 2016 to year 
2021. A total of 12 patients were included in this study and [18F]

FDG PET-CT scan findings were noted. Results: Among these 12 
patients, 5 patients had pulmonary TB, and 7 had extra pulmonary 
TB (involving sites like prostate, meninges, bones, nodes, pleura and 
one patient with co-existent malignancy). Among these, FDG PET-
CT guided biopsy in 4 out of 7 patients with extrapulmonary TB 
and in all 5 pulmonary TB patients. These patients were later started 
on anti tuberculosis drugs and responded well to it. Conclusion: 
[18F]FDG PET-CT is a useful modality in infection imaging like TB 
where it helps in detection of additional unknown sites of disease 
involvement, in selection of most active site for biopsy and guiding 
appropriate treatment. References: 1. Harkirat S, Anana SS, Indrajit 
LK, Dash AK. Pictorial essay: PET/CT in tuberculosis. Indian J Radiol 
Imaging. 2008;18(2):141-147. 2. Rahman WT, Wale DJ, Viglianti BL, et 
al. The impact of infection and inflammation in oncologic 18F-FDG 
PET/CT imaging. Biomed Pharmacother. 2019;117:109168.

EPS-046
Lung Ventilation and Perfusion SPECT in long-COVID-19
I. Lopo1, A. P. Moreira1,2, P. Lapa1,3, G. Costa1,3;  
1Centro Hospitalar e Universitário de Coimbra, Coimbra, 
PORTUGAL, 2Instituto de Ciências Nucleares Aplicadas à 
Saúde (ICNAS), Coimbra, PORTUGAL, 3Faculdade de Medicina 
da Universidade de Coimbra, Coimbra, PORTUGAL.

Aim/Introduction: Knowledge about COVID-19’s physiopathology 
is still scarce, mainly with respect to the recovery phase. Nonetheless, 
its association with an increased incidence of thromboembolic 
phenomena is well established. Ventilation/Perfusion single-photon 
emission computed tomography (VP-SPECT) plays a major role 
in the evaluation of pulmonary embolism (PE) and microvascular 
disease, given its high sensibility and low radiation burden. We aim, 
with this study, to review the contribution of VP-SPECT in these 
patients’ follow-up, with a particular focus on those with long-
COVID-19. Materials and Methods: We performed a retrospective 
study with COVID-19 patients that underwent VP-SPECT in our 
Department, until march-2022. Functional impairment of global 
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pulmonary perfusion (FIGPP) was quantified by assigning points 
for each segment with a mismatch defect (a total of 36 points in 
18 segments). PE was defined by the presence of segmental or 
subsegmental pleural-based mismatch defect(s) assessed at least 
2 points. All relevant demographic/clinical data were collected. 
Results: Sixty patients (mean age 54.8±12.8 years, 51.3% female) 
with a history of COVID-19 underwent VP-SPECT on average 
285.6±127.2 days after infection. There was a high prevalence of 
severe infections (58%, N=29) and admitted patients (64.9%, N=37), 
with a mean length of stay in the hospital of 22.5±17.2 days. Six 
patients (10.2%) had acute PE associated. The main reason for VP-
SPECT was post-infection fatigue/dyspnoea (71.7%; N=43). Only 
6.9% of patients underwent VP-SPECT during acute disease (N=4). 
Median FIGPP was 6% (0-47). Patients who were hospitalized 
(p=0.066) or who had severe disease (p=0.161) showed no 
statistically significant differences in FIGPP. Management change 
after VP-SPECT occurred in 11.9% (N=7). Patients who did not start 
anticoagulant therapy (N=46) showed a median FIGPP of 6% (0-
18). Conclusion: Our findings suggest that, although clinically 
relevant, persistent post-COVID-19 fatigue/dyspnoea symptoms 
do not appear to be justified by a FIGPP associated with significant 
thromboembolism and are unrelated to disease severity and need 
for hospitalisation. However, VP-SPECT played an important role 
both in excluding serious sequelae of thromboembolism and 
in identifying patients at higher risk of developing pulmonary 
hypertension. 

EPS-047
Lung perfusion assessment in Long-COVID children: a 
pilot study
D. Pizzuto1, D. Buonsenso2,3,4, A. Fragano1, F. Baldi5, D. Di Giuda1,6;  
1Nuclear Medicine Unit, Department of Radiology, Radiotherapy 
and Hematology, Fondazione Policlinico Universitario A. Gemelli, 
IRCCS, Rome, ITALY, 2Dipartimento di Scienze di Laboratorio e 
Infettivologiche, Policlinico Fondazione Universitario A Gemelli 
IRCCS, Rome, ITALY, 3Department of Woman and Child Health 
and Public Health, Fondazione Policlinico Universitario A 
Gemelli IRCCS, Rome, ITALY, 4Global Health Research Institute, 
Istituto di Igiene, Università Cattolica del Sacro Cuore, Rome, 
ITALY, 5Division of Respiratory Medicine, Fondazione Policlinico 
Universitario “A. Gemelli” IRCCS, Rome, ITALY, 6Section of Nuclear 
Medicine, University Department of Radiological Sciences and 
Hematology, Uniiversità Cattolica del Sacro Cuore, Rome, ITALY.

Aim/Introduction: There is growing interest in the clinical 
management of children with persisting and debilitating symptoms 
after Sars-COV-2 infection (Long-COVID). Chronic effects could arise 
from residual clot burden and small vessel inflammation, both 
expressing endothelial damage that may lead to lung perfusion 
impairment. 99mTc-macroaggregated albumin (MAA) SPECT/
CT is a well-established tool to detect lung perfusion defects, 
even at the small-vessels level. This pilot study aimed at assessing 
lung perfusion in Long-COVID children with MAA SPECT/CT and 
at comparing functional patterns with clinical scenarios during 
acute infection and follow-up. Materials and Methods: Clinical 
and biochemical data were collected during acute infection and 
follow-up in 10 children (6 males and 4 females, mean age: 13.6 
years) fulfilling Long-COVID diagnostic criteria and complaining of 
chronic fatigue and post-exertional malaise after mild efforts. All 
patients underwent a cardiopulmonary test and MAA SPECT/CT 
scan. Dose activities were properly chosen according to the EANM 

guidelines for lung scintigraphy in children. Intravenous injections 
were administered to patients in the supine position immediately 
before the planar scan, which was followed by the lung SPECT/CT 
acquisition. Reconstructed studies were visually analyzed. Imaging 
results were compared with clinical scenarios during acute infection 
and follow-up. Results: The severity of acute disease was mild and 
moderate in 6/10 (60 %) and 2/10 (20 %) children, respectively; 
there were no significant symptoms in the remaining 2 cases. 
Persisting symptoms after the acute phase were observed in 7/10 
(70%) patients. Five out of 10 (50.0%) children showed perfusion 
defects on MAA SPECT/CT scan, without morphological alterations 
on co-registered CT. In particular, 4/5 (80%) children with lung 
perfusion abnormalities were previously affected by a mild acute 
infection, whereas a single child (20%) was asymptomatic. However, 
during the follow-up, persisting symptoms (e.g., headache and 
dyspnea after the cardiopulmonary test) were detected in 5/5 
(100%) patients. Conversely, among the five children without lung 
perfusion defects, only 2 (40%) showed persisting symptoms (in 
particular, headache), while 3 (60%) children had dyspnea after the 
cardiopulmonary test. Conclusion: This pilot study showed lung 
perfusion defects in Long-COVID children. Despite the small patient 
sample, perfusion abnormalities on MAA SPECT/CT seem to occur 
more frequently in children with persisting symptoms following the 
acute infection and dyspnea after the cardiopulmonary test. Larger 
cohort studies are needed to confirm these preliminary results, 
providing a better selection among children who can benefit the 
most from MAA SPECT/CT imaging. 

EPS-048
Antibody-negative silent thyroiditis after vaccination with 
SARS-CoV-2 mRNA-vaccine: a novel entitity (not) to be 
confused
B. Schemmer;  
Department of Nuclear Medicine, Ulm University 
Medical Centre, Ulm, GERMANY.

Aim/Introduction: Since the start of the SARS-CoV-2 pandemic in 
Germany 03/2020 we monitored our patient collective for Covid-19 
related changes in thyroid function. Aside from the overt Covid-
thyroiditis we noticed a new form of silent antibody-negative 
thyroiditis after mRNA-vaccination which due to its unexpected 
occurrence can be mistaken for other thyroid disorders. Materials 
and Methods: We searched our local database for patients with 
new diagnosis or suspicion of thyroiditis from 03/2020 to 04/2022. 
Excluding (prepandemic) specific forms of thyroiditis (Graves, 
deQuervain, etc.), 18 patients remained for analysis. Median follow-
up was 6 months [min 0, max 12]. Results: 12 asymptomatic 
patients presented one month [0,3] after vaccination with a mRNA 
vaccine, 6 symptomatic patients 6 months [4,8] after infection 
with SARS-CoV-2. All patients presented with features of thyroiditis 
once we had a better understanding of disease progression, no 
specific antibodies were present except in patients with preexisting 
autoimmune thyroiditis (4/18). In one patient FNAC was performed 
showing lymphocytic infiltrates resembling Hashimoto’s. Using 
our two earliest patients (one female 75y, one male 78y) with 
unexpected low uptake after mRNA-vaccination despite established 
history of disseminated thyroid autonomy as prototypes we could 
follow the typical progression of thyroiditis with low, increased and 
normalization of uptake with typical changes of thyroid hormones 
and sonography over the course of 12 and 10 months respectively. 
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The male patient was planed for radio-iodine therapy for 
disseminated autonomy (TcU 3.2%), was vaccinated with an mRNA 
vaccine before pre-therapy I131-uptake three weeks later which 
was unexpectedly low (3.7%) making therapy doses unreasonably 
high. In the female patient low uptake was at first thought to be due 
to iodine contamination (TcU 0,19%) which was ruled out and on 
follow-up 4 weeks later had an TcU of 16.4% with hyper-perfusion 
of the thyroid. Even though both patients required carbimazole 
before vaccination they haven’t for the entire time since vaccination 
and were euthyroid for approximately one year currently returning 
to their original latent hyperthyroid state. Conclusion: With the 
anticipation of an antibody-negative silent thyroiditis after mRNA-
vaccination for SARS-CoV-2 we were able to correctly predict and 
confirm low thyroid uptake or incorrect diagnosis in 3/5 patients 
planned for radio-iodine therapy approximately one month after 
mRNA-vaccination (one graves disease, one suspected disseminated 
thyroiditis and one unifocal thyroid autonomy) preventing therapy 
failure, in 2 patients with unifocal autonomic nodules no lowered 
uptake after vaccination was seen and radio-iodine therapy was 
performed as planned. 

EPS-049
Expiratory filter sets substantially reduce exhaled small 
bioaerosol particles and potential COVID-19 virus load
H. Hautzel1, T. Bartel1, K. Darwiche2, C. Aigner3, C. Taube4, K. 
Herrmann1;  
1University Hospital Essen, Department of Nuclear Medicine, 
Essen, GERMANY, 2University Hospital Essen, Department of 
Pulmonary Medicine, Section of Interventional Pneumology, West 
German Lung Center, Ruhrlandklinik, Essen, GERMANY, 3University 
Hospital Essen, Department of Thoracic Surgery and Endoscopy, 
West German Lung Center, Ruhrlandklinik, Essen, GERMANY, 
4University Hospital Essen, Department of Pulmonary Medicine, 
West German Lung Center, Ruhrlandklinik, Essen, GERMANY.

Aim/Introduction: Airborne infections are particularly challenging 
for in-patient care units. In general, hospitals take more precautions 
to prevent airborne spread of diseases and several guidelines 
recommend expiratory filters during nebulizer therapies to reduce 
exhaled bioaerosols. However, a substantial reduction of virus-
loaded aerosols depend on a high filter performance for particles 
100 - 500nm in size. This study aimed to test the effectiveness of 
filter pads in the reduction of exhaled aerosols by applying 99mTc-
labeled graphite aerosol. Materials and Methods: In 37 patients 
with suspected pulmonary embolism or CTEPH an inhalation 
scintigraphy was performed with 99mTc-labeled graphite aerosol 
(Technegas©, particle size 30 - 60nm ). The exhalate was filtered 
by a PARI filter/valve set equipped with a PARI filter pad and then 
collected in a plastic bag reservoir. Count rates of the filter pads 
and reservoirs were estimated by planar imaging within a SPECT/
CT. In addition, the individual volumes of the exhaled air were 
determined. The percentage filter efficacy of the filter pads was 
calculated. Finally, correlational statistics (Spearman’s correlation) 
addressing the following interactions were performed: (1) exhalate 
volume and count rates of the filter pads, (2) filter pads’ count rates 
and filter retention efficacy, and (3) exhaled breath volume and filter 
retention efficacy. Results: Mean count rates of the filter pads and 
the reservoirs containing the filtered exhalate were 26023 ± 8327 
cts/s and 169 ± 153 cts/s, respectively. The efficacy of the PARI filter/
valve set with PARI filter pad was 98.5 ± 0.9% (range 96.2 - 99.7%). 
The mean exhaled volume was 9.5 ± 4.6 l (range 2.4 - 21.0 l). The 
exhalate volumes positively correlate with the filter pad count 

rates (p=0.006) which, in turn, negatively correlate with the filter 
pad efficacy (p=0.04). However, an inter-relation of exhaled breath 
volume and filter pad efficacy failed to reach significance (p=0.07). 
Conclusion: The filter pad of the PARI filter/valve set demonstrated a 
high retention rate of aerosol particles < 100nm in size. Therefore, in 
patients suffering from respiratory infections these filter pads used 
in expiratory filters are suitable to substantially reduce airborne 
virus load, e.g. COVID-19 SARS CoV2, in their exhalates. Additionally, 
we found evidence that the filter retention efficacy decreased 
with increased filter particle load indicating a need for regular filter 
changes. 

EPS-050
Scintigraphic Patterns In Planar Pulmonary Perfusion-Only 
Studies In Patients With Dyspnea And Clinical Suspicion Of 
COVID-19 Infection
C. Balbín García, T. Amrani Raissouni, M. Feriche Aragón, M. 
Cañada Rodríguez, J. Villena Salinas, D. Patrut, S. Sanz Viedma;  
Hospital Universitario Virgen de la Victoria, Malaga, SPAIN.

Aim/Introduction: The purpose of this study is to perform a 
descriptive analysis of the scintigraphic patterns in pulmonary 
perfusion studies in patients with COVID-19 clinical suspicion, 
and its relation with biological (PCR positiviy) and biochemical 
parameters (D dimer plasmatic levels (DD)) as well as the presence 
of comorbidities. Materials and Methods: 84 patients (44 male: 
52.4% and 40 female: 47.6%, mean age: 68.08±15.85), either 
outpatients or hospitalized, with clinical COVID-19 suspicion, 
with conduction of the study from the onset of symptoms to 
even 19 months after it, in case of clinical persistence, and their 
pulmonary perfusion studies have been analyzed by three nuclear 
medicine physicians. The different patterns observed have been 
categorized in homogeneous, heterogeneous and segmental, 
and independence test have been run, by means of Chi square 
test (X2) or Fisher’s exact test (FET), to detect a possible association 
of the latter with laboratory confirmation of COVID-19 infection, 
DD plasmatic levels (normal: <500ng/ml, high: 500-1.000ng/
ml, and very high:>1.000ng/ml) and the absence or presence 
of comorbidity (pulmonary disease, cardiovascular disease or 
both).Odds Ratio (OR) calculation has been run to estimate the 
probability of presenting a heterogeneous scintigraphic pattern 
in COVID infected vs. not infected patients, as well as in patients 
with very high vs. high DD levels. Results: Different scintigraphic 
patterns (31% homogeneous, 58.3% heterogeneous or 10,7% 
segmental) have been observed in patients with suspected 
COVID-19, of whom 65.5% were confirmed cases. Independence 
tests showed association between scintigraphic perfusion patterns 
and COVID-19 confirmation [X2= 8.0, p<0.05, Phi=0,324], while it 
did not in relation to DD levels [FET= 2.74, p>0.05]. The relative risk 
of presenting a heterogeneous scintigraphy in COVID+ patients 
is 0.16 ([0.043-0.595] %95 CI), thus infection can be considered a 
mild protector factor for heterogeneity. With regard to absence of 
previous disease (27.4%) or presence of pulmonary (4.8%), cardiac 
(57.1%) or coexistence of both diseases (10.7%), no significant 
association to the scintigraphic pattern could be found (χ2= 7.511, 
p>0.05]). Conclusion: Different scintigraphic patterns in pulmonary 
perfusion studies have been observed in patients with COVID-19 
suspicion, being the heterogeneous one remarkably more 
frequent. It is significantly associated to positive microbiological test 
results but not to plasmatic DD levels or presence of comorbidity. 
Covid-infected patients have lower probability of presenting a 
heterogeneous scintigraphy pattern than not infected ones.
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EPS-051
Post COVID Thyroiditis as Documented on Tc-99m 
Pertechnetate Thyroid Scan
B. Jain, Y. Khandelwal, P. Singh, M. Ora, A. H. Nazar, P. K. Pradhan, 
A. Arya, S. Barai, S. Gambhir;  
Sanjay Gandhi Post Graduate Institute of 
Medical Sciences, Lucknow, INDIA.

Aim/Introduction: The etiology of SAT (subacute thyroiditis) 
is presumed to be usually viral (most commonly associated 
viruses include enterovirus, coxsackievirus, mumps, measles, and 
adenovirus). In this pandemic era, prevalence of SAT associated 
with the COVID 19 seems to be increasing either during or after 
the course of disease, characterized by neck pain or discomfort, 
goiter and transient hyperthyroidism. However, this is usually 
missed due to the wide spectrum of COVID syndrome, and a simple 
thyroid scan can be instrumental in diagnosing related thyroiditis. 
Materials and Methods: We report 3 (1 male, 2 females) cases 
of thyroiditis detected using Tc99m pertechnetate scan. Thyroid 
scan was done 20 minutes after injection of 5 milicuries (170 
MBq) of Tc99m pertechnetate and planar images were acquired. 
Results: 3 (1 male, 2 females) cases of thyroiditis detected using 
Tc99m pertechnetate scan. Mean age was 36.3 years. Symptoms 
such as goiter (n=1), neck pain and tenderness (n=2), weakness 
and fatiguability (n=3), palpitations (n=2), heat intolerance (n=1), 
restlessness (n=2) were observed along with raised T3, T4 hormone 
levels and suppressed TSH, 3-4 months after COVID infection (mean 
duration 3.3 months). Other possible causes of thyroiditis and drug 
interference were ruled out. Thyroid scan images revealed faint or 
absent tracer uptake in thyroid gland. Conclusion: The affinity of 
SARS-Cov-2 to the thyroid gland has been presumed via the ACE2 
receptors which are more prevalent in thyroid cells than lung 
cells. Inflammatory response and apoptosis is another proposed 
factor. Ultrasound will show a normal or enlarged thyroid but 
typically, diffusely, or focally hypoechogenic, and the color Doppler 
sonography will demonstrate low flow but thyroid scan is easier to 
perform, is less user dependent and carries more diagnostic value. 
COVID related thyroiditis can present months after infection and is 
a part of long COVID syndrome. Possibility of post immunization 
also exists. Thyroid scan can be widely used in these scenarios. 
References: 1. Brancatella A, Ricci D, Viola N, Sgrò D, Santini F, 
Latrofa F. Subacute Thyroiditis After Sars-COV-2 Infection. J Clin 
Endocrinol Metab. 2020 Jul 1;105(7):dgaa276. doi: 10.1210/clinem/
dgaa276. PMID: 32436948; PMCID: PMC7314004. 2.Campos-Barrera, 
Eugenia, Teresa Alvarez-Cisneros, and Mario Davalos-Fuentes. 2020. 
“Subacute Thyroiditis Associated with COVID-19.” Case Reports in 
Endocrinology 2020: e8891539.

EPS-052
Lung scintigraphy with SPECT/CT in the assessment of 
post COVID-19 respiratory complications
R. Ferrando1, K. Bayardo1, N. Maciel2, J. Naula1, J. Rios1, R. 
Hitateguy3, O. Alonso1, S. Traverso2;  
1University of the Republic, Montevideo, URUGUAY, 
2Hospital General de Agudos Dr. Cosme Argerich, Buenos 
Aires, ARGENTINA, 3Consultorio de Medicina Nuclear 
Ferrari Ferrando Páez, Montevideo, URUGUAY.

Aim/Introduction: The evolution of the COVID-19 pandemic has 
led to the appearance of a spectrum of pulmonary parenchymal 
and vascular pathology related to the disease, including the 

development of fibrosis and chronic thromboembolic disease. 
The aim of this study is to assess the utility of lung scintigraphy 
with SPECT/CT in the respiratory complications in post-COVID 
patients. Materials and Methods: Retrospective-prospective study 
that included 55 consecutive patients aged 27 to 84 years (55+/-
11 y.o., 31 women) from April/2020 to January/2022, from two 
nuclear medicine centers in Uruguay and one in Argentina. Patients 
presented with dyspnea (n=52), chest pain (n=1), right heart failure 
(n=1) or O2 desaturation (n=1). Lung scintigraphy with 99mTc-MAA 
included planar images and SPECT/CT of the chest. Twenty-three 
patients underwent ventilation scintigraphy with 99mTc-DTPA. All 
the patients had a negative RT-PCR test for SARS CoV-2. Results: 
Most common risk factors included age > 55 years in 29 patients, 
diabetes in 10, obesity in 18 and hypertension in 30. Nine patients 
had asthma or COPD. Thirty-eight patients required hospitalization 
(8 in moderate care, 23 in ICU). All patients required O2 and 
received thromboprophylaxis during the illness. Only 4 patients 
had D-dimers, elevated in all of them. Six patients had Doppler 
ultrasound, negative in all of them. Seven patients had previous CT 
angiography, positive in 2. SPECT/CT was positive for pulmonary 
embolism (PE) in 10 patients (18%). Nine of them had ventilation 
studies. All presented typical segmental and/or subsegmental V/Q 
mismatches predominantly in the upper lobes and middle lobe. 
Thirteen patients (24%) presented matched defects, 11 of them 
with structural alterations on CT. CT abnormalities consisted of a 
reticular pattern with ground glass areas, consolidation foci and 
bilateral bronchiectasis. Two patients presented pleural effusion 
and 1 pericardial effusion. 3 patients with mismatched defects 
associated CT alterations. In clinical follow-up, all patients positive 
for PE were anticoagulated and improved after treatment. None of 
the patients presented PE during the acute phase of the disease. 
Conclusion: SPECT/CT lung scintigraphy is a useful tool to identify 
PE in patients with post-COVID syndrome. Beyond its advantages 
in the detection of small-vessel defects and the evaluation of 
chronic PE compared to CT angiography, the hybrid technique 
can demonstrate persistent pulmonary alterations that may 
explain the symptoms, separating the hemodynamic sequelae of 
deconditioning from limitations related to respiratory dysfunction 
in a new clinical situation that has the potential to become a public 
health problem. 

EPS-053
Pulmonary embolism on ventilation/perfusion 
scintigraphy during the COVID-19 pandemic
B. Pernthaler1, F. Weitzer1, C. Gstettner1, G. Pregartner2, R. M. 
Aigner1;  
1Medical University of Graz, Department of Radiology, 
Division of Nuclear Medicine, Graz, AUSTRIA, 2Medical 
University of Graz, Institute of Medical Informatics, 
Statistics and Documentation, Graz, AUSTRIA.

Aim/Introduction: In March 2020, the World Health Organization 
(WHO) declared the coronavirus disease (COVID-19) caused by 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) a 
pandemic. One complication associated with COVID-19 disease 
is a thrombotic event, including pulmonary embolism. The 
most commonly used imaging modality in nuclear medicine for 
diagnosing pulmonary embolism is ventilation/perfusion single-
photon emission computed tomography (V/Q-SPECT), especially 
in patients who are contraindicated to iodinated contrast agents 
and are not suitable for computed tomographic pulmonary 
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angiography (CTPA). However, the true impact of these increased 
thromboembolic events on pulmonary scintigraphy results has 
not yet been investigated. Therefore, we investigated the value 
of ventilation/perfusion scintigraphy for diagnosing pulmonary 
embolism during the COVID-19 pandemic. Materials and Methods: 
We retrospectively reviewed medical records of patients examined 
with 81mKr or 133Xe ventilation/ 99mTc-MAA perfusion scintigraphy 
between January 2019 and May 2021. Patients only examined 
with perfusions scintigraphy were excluded. The lung scintigraphy 
findings before (January 01, 2019 to March 15, 2020) and during 
(March 16, 2020 to May 31, 2021) the pandemic were compared. 
The number of examinations performed in the two periods 
were compared using Poisson regression, whereas Pearson’s chi-
square test was used for severity parameters. Results: The study 
population contained 1.127 patients, 538 before and 589 during 
the COVID-19 pandemic. The mean age was 68 years (standard 
deviation 17, range 17-99 years). No difference in the prevalence of 
positive lung scintigraphy was found before [144 (27 %)] and during 
the pandemic [179 (29%)] (p=0.433). During the pandemic the 
percentage of patients exhibiting central or segmental pulmonary 
embolisms slightly increased [3 (0.6%) vs. 9 (1.5%) and 21 (3.9%) vs. 
29 (4.9%)] compared to before, whereas. subsegmental pulmonary 
embolisms were equally frequent [120 (22%) vs. 132 (22%)] (overall 
p=0.345). The number of multiple (>4) emboli was increased [32 
(5.9%) vs. 45 (7.6%), p=0.314]. Conclusion: During the COVID-19 
pandemic, pulmonary ventilation/perfusion scintigraphy is also 
a reliable examination method for detecting pulmonary emboli. 
Although increased thromboembolic events were described with 
COVID-19 infections, no significant increase in the number or 
severity of detected pulmonary emboli could be observed in our 
population. 

EPS-054
Did the COVID-19 pandemic influence the early diagnosis 
of bone metastatic disease? Experience in our health area
F. Sebastián Palacid, M. García Aragón, N. Álvarez Mena, M. 
Alonso Rodríguez, B. Pérez López, C. Gamazo Laherrán, M. Ruiz 
Gómez, R. Ruano Pérez;  
Hospital Clínico Universitario Valladolid, Valladolid, SPAIN.

Aim/Introduction: To analyze the relationship (negative correlation) 
between the health care delay related with the Covid-19 pandemic 
and the cases detected of bone scans with multiple bone metastases 
coinciding with the oncological diagnosis. Materials and Methods: 
5849 full-body bone scans with 99mTc-HMDP performed during the 
periods of March 2018 - February 2020 (2910 cases) and March 
2020 - February 2022 (2939 cases), which were evaluated as tumor 
extension studies. The official commence of the Covid-19 pandemic 
in Spain (March 2020) was chosen as the temporary time dividing 
line.In each period, the number of bone scans that presented 
multiple bone metastases was assessed, and the demographic and 
clinical characteristics of the patients were compared, searching 
for statistically significant differences. Results: In the pre-Covid19 
period, 62 patients (2.13%) with multiple bone metastases were 
detected (average age 69.7 years; 58% men). The tumors with the 
highest frequency of these findings were prostate cancer (38.8%) 
and breast cancer (27.4%).In the Covid-19 pandemic period, 70 
patients (2.38%) had multiple bone metastases (average age 68.3 
years; 77.1% men). Prostate cancer was the tumor with the highest 
frequency of multiple bone metastases (55.7%).The findings have 

not shown a significant increase in the incidence of bone metastatic 
disease between these two periods (p=0.259); although, there are 
statistically significant differences regarding the characteristics of 
patients with multiple bone metastases at diagnosis, detecting in 
the pandemic period a higher number of cases in men (p=0.0088) 
and in patients with prostate cancer (p=0.0237). Conclusion: The 
health care delay caused by the pandemic has not been associated 
with a significant increase in the number of cancer patients with 
multiple bone metastases at diagnosis; although, in our health 
area, early diagnosis for male with cancer does seem to have been 
delayed, especially in those with prostate cancer. 

EPS-055
Sentinel Lymph Node Biopsy in Melanoma Patients a Year 
after Introduction of COVID-19 Epidemic Restrictions: 
A Comparison with Pre-COVID Period in the National 
Referral Melanoma Centre
M. Punda1, I. Jakšić1, M. Romić1, I. Milas1, F. Grladinović1, Z. Puljiz1, 
H. Nikles1, S. Divošević2, T. Jukić1, A. Fröbe1, M. Šitum1;  
1UHC Sestre Milosrdnice, Zagreb, CROATIA, 
22Department of Radiology and Nuclear Medicine, PET/
CT Center, Polyclinic Medikol, Zagreb, CROATIA.

Aim/Introduction: Since its introduction in March 2020, the 
COVID-19 epidemic restrictions altered cancer care including 
melanoma. Shortly thereafter, we adjusted the clinical 
management of melanoma patients according to epidemic-
specific recommendations provided by the multidisciplinary 
team for melanoma from the National Referral Melanoma Centre 
(NRMC), designed according to the National Comprehensive 
Cancer Network (NCCN). Our study aims to determine whether 
histopathologic features and sentinel lymph node biopsy (SLNB) in 
melanoma patients have been changed a year after the introduction 
of COVID-19 epidemic guidelines. Materials and Methods: We 
retrospectively reviewed data of melanoma patients of stages IA 
to IIC (AJCC Staging System 8thedition) who underwent SLNB at 
our NRMC. We compared melanoma patients who had undergone 
SLNB during the 6-month (March-Aug) pre-COVID-19 period in 
2019 with patients operated on during the corresponding period 
in the COVID-19 era in 2021. Selected patients underwent FDG PET-
CT before SLNB. After peritumoral injection of 99mTc-nanocolloid, 
dynamic and static planar imaging and in certain cases followed 
by SPECT/CT was performed. Results: Seventy-eight melanoma 
patients had undergone SLNB during the specified period in 2021 
(Covid-19 group), and 61 patients during the same period in 2019 
(pre-COVID-19 group). Among COVID-19 group, the most frequent 
melanoma location was trunk (57.7% vs. 44.3%), followed by arms 
(15.4% vs. 14.8%), legs (15.4% vs. 18.0%) and head and neck (11.5% 
vs. 23%), although the groups did not differ significantly (p=0.256). 
The pre-COVID-19 and COVID-19 group did not differ with regard 
to mean age (59.00 vs. 60.68 years, p = 0.525), gender (47.5% vs. 
51.3% men, p=0.733), mean tumor thickness (2.63 vs.2.69 mm, p = 
0.903), mean mitotic count (5.53 vs. 4.63/mm2 = 0.368) or presence 
of ulceration (31% vs. 32%, p=1.00). The mean time from primary 
melanoma excision to SLNB performance was slightly longer in 
COVID-19 group (54.67 vs.49.98 days, p=0.303). Patients in COVID-19 
group more frequently underwent PET-CT before SLNB (17.9 % vs. 
14.8%, p=0.653) and less frequently performed SPECT-CT (21.8% 
vs.29.5%, p=0.329), however without significant difference. The 
number of patients having tumor-positive SLNs (17.1% vs. 25.4%, 
p=0.287) and those with residual melanoma (5.1% vs. 4.9%, p=1.000) 
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did not differ between the COVID-19 and pre-COVID-19 group, 
respectively. Conclusion: Besides slight differences in location of 
primary melanoma, interval to SLNB performance, and SPECT-CT 
use, we demonstrated that SLNB management and histopathologic 
features in our melanoma patients followed the pre-pandemic 
period a year after starting COVID-19 epidemic restrictions. 

EPS-056
Incidential Covid-19-Associated Findings During Routine 
Oncological 18F-FDG-fdPET/CT Staging and Restaging
L. Chavdarova, E. Piperkova;  
University Specialized Hospital for Active 
Treatment in Oncology, Sofia, BULGARIA.

Aim/Introduction: Incidential findings during routine 18F-FDG-
PET/CT work up of oncological patients are quite common - 
including both unknown benign and additional primary malignant 
conditions. As Sars-Cov-2 became an inevitable part of our work, 
we started witnessing its traces or associated conditions. The 
aim of this study is to present some of the main Covid-19 related 
findings during oncological PET/CT imaging and their impact on 
patient management. Materials and Methods: 31 patients (15 
male, 16 female) underwent 18F-FDG-full-digital (fd)-ultra high 
resolution 64-slice-PET/CT in our Clinic for oncological staging or 
restaging (11 breast cancer, 2 lung, 4 melanoma, 1 myeloma, 3 
gynaecological, 2 lymphoproliferative, 5 head and neck, 3 urological, 
2 gastroenterological, 1 unknown primary; 2 pts with more than 1 
malignancy) in the period 11.2020-02.2022. 13pts had one PET/CT 
scan, 9 pts had two studies and 9 pts - 3 studies in the follow-up. 
Results: PET/CT found metabolically-active interstitial pulmonary 
lesions in 12 pts, unaware for being Covid-19-positive.They were 
appointed to further diagnostics and treatment in the follow-up. 
Eight pts showed partial to complete resorption, 4 unfollowed. In 
14 pts PET showed non-avid post-Covid-19 remnant pulmonary 
findings and reactive mediastinal lymph nodes. In 4 pts FDG-avid 
axillary LN were found soon after anti-Sars-Cov-2 immunization. 
One patient showed no pathological remnants after Covid-19 
infection. Conclusion: During routine oncological work-up PET/
CT can detect previously unknown active Sars-Cov-2 infection and 
correctly appoint the patient for further diagnostic and therapeutic 
procedures also influencing concomitant oncological therapy. In 
the follow-up fdPET/CT discriminates remnant fibrous pulmonary 
finding from still active infection and can detect newly appeared 
metastatic pulmonary lesions. Basic pitfall remains the time after 
immunization and the tricky discrimination between reactive 
inflammatory from metastatic LN, pointing out the need for explicit 
patient information and correct timing for PET-studies.Key words: 
Covid-19-associated finding, fdPET/CT, oncological patients

EPS-057
Educational and Psychological Impact of COVID-19 
Pandemic on Nuclear Medicine Residents - A Survey Study 
in Romania
I. Almasan1, G. Rusu2, I. Pirsan3, H. Haba1, G. Kermoison1, D. Piciu1;  
1Institute of Oncology „Prof Dr. Ion Chiricuta”, Cluj-Napoca, 
ROMANIA, 2MedLife Polisano Hospital, Sibiu, ROMANIA, 3Institute of 
Oncology „Prof. Dr. Alexandru Trestioreanu”, Bucharest, ROMANIA.

Aim/Introduction: The COVID-19 pandemic affected all fields of 
human activity and put the medical system in a state of continuous 
strain. The aim of our study is to evaluate the impact this event 
had on the quality of medical residency training in the field of 
nuclear medicine in Romania, along with the perception of career 
progression and psychological and social well-being. Materials 
and Methods: A 32-question web-based survey was administered 
to residents training in the nuclear medicine field in Romania. 
Responses for the survey were accepted for 8 days. Categorical 
variables are presented as frequency and percentage. Statistical 
analysis was made using GraphPad Prism 6.0; p ≤ 0.05 was deemed 
to be significant. Results: Due to safety protocols, 86.2% of the 
trainees were limited during the pandemic from interacting with 
patients and 92% of them perceived this diminished interaction 
as moderately to extremely detrimental to their training program. 
The majority (75.8%) experienced a change in their work schedule 
and only 28% found these new adjustments beneficial to their 
training program. The average working time before the pandemic 
was 32.18h per week which decreased to 17.9h per week (p<0.01). 
Both theoretical and practical training programs underwent a 
decline that resulted in 80% of participants considering that 
this reduction has negatively impacted their training and 64.3% 
reporting that they might not have the means of reacquiring the 
missed learning opportunities in the following residency period. A 
higher than usual stress and anxiety level was predominant while 
working during the pandemic (72.4%) and a significant majority 
expressed concern about the possibility of contracting COVID-19 
while fulfilling requirements for their training (82.7%). The use 
of protective equipment and safety protocols had a positive 
impact on decreasing those concerns for 70.8% of them (p<0.01). 
Conclusion: The COVID-19 pandemic had a significant impact on 
several key elements of the nuclear medicine residency in Romania. 
The average working time decreased and interaction with patients 
has been reduced, potentially limiting the learning opportunities 
for the trainees. The stress and anxiety of being exposed to 
the COVID-19 infection were significant, although proper 
implementation of safety protocols and the usage of protective 
equipment alleviated some of these concerns. Therefore, it might 
be beneficial to consider alternative strategies for replacing the 
missed training opportunities, along with maintaining adequate 
measures for limiting the exposure of nuclear medicine staff to the 
COVID-19 infection. 
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EPS-058
Immediate and delayed impact of transient blood-brain 
barrier disruption induced by focused ultrasound on the 
brain kinetics of11C-metoclopramide, a PET probe for 
P-glycoprotein
N. Tournier1, S. Goutal1, A. Novell1, L. Breuil1, E. Selingue2, S. 
Leterrier1, M. Gerstenmayer2, S. Marie1, F. Caillé1, V. Lebon1, C. 
Truillet1, B. Larrat1;  
1Université Paris-Saclay, Orsay, FRANCE, 
2CEA/JOLIOT, Saclay, FRANCE.

Aim/Introduction: The P-glycoprotein (P-gp) is an efflux transporter 
at the blood-brain barrier (BBB) which restricts the brain exposure 
to many drugs. Focused ultrasound (FUS) enables transient 
disruption of BBB integrity, thus enabling spatially controlled 
brain delivery of therapeutics. It was reported a decrease in P-gp 
expression at the BBB 24h after FUS. The impact of FUS on the 
brain kinetics of 11C-metoclopramide, a radiolabeled substrate of 
P-gp, was investigated in rats. Materials and Methods: Dynamic 
11C-metoclopramide brain PET imaging was performed in healthy 
rats (n=4-5/group) without (control) or during hemispheric FUS-
induced BBB disruption (FUS). Delayed impact was investigated 
without (FUS/24h) or with partial inhibition of P-gp, achieved using 
i.v tariquidar 1 mg/kg (FUS/24h+TQD). This dose was shown to 
inhibit 50% of the P-gp-mediated transport of 11C-metoclopramide 
[1]. Evan’s blue (EB) was i.v injected immediately after 
11C-metoclopramide. After PET acquisition, EB extravasation was 
inspected as a marker of BBB integrity on resected brain slices. 
Kinetic modeling was performed to estimate the BBB transfer of 
11C-metoclopramide (graphical analysis) in the sonicated volume 
relative to the contralateral (non-sonicated) volume (R1). Brain 
exposure of 11C-metoclopramide in each region was estimated by 
the area under the time-activity curve (AUCbrain). Results: Although 
EB confirmed effective disruption of the BBB in the sonicated 
volume, FUS increased neither the brain exposure (p>0.05) nor R1 
(0.95±0.087) of 11C-metoclopramide compared with control animals 
(0.98±0.11, p>0.05). Neither was AUCbrain nor R1 (1.01±0.074, 
p>0.05) increased in the FUS/24h group. Partial P-gp inhibition 
using tariquidar significantly increased 11C-metoclopramide 
brain exposure (2.35±0.13-fold, p<0.001) in both the sonicated 
and non-sonicated volumes, in a similar extent (p>0.05) with no 
change in R1 (1.01±0.074, p>0.05). In the FUS/24h+TQD group, 
R1 was significantly increased (1.15±0.11) compared with control 
rats (p<0.05). However, local increase in brain exposure was not 
significant (p>0.05). No EB extravasation could be observed in the 
sonicated hemisphere 24h after FUS, suggesting recovery of BBB 
integrity. Conclusion: Disruption of the BBB did not impact the 
brain kinetics of 11C-metoclopramide whereas P-gp inhibition did. 
11C-metoclopramide PET therefore reflects P-gp function regardless 
of the local integrity of the BBB. Partial P-gp inhibition seemed to 
improve the sensitivity of 11C-metoclopramide which enabled 

detection of the delayed impact of FUS on P-gp function. However, 
overall impact for brain exposure was modest, thus suggesting 
limited relevance of this FUS-based strategy to overcome the P-gp-
mediated efflux at the BBB. References: 1. Breuil L, et al. J Cereb 
Blood Flow Metab. 2022;42(1):175-185

EPS-059
Predicting [177Lu]Lu-DOTATATE Organ and Tumor 
Distribution Based on [68Ga]Ga-DOTATATE Diagnostic 
Imaging Using Semi-Physiological Population 
Pharmacokinetic Modeling
H. Siebinga1,2, B. J. de Wit - van der Veen2, D. M. V. de Vries - 
Huizing2, T. P. C. Dorlo1, A. D. R. Huitema1,3,4, J. J. M. Hendrikx1,2;  
1Department of Pharmacy & Pharmacology, The Netherlands 
Cancer Institute, Amsterdam, NETHERLANDS, 2Department 
of Nuclear Medicine, The Netherlands Cancer Institute, 
Amsterdam, NETHERLANDS, 3Department of Clinical Pharmacy, 
University Medical Center Utrecht, Utrecht, NETHERLANDS, 
4Department of Pharmacology, Princess Máxima Center 
for Pediatric Oncology, Utrecht, NETHERLANDS.

Aim/Introduction: In case of neuroendocrine tumor targeting, 
distribution patterns of the theranostic counterparts [68Ga]
Ga/ [177Lu]Lu-HA-DOTATATE show mismatches. To apply an 
individualized dosing approach based on pre-therapeutic imaging, 
pharmacokinetic (PK) differences between both agents and the 
predictive value of the imaging counterpart need to be determined. 
Hence, our aim was to identify PK differences between [68Ga]Ga-HA-
DOTATATE and [177Lu]Lu-HA-DOTATATE using a semi-physiological 
population PK modeling approach. Such a model, combined 
with input from [68Ga]Ga-HA-DOTATATE diagnostic imaging, 
could form a basis to predict individual [177Lu]Lu-HA-DOTATATE 
organ and tumor time-activity curves (TACs). Materials and 
Methods: Semi-physiological non-linear mixed effect models were 
developed for [68Ga]Ga-HA-DOTATATE and [177Lu]Lu-HA-DOTATATE. 
Model development was based on a previously developed PBPK 
model, which resulted in a five-compartment model (including 
central compartment, spleen, kidney, tumor lesions, other SSTR-
expressing organs and a rest peripheral compartment). Differences 
in population PK parameters between both radiopharmaceuticals 
were determined. Simulations were performed to predict individual 
[177Lu]Lu-HA-DOTATATE uptake based on individually estimated 
[68Ga]Ga-HA-DOTATATE parameters. Individual mean simulations 
were expanded with 95%-CI ranges taking into account receptor 
expression variability. Model parameter estimation and evaluation 
was based on imaging data from nine patients who received [68Ga]
Ga-HA-DOTATATE PET/CT prior to [177Lu]Lu-HA-DOTATATE treatment. 
Diagnostic imaging was performed ~45 min after administration of 
~100 MBq [68Ga]Ga-HA-DOTATATE. All patients received ~7.4 GBq 
[177Lu]Lu-HA-DOTATATE followed by planar scintigraphy at 0.5, 4, 24 
and 72 hours, and SPECT/CT at 24 hours after administration. Model 
simulation results were evaluated by determining relative changes 
in area under the curves (AUCs) of simulated and observed TACs 
((AUCpred-AUCobs)/AUCobs*100%). Results: Model fits adequately 
described observed data for both peptides. Population uptake rate 
parameters (kin) for spleen, kidney and tumor differed by 0.39-, 0.5- 
and 3.8-fold, respectively, for [177Lu]Lu-HA-DOTATATE compared to 
[68Ga]Ga-HA-DOTATATE. Simulations for [177Lu]Lu-HA-DOTATATE 
TACs based on individual PK parameters, calculated based on [68Ga]
Ga-HA-DOTATATE parameter estimates and population fraction 
differences in PK parameters, showed adequate individual fits 
for tumors with relative AUC changes in the range of -35-31%. 
Simulated individual kidney TACs were less accurate, with relative 
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AUC changes between -42-128%. Conclusion: Semi-physiological 
population PK models were developed for [68Ga]Ga-HA-DOTATATE 
and [177Lu]Lu-HA-DOTATATE. PK parameter differences showed 
lower uptake rate parameters for kidney and spleen, while tumor 
uptake rate was higher for [177Lu]Lu-HA-DOTATATE compared to 
[68Ga]Ga-HA-DOTATATE. Model simulations showed adequate 
individual [177Lu]Lu-HA-DOTATATE predictions in tumors based on 
diagnostic imaging. These simulated TACs could help to optimize 
patient selection and individualize dosing regimens for PRRT. 

EPS-060
Effect of isoflurane anaesthesia depth on renal function 
measured with 99mTc-Mercaptoacetyltriglycine SPECT in 
mice
F. Schmitz-Peiffer1,2, M. Lukas1, W. Brenner1,2, N. Beindorff2;  
1Department of Nuclear Medicine, Charité - 
Universitätsmedizin Berlin, Berlin, GERMANY, 2Berlin 
Experimental Radionuclide Imaging Center (BERIC), 
Charité - Universitätsmedizin Berlin, Berlin, GERMANY.

Aim/Introduction: Isoflurane anaesthesia is commonly used for 
immobilisation during renal scintigraphy in mice. In this study, the 
influence of anaesthetic depth on vital and renal parameters was 
investigated by multi-pinhole SPECT dynamic kidney imaging. 
Materials and Methods: Semi-stationary dynamic multi-pinhole 
SPECT acquisitions consisting of 10 frames of 20 s followed by 25 
frames of 50 s were started with intravenous injection of 23±5 MBq 
99mTc-MAG3 in seven healthy SCID mice. Each mouse underwent 
two follow-up studies on different days to evaluate the effect of 
anaesthesia depth at low and high isoflurane concentrations. 
The two isoflurane concentration regimes were adjusted by 
respiratory rate as surrogate measured with a breathing pad under 
the abdomen (low anaesthesia = 80-90 rpm, deep anaesthesia 
= 40-45 rpm). In addition, echocardiography electrodes were 
attached to the paws to determine the heart rate. Time-activity 
curves were used to calculate renal time-to-peak (Tmax), T50 (50% 
clearance), T25 (75% clearance) and half-life of blood excretion 
(aorta 50% clearance). Values are given as median (min-max). 
Results: For the two anaesthetic regimens, the respiratory rate 
was 89 rpm (81-90) and 47 rpm (43-51) which corresponded to 
an isoflurane concentration supply of 1.3% (0.8-1.5) and 1.5% (1.2-
1.9), respectively. Heart rates did not show significant differences 
(p = 0.74) between the two regimens. Low anaesthesia with high 
respiratory rate resulted in a shorter blood clearance half-life in 
the aorta (29 s (25-40) vs. 35 s (28-42), p = 0.09) and significantly 
increased relative renal blood inflow (6.0 MBq/ml/min (3.5-6.5) vs. 
4.1 MBq/ml/min (2.8-4.9), p = 0.02). The kinetics of 99mTc-MAG3 
uptake in the kidney showed tendencies towards an earlier time-
to-peak (Tmax) under low anaesthesia (1.5 min (1.3-1.8)) compared 
to deep anaesthesia (1.8 min (1.4-2.9), p = 0.06). In comparison, 
T50 (p = 0.40) and T25 (p = 0.24) showed no significant differences 
with respect to the depth of anaesthesia. The variance of these 
parameters however increased with deep anaesthesia. Conclusion: 
Deep anaesthesia with decreased respiratory rate in mice resulted 
in prolonged blood clearance half-life, delayed renal blood influx, 
later Tmax and increased kinetic variance. Therefore, respiratory 
rates should be kept constant between individuals and low depth 
of anaesthesia with high respiratory rates of 80-90 rpm should be 
preferred during renal scintigraphy to obtain representative data 
with low kinetic variance. 

EPS-061
αvβ6-Integrin targeting Lu-177 labeled peptide multimers 
for radioligand therapy of carcinomas
J. Notni1, N. G. Quigley1, M. A. Zierke1, B. S. Ludwig2, K. Steiger1, F. 
Richter1, N. T. Nguyen2, S. Stangl2, W. Weichert1, S. Kossatz2;  
1Technical University of Munich, Munich, GERMANY, 2Klinikum 
rechts der Isar, Technical University of Munich, Munich, GERMANY.

Aim/Introduction: αvβ6-integrin is a transmembrane cell adhesion 
receptor which primarily activates transforming growth fractor 
β, a known promoter of tumor progression for epithelial cancers. 
αvβ6-integrin is preferentially expressed by infiltrating carcinoma 
cells and thus represents a primary theranostic target in oncology. 
αvβ6-integrin targeted PET using a 68Ga-labeled, TRAP-based trimer 
of the peptide c[YRGDLAYp(NMe)K] (Tyr2) has demonstrated the 
target’s potential for addressing PDAC and other carcinomas [1]. 
Since we observed that a Tyr/Phe exchange in c[YRGDLAYp(NMe)K] 
conjugates markedly influences the plasma half-life and excretion 
velocity of respective peptide multimers, we systematically 
investigated this approach to optimize the pharmacokinetics of 
αvβ6-integrin targeted 177Lu-radiotherapeutics. Materials and 
Methods: Utilizing the bifunctional chelators TRAP and DOTPI, we 
employed Click Chemistry to synthesize 16 different tri- and tetramers 
using peptides with varying sequences c[XRGDLAXp(NMe)K] (X 
represents Phe or Tyr), and thus obtained conjugates comprising 
zero to 8 tyrosines at well-defined positions. The conjugates were 
labelled with 68Ga (for TRAP) or 177Lu (for DOTPI) and characterized 
by µPET imaging (where applicable; 75min p.i.) and biodistribution 
(90min, 1d, and 3d p.i.) in mice bearing subcutaneous αvβ6-integrin 
expressing H2009 (human lung adenocarcinoma) xenografts. 
Results: For TRAP trimers, the introduction of few tyrosines to the 
constructs had unexpected and dramatic impact on non-specific 
organ uptakes. E.g., compared to the TRAP trimer comprising 
6 phenylalanines, trimers comprising a total of 1 or 2 tyrosines 
showed liver uptake reductions by 50 or 72%, respectively. The 
effect was not explained by increased hydrophilicity since the logD 
values of these compounds were similar (-1.5±0.1). Comparable 
observations were made for the respective DOTPI tetramers, where 
Phe/Tyr exchange greatly affected the non-specific binding profile. 
The 177Lu labeled, DOTPI based Tyr2 tetramer was cleared from 
the plasma within hours (blood uptakes at 90min and 24h were 
1.33±0.1 and 0.13±0.1, respectively) but showed a tumor retention 
time exceeding 3d. Conclusion: With a long (>3d) tumor retention 
and a favorable pharmacokinetic profile, a 177Lu labeled DOTPI 
based tetramer of the peptide Tyr2 exhibits promising properties 
for radioligand therapy of αvβ6-integrin expressing cancers, such 
as head-and-neck squamous cell carcinoma (HNSCC) or pancreatic 
adenocarcinoma (PDAC). Since the latter is characterized by 
rapid progression, poor survival, and limited treatment options, a 
substantial clinical need calls for an expedited translation of the 
compound. References: [1] Quigley NG, et al. PET/CT imaging of 
head-and-neck and pancreatic cancer in humans by targeting the 
“Cancer Integrin” αvβ6 with Ga-68-Trivehexin. Eur J Nucl Med Mol 
Imaging 2022;49:1136-1147.
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EPS-062
Investigation of crucial influence of the meta-substituted 
analogs of a potential game changer - 18F-AF78, a novel 
PET radiotracer trageting NET
S. Mühlig1,2, X. Chen1,2, A. Tutov3, R. Werner1, M. Decker3, T. 
Higuchi1,2,4;  
1University Hospital, Departement of Nuclear medicine, 
Würzburg, GERMANY, 2University Hospital, Comprehensive 
Heart Failure Center, Würzburg, GERMANY, 3University, 
Institute of Pharmacy and Food Chemistry, Würzburg, 
GERMANY, 4Graduate School of Medicine Okayama University, 
Denistry and Pharmaceutical sciences, Okayama, JAPAN.

Aim/Introduction: Fluorine-18-labelled radiotracers targeting 
norepinephrine transporter (NET) have potential applications in the 
diagnosis and assessment of cardiac sympathetic nerve conditions 
as well as the delineation of neuroendocrine tumors. Recently, we 
developed and reported AF78(F) as a novel tracer of this kind [1]. 
As a step forward, five new AF78 analogs were characterized in 
vitro and in vivo to understand the realtionship with NET affinity. 
Materials and Methods: Radiolabeling was performed as previously 
described [1]. Competitive uptake assays were performed with 3H-
NE and human neuroblastoma SK-N-SH cell line. Cells were treated 
with 3H-NE, containing non-radioactive compounds i.e., meta-Cl, 
Br, I and OH substitution, of AF78(F) in different concentrations 
at 37°C, in the presence of pyrogallol and pargyline. After 
washing with PBS, cells were lysed, following measurement of 
radioactivity. Non-radioactive meta-iodobenzylguanidine (MIBG) 
and neurotransmitter norepinephrine (NE) were used as references 
for the target compounds. For PET imaging, [18F]AF78 was 
injected via teil vein following a 10 min dynamic PET scan. In vivo 
biodistribution was performed in healthy male wistar rats (n=3-6 
each radiotracer). Radiotracers were administered via tail vein. After 
10 min tracer injection, hearts, livers, and bloods were obtained 
for tissue counting study. Results: The uptake studies showed 
IC50 values for NE (0.50±0.16µM), MIBG (1.75±0.47µM), AF78(F) 
(0.42±0.14µM), AF78(Cl) (0.94±0.28µM), AF78(Br) (3.32±0.72µM), 
AF78(I) (6.51±3.32µM) and AF78(OH) (22.67±3.58µM), respectively, 
with AF78(F) showing highest uptake affinity. Consequently, the 
data reveal that the uptake of nonradioactive compounds against 
3H-NE is inversely proportional to the size of non-polar halogen 
substituent, while polar hydroxyl group dramatically decreases 
the IC50 value. Heart-to-blood ratios support the results of the 
cell studies with AF78(F) (13.2±1.2), AF78(Cl) (10.4±0.4), AF78(Br) 
(8.7±1.5) and AF78(I) (5.9±0.4), respectively. Moreover, there is 
evidence that MIBG is not selective towards NET but can also be 
taken up by organic cation transporters (OCTs) in non-target 
organs, which will reduce the effective radiation dosage for the 
target organ while causing an unnecessarily higher utilization of 
radioactivity. Therefore, the evaluation of their affinity on OCTs is 
currently in process. Conclusion: Our results show a unique trend 
between the meta-substitution on AF78 and their NET affinities, 
which correlates with the halogen´s space hindrance, non-polarity 
as well as negative inductive effect. These findings would pave 
the way for further tracer development, by using non-polar meta-
halogen and radiotracers with higher NET selectivity over OCTs for 
better imaging accuracy and therapeutic specificity. References: [1] 
Chen X, et al. Mol Imaging Biol. 2020 Jun;22,

EPS-063
Preparation, characterization and in vitro assessment of 
68Ga labeled fragmented antibody for HER2 expressing 
Breast Cancer
S. Mithun1,2,3, A. K. Jha1,2,3, M. Maria1,2, N. Nisar1,2, P. Bhardwaj1,2, K. 
Chitnis1,2, M. Babu1,2, J. A. Maniar4, S. Shah1,2, M. Kameswaran1, S. 
Gupta4,2, V. Rangarajan1,2;  
1Department of Nuclear Medicine and Molecular Imaging, 
Tata Memorial Hospital, Mumbai, INDIA, 2Homi Bhabha 
National Institute (HBNI), Deemed University, Mumbai, INDIA, 
3Department of Radiation Oncology (Maastro), GROW 
School for Oncology and Reproduction, Maastricht University 
Medical Centre+, 6229 ET, Maastricht, NETHERLANDS, 
4Advanced Centre for Treatment Research & Education 
in Cancer, Tata Memorial Centre, Mumbai, INDIA.

Aim/Introduction: Immunotherapy is being widely explored for 
breast cancer management. Breast cancer is the leading cause of 
cancer deaths in women worldwide. Survival rate of patients with 
HER2+ breast cancer largely depends on the disease extent. About 
15-20% of the patients who undergo immunotherapy benefit from 
this treatment. Radioimmunoimaging tracers for diagnosis can act 
as a guiding tool for selecting patients for immunotherapy. The 
objective here was development and characterization of novel PET 
radioimmunoimaging tracers namely 68Ga labeled fragmented 
Trastuzumab for imaging HER2+ expressing breast cancers. 
Materials and Methods: Purified (Fab’)2 and (Fab’) fragments of 
Trastuzumab were prepared by enzymatic digestion using pepsin 
and papain respectively. These were conjugated with p-SCN-Bn-
NOTA at 1:10 molar ratio of antibody to chelate. The conjugation was 
carried out at pH 9 and stored in 0.1M sodium acetate buffer, pH 6. 
Radiolabeling was carried out with 1mg fraction of the fragmented 
antibody conjugates and 5mCi of 68GaCl3 at pH 4.5. The reaction 
was performed at room temperature for 15mins and purified by PD-
10 desalting column using 0.05M phosphate buffer pH 7.4 as eluant 
Radiochemical purity (RCP) of the radiolabeled product was assessed 
by paper chromatography and SE-HPLC at 0h and 2h. Radiolabeling 
yield and specific activity were calculated. In vitro cell studies (Cell 
binding and inhibition, immunoreactivity and internalization) were 
performed using BT-474 (HER2+) cells and MDA-MB-231 (triple 
negative) cells to determine specificity of the radiolabeled product. 
Results: Decay corrected radiolabeling yield RCP for 68Ga-NOTA-
(Fab’)2-Trastuzumab and 68Ga-NOTA-(Fab’)-Trastuzumab was 99.7% 
and 99.5% respectively and the specific activity was 4.32mCi/mg 
and 4.16mCi/mg. RCP of both preparations reduced to ~97% after 
2hours of preparation. The retention times for 68Ga-NOTA-(Fab’)2-
Trastuzumab was 12.08 min and 13.3min for 68Ga-NOTA-(Fab’)-
Trastuzumab as determined by SE-HPLC. Cell studies exhibited 
good binding to BT-474 (HER2+) cells and inhibition with increasing 
concentration of cold Trastuzumab under identical conditions. 
However, MDA-MB-231 (triple -ve) cells did not show binding or 
inhibition indicating specificity of the radiolabeled product to 
HER2+ cells. Internalization studies showed the labeled product 
largely bound to the cell membrane. Immunoreactivity of 68Ga-
NOTA-(Fab’)2-Trastuzumab and 68Ga-NOTA-(Fab’)-Trastuzumab 
to HER2+ cells were 87.6% and 92.4% respectively. Conclusion: 
Radiolabeling of fragments of Trastuzumab with 68Ga could be 
performed with good radiochemical yield, purity, and stability 
for upto 2 hrs. In-vitro cell studies indicated that the radiolabeled 
products maintained their specificity and immunoreactivity to 
HER2+ cells post radiolabeling.
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EPS-064
Radiosynthesis of [18F]-flumazenil using isotopic 
exchange method
A. Kumar, P. Kumar, R. Thakur, R. Joshi;  
NIMHANS, Bangalore, INDIA.

Aim/Introduction: To standardize and synthesize [18F]flumazenil 
using isotopic approach with flumazenil as a precursor. [18F]
flumazenil has been used for the assessment of the gamma 
amino butyric acid (GABA) receptors using positron emission 
tomography (PET). Our lab has previously reported the synthesis 
of [18F]Flumazenil using nitromazenil as precursor. Materials and 
Methods: [18F] was produced by standard nuclear reaction using 
[H2O18] as a target material. The precursor flumazenil was procured 
from TCI. The radio-fluorination was standardized for various 
parameters like temperature (130-160°C), precursor concentration 
(3, 5 and 10 mg) in 1 ml of acetonitrile, tC18 was used for final 
product purification. The crude mixture was diluted with acidic 
water and passed through tC18 (360 mg) and final product eluted 
by using 2.0 mL of 20% ethanol/ phosphate buffer. The mechanism 
of labeling is nucleophilic substitution of fluorine-19 with 
flluroine-18 and carried out in FX2N tracerlab module. Results: The 
labeling was found to be maximum by using KF/kryptofix complex 
in the acetonitrile at 160°C for 30 min. A maximum radiochemical 
yield of 40 + 5 % was obtained when 15 mg of [K/K2.2.2]+18F- and 
10 mg of precursor was used. The final yield after passing through 
tC18 cartridge was 25 ± 5 % as compared to 15% using nitromazenil 
as a precursor. The radiochemical purity was 97 ± 1.5 % (Figure-1) 
as evaluated by Radio-HPLC with retention time at 15.4 ± 0.3 min 
(n = 10). Conclusion: [18F]flumazenil was synthesized with higher 
radiochemical purity and a simple automated method has been 
developed for the clinical use.

EPS-065
ImmunoPET of fibroblast activation protein alpha detects 
disease activity of fibrotic interstitial lung disease
R. Hernandez, Z. Rosenkrans, C. Massey, J. Gallant, A. Thickens, K. 
Bernau, E. Aluicio-Sarduy, C. Ferreira, J. Engle, N. Sandbo, A. LeBeau;  
University of Wisconsin-Madison, Madison, 
WI, UNITED STATES OF AMERICA.

Aim/Introduction: Specific biomarkers of fibrotic progression 
would facilitate early interventions reducing mortality of fibrosing 
interstitial lung diseases (f-ILD). Given the central role of activated 
fibroblasts expressing fibroblast activation protein alpha (FAPα) 
during active fibrosis, we aim to demonstrate that an 89Zr-labeled 
anti-FAPα antibody can annotate fibroblast activation in mouse 
models of f-ILD by PET/CT. Materials and Methods: Humanized 
huB12 IgG was engineered to target FAPα. Flow cytometry and 
competitive binding assays evaluated huB12 binding affinity 
in FAP-expressing hPrCSC-44 cells. huB12 was conjugated with 
deferoxamine (Df ) for Zr-89 radiolabeling. Mouse models of 
f-ILD were established by intratracheal bleomycin (bleo; 1 U/kg) 
administration or stereotactic X-ray radiation to the right lung of 
the animal. Mixed-sex cohorts from f-ILD or control groups were 
intravenously injected 89Zr-Df-huB12 (6.3-7.4 MBq), and serial PET/
CT scans were acquired out to 144 h post-injection (p.i.) of the 
tracer, starting on days 6 and 13 post-bleo or days 14, and 28 post-
irradiation. Images were reconstructed and whole-lung CT-density 
(HU) and radiotracer uptake (%IA/cc) quantified. Confirmatory ex 
vivo biodistribution studies were carried out following the final 
imaging time points. In situ fibrosis and FAPα expression in excised 

lungs were confirmed histologically through Masson’s trichrome 
staining and immunohistochemistry. Results: Flow cytometry and 
competitive binding assays confirmed huB12’s high FAPα-affinity 
with an IC50=11.6±3.4 nM. CT imaging did not detect differences in 
whole-lung CT density between bleo and control mice at any of the 
imaging time points. In contrast, 89Zr-Df-huB12 lung uptake peaked 
at 96 h p.i. and was significantly higher (P < 0.05) in injured mice with 
values of 10.3±2.7 vs. 4.6±2.0 %IA/cc and 10.1 ± 1.4 vs. 5.8 ± 0.3 %IA/
cc for bleo vs. controls on days 10 and 17 post-injury, respectively. 
Similarly, irradiated lungs displayed markedly higher (P<0.001) 
89Zr-Df-huB12 uptake with peak values at 144 h p.i. of 13.1±1.4 vs. 
3.7±0.7 %IA/cc on day 20 and 10.6±1.4 vs. 5.5±0.4 %IA/cc on day 
34 for the irradiated lung vs. contralateral control, respectively. Ex 
vivo biodistribution following the last imaging timepoint confirmed 
significantly (P<0.001) higher 89Zr-Df-huB12 uptake in the bleo 
and radiation-injured lungs compared to controls. Elevated in situ 
FAPα expression colocalized with fibrotic areas in the injured lungs. 
Conclusion: Our results suggest that FAPα is an attractive target to 
assess active fibrosis noninvasively by immunoPET. These findings 
warrant further investigation of 89Zr-Df-huB12’s potential as a 
clinical diagnostic tool to evaluate disease activity in f-ILD and other 
fibrotic diseases.

EPS-066
A multitracer approach using 11C-buprenorphine and 
18F-FDG PET imaging to explore the neuropharmacology 
of buprenorphine in rats
A. Soyer, S. Leterrier, L. Breuil, F. Caillé, M. Goislard, C. Leroy, W. Saba, 
M. Bottlaender, S. Goutal, N. Tournier;  
Laboratoire d’Imagerie Biomédicale Multimodale 
(BioMaps), CEA, CNRS, Inserm, Service Hospitalier Frédéric 
Joliot, Université Paris-Saclay, Orsay, FRANCE.

Aim/Introduction: Buprenorphine is increasingly prescribed for 
maintenance therapy in patients with opioid use disorder to limit 
the impact of the opioid crisis. Buprenorphine acts as a µ-opioid 
receptor agonist although affinity for other opioid receptor (OR) 
subtypes suggests a complex in vitro pharmacology profile. 
Functional neuroimaging techniques are needed to non-invasively 
explore the effects of buprenorphine to the brain with respect to its 
interaction with OR in vivo. In the present study, the central nervous 
system (CNS) effects of a pharmacological dose buprenorphine were 
estimated through changes in regional brain glucose metabolism 
in rats, assessed using 18F-FDG microPET. Regional 18F-FDG-PET data 
were compared with the pattern of the neuroreceptor binding of 
buprenorphine, assessed using 11C-buprenorphine-PET imaging. 
Materials and Methods: All experiments were performed under 
isoflurane anesthesia. First to map the cerebral distribution of OR, 
microdose 11C-buprenorphine was i.v. injected followed by 90 min 
microPET acquisition (n=3). To evaluate the metabolic activity of 
the brain under a pharmacological dose of buprenorphine (0.1 
mg/kg), rats received an injection of buprenorphine or NaCl (n=5/
group). After 30 min, 18F-FDG was injected followed by 30-min of 
PET acquisition. Brain images of standardized uptake values (SUV) 
and SUV ratio using the cerebellum as a reference region (SUVr) 
were generated for both 11C-buprenorphine (from 60 to 90 min) 
and 18F-FDG (from 30 to 60 min) PET data. SUV and SUVr PET images 
were normalized and co-registered to a rat brain template. Results: 
Brain distribution of 11C-buprenorphine showed higher uptake 
in the striatum, hypothalamus and thalamus with the lowest PET 
signal in the cerebellum. Compared to NaCl, injection of unlabeled 
buprenorphine decreased the uptake of 18F-FDG in most brain 
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regions except in the cerebellum. Significance was reached in 
the thalamus, striatum and midbrain (p<0.05). As the cerebellum 
undergoes the lowest 11C-buprenorphine uptake and no change 
in metabolism in buprenorphine-injected rats, the results are 
similar whether we use SUV or SUVR for both 11C-buprenorphine 
and 18F-FDG PET data. Conclusion: 18F-FDG-PET provides a 
convenient pharmacological imaging technique to monitor the 
regional CNS effects of buprenorphine in vivo. Our results points 
to a buprenorphine-induced decrease in brain glucose metabolism 
which is predominant in subcortical regions with high binding 
potential for buprenorphine, as showed by 11C-buprenorphine 
images. This study highlights the relevance of 18F-FDG PET to be 
used in combination with neuroreceptor mapping as a multitracer 
approach to explore variability in neurovascular coupling associated 
with the acute response to opioids.

EPS-067
Neuroinflammation process in a murine model of Down 
syndrome a throughout lifespan evaluation
L. Estessi de Souza1, C. Cristiano Real2, C. A. Buchpiguel1, D. de 
Paula Faria1;  
1Universidade de São Paulo, São Paulo, BRAZIL, 
2Aarhus University Hospital, Aarhus, DENMARK.

Aim/Introduction: Down Syndrome (DS) is the most common 
genetic cause of intellectual disability in the world. Positron 
Emission Tomography (PET) using [11C]PK11195 is a tool for 
evaluating innate immune cells activation in the central nervous 
system. The aim of this study was to evaluate neuroinflammation 
appearance during the aging process of an animal model of Down 
syndrome. Materials and Methods: DS transgenic mice TS65Dn 
(n=6) were evaluated longitudinally in the age of 2-, 5-, 14-, 20- and 
24-month-old with [11C]PK11195 PET imaging. The PET tracer (±15 
MBq) was injected intravenously and 30 min after injection, a static 
image was acquired for 20 min in a PET scanner for small animals. 
PET images were co-registered to a T1 MRI as brain template and 
quantified by an image analysis software and the data evaluated 
by one-way ANOVA and the results are expressed in percentage of 
tracer increase compared to the 2-month-old time point in seven 
different brain regions: striatum, cortex, hippocampus, thalamus, 
cerebellum, brainstem and midbrain. Results: All analyzed brain 
regions showed significant increase in [11C]PK11195 uptake in the 
age of 14 months-old compared to the age of 2 months: striatum: 
100% (p=0.001); cortex 109% (p=0.0007); hippocampus 95% 
(p=0.004); thalamus 208% (p=0.02); cerebellum 97% (p=0.005); 
brainstem 87% (p=0.016) and midbrain 71% (p=0.01). In the other 
evaluated ages, the increase was more modest, and they were 
not statically significant. The uptake increases in the 5-month-old, 
compared to age of 2 months was 48% in striatum, 60% in cortex, 
62% in hippocampus, 42% in thalamus, 54% in cerebellum, 64% in 
brainstem and 43% in midbrain. In the age of 20 months, compared 
to 2 months, the increase was: 22% in striatum, 33% in cortex, 
11% in hippocampus, 3% in thalamus, 21% in cerebellum, 23% in 
brainstem and 0,8% in midbrain. Still comparing to the age of 2 
months, in the age of 24 months the increase was: 30% in striatum, 
4% in cortex, 11% in hippocampus, 8% in cerebellum, 18% in 
brainstem and decreased in thalamus (-0,5%), and midbrain (-10%). 
Conclusion: The [11C]PK11195 PET images throughout the lifespan 
of an animal model of DS showed a peak of brain inflammation in 
animals with the age of 14-month-old. This finding has a potential 
for targeting inflammation treatments in the correct timeline for 
preventing damages caused by inflammation in the accelerated 
aging process in Down syndrome. 

EPS-068
Preclinical comparison of NeoB and RM2: Which GRPR-
targeting radiotracer is most optimal for targeted 
radionuclide therapy?
T. S. T. Damiana, A. L. van den Berg, S. U. Dalm;  
Department of Radiology & Nuclear Medicine, Erasmus 
Medical Center, Rotterdam, NETHERLANDS.

Aim/Introduction: Targeted radionuclide therapy (TRT) uses 
radiotracers that bind specifically to molecules overexpressed 
on cancer cells. The gastrin-releasing peptide receptor (GRPR) is 
overexpressed in several cancers, including prostate cancer (PCa), 
making it an interesting target for TRT. Several GRPR radiotracers 
have been developed and studied with promising results. NeoB and 
RM2 are the most investigated GRPR radiotracers preclinically and 
clinically. However, an accurate comparison of the two radiotracers 
is lacking, and it is unclear whether one of the radiotracers has 
advantages over the other. Therefore, this study aims to compare 
target affinity, specificity, cytotoxicity, pharmacokinetics, and the 
tumor-to-background ratio of lutetium-177 labeled NeoB and 
RM2 to guide future studies. Materials and Methods: All cell 
experiments were performed using the PCa GRPR-positive PC3 
cells. Binding affinity was determined using an IC50 displacement 
assay with [177Lu]Lu-NeoB and [177Lu]Lu-RM2 (10−9 M), co-incubated 
for 1 hour with increasing concentrations (10−13 M-10−6 M) of the 
unlabeled GRPR peptide, [Tyr4]-bombesin. Uptake and specificity 
were determined by incubating cells for 1 hour with 10−9 M [177Lu]
Lu-NeoB or [177Lu]Lu-RM2 +/- (10−6 M) [Tyr4]-bombesin. In- vitro 
autoradiography studies with both radiotracers (10−9 M) +/- [Tyr4]-
bombesin (10−6 M) on the GRPR-expressing mouse pancreas and 
PC3 tumor tissue slices (10 µm) were performed. Results: The IC50 
displacement assay revealed a superior binding affinity for NeoB 
vs RM2; 1.03*10-9 M vs. 5.68*10-10 M [Tyr4]-bombesin was needed 
to displace 50% of [177Lu]Lu-NeoB and [177Lu]Lu-RM2, respectively. 
In line with this, the uptake of [177Lu]Lu-NeoB in PC3 cells was 15.9 
± 0.66 % added dose (AD) and 8.9 ± 0.17 % AD for [177Lu]Lu-RM2. 
No binding of [177Lu]Lu-NeoB or [177Lu]Lu-RM2 was observed in 
the presence of [Tyr4]-bombesin. Initial autoradiography studies 
seem to indicate that RM2 has lower binding to pancreas tissue 
than NeoB. However, additional studies are needed to confirm this. 
Conclusion: NeoB has a superior GRPR affinity and higher tumor 
cell binding than RM2. Both radiotracers are highly GRPR specific. 
Currently, in vitro autoradiography, cytotoxicity studies, and in vivo 
biodistribution studies comparing lutetium-177 labeled NeoB and 
RM2 are being performed. Together with the reported results, the 
results of these studies will allow the identification of the best GRPR 
radiotracer for GRPR-directed TRT. 

EPS-069
Novel FAPi Dimers for Broad Theranostic Applications: 
225Ac/177Lu/90Y/68Ga-Radiolabeling and in vitro Evaluation
M. Martin1, Y. Van Rymenant2, J. De Loose2, E. Verhulst2, P. Van Der 
Veken2, I. De Meester2, F. Roesch1;  
1Department of Chemistry - TRIGA site, Mainz, GERMANY, 
2Department of Pharmaceutical Sciences, Antwerp, BELGIUM.

Aim/Introduction: The fibroblast activation protein (FAP) is highly 
expressed in the tumor microenvironment by cancer-associated 
fibroblasts (CAFs) in over 90% of epithelial carcinomas. Therefore, 
it is an ideal biological target for theranostic applications. Studies 
with chelator-based FAP-inhibitors have shown great potential 
but the tumor retention time still is a major issue when regarding 
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radioligand therapy with 177Lu or 225Ac. This study aims to optimize 
the pharmacokinetics by synthesizing the novel dimeric FAP 
inhibitor structures DOTA.Glu.(FAPi)2 and DOTAGA.Glu.(FAPi)2. 
Particular focus was directed to 225Ac-labeling to enable targeted 
alpha-particle therapy. The in vitro stabilities and affinities were also 
investigated. The in vivo evaluation is currently ongoing. Materials 
and Methods: DOTA.Glu.(FAPi)2 and DOTAGA.Glu.(FAPi)2 were both 
radiolabeled with 68Ga at 95 °C in 1 M HEPES buffer (pH = 4.3-4.5). 
DOTA was also labeled with 177Lu and 90Y under the same conditions. 
The logD value was determined via shake flask method. DOTAGA.
Glu.(FAPi)2 was additionally radiolabeled with 225Ac in 0.1 M sodium 
ascorbate at 95 °C. Stabilities in human serum (HS) and PBS were 
investigated at 37 °C over 2 half-lives. In vitro affinities of DOTA.Glu.
(FAPi)2 and DOTAGA.Glu.(FAPi)2 were evaluated by determining 
the IC50 values for FAP, PREP, DPP4, DPP8 and DPP9. Results: [68Ga]
Ga.DOTAGA.Glu.(FAPi)2 was labeled successfully with 10 MBq/nmol. 
The labeling yield was >95% after 3 min (68Ga), the product was 
stable over 2 h in HS and PBS and the hydrophilicity was very high 
(logD = -2.48±0.05). For [225Ac]Ac.DOTAGA.Glu.(FAPi)2 the labeling 
yield reached 90-95% after 15 min with 25-50 kBq/nmol. The 
stability was high in HS over 20 days and PBS for 2-3 days. DOTA.Glu.
(FAPi)2 was labeled successfully with an average molar activity of 
5-10 MBq/nmol with 68Ga, 177Lu and 90Y with a purity of >98% after 
5 min (68Ga) and >99% after 10-15 min (177Lu, 90Y). All compounds 
were >97% stable over 2 half-lives and the hydrophilicity was high. 
In vitro studies showed very high affinity towards FAP for both 
compounds with IC50 = 0.26±0.04 nM (DOTAGA) and 0.60±0.04 
nM (DOTA). The selectivity index towards FAP over the concurring 
enzymes is very high (>1000). For DOTAGA only the FAP/DPP8 
and DPP9 selectivity is a bit lower (>100). Conclusion: The novel 
FAPi dimers showed high affinity and selectivity towards FAP and 
were radiolabeled with different radiometals successfully which 
also showed high stability in vitro. The results suggest that these 
compounds can be applied broadly for theranostic applications.

EPS-070
Targeting fibrosis via the fibroblast activation protein 
(FAP): preclinical experiences with [68Ga]DATA5m.SA.FAPi
C. Philippe1, V. Weissenböck1, M. Schlederer1, F. Rösch2, L. Kenner1, 
M. Hacker1;  
1Medizinische Universität Wien, Vienna, AUSTRIA, 
2University of Mainz, Mainz, GERMANY.

Aim/Introduction: Over the past decade, the fibroblast activation 
protein (FAP) has gained tremendous traction as a target for tumor 
imaging and cancer treatment. While FAP is expressed at low levels 
in resting fibroblasts of healthy adult tissue, it is highly expressed 
in the stromal fibroblasts associated with epithelial carcinomas. 
In addition, increased FAP expression has been detected in 
myofibroblasts during fibrogenesis. In the absence of precise 
diagnostic methods and successful therapies, fibrosis usually has a 
poor prognosis. Therefore, radiolabeled FAP inhibitors represent an 
interesting tool for non-invasive detection and potential treatment 
of fibrosis. The aim of the present study was to evaluate the 
potential of [68Ga]DATA5m.SA.FAPi (1) for fibrosis imaging. Materials 
and Methods: The classic widely used murine model for fibrosis is 
the bleomycin induced model. The antibiotic bleomycin induces 
fibrosis and was injected (i.p., 2x/week) into male C57BL/6 mice. 
Naïve littermates served as controls. µPET/CT scans with [68Ga]
DATA5m.SA.FAPi and subsequent biodistribution were conducted 4, 
5 and 6 weeks after initial bleomycin injection. Tissue samples were 
harvested for immunohistochemistry (IHC) analyses. Results: From 
the 5th week, mice in the bleomycin group gained significantly 

(p=0.0001) less weight compared to their littermates (n=4-7/group), 
indicating a pathological condition. [68Ga]DATA5m.SA.FAPi uptake 
was highly significantly (p<0.01) increased in lung and thymus at 
5 and 6 weeks after the first bleomycin injection. In addition, liver 
(5 weeks), kidney (5 and 6 weeks) and heart (6 weeks) uptake was 
significantly (p<0.05) increased in the bleomycin group. A trend 
towards increased [68Ga]DATA5m.SA.FAPi uptake in these tissues was 
also observed at 4 weeks in the bleomycin group, reflecting the 
onset of fibrogenesis. IHC analyses of these tissues confirmed the 
pathological state and results. Conclusion: Patients would greatly 
benefit from non-invasive early detection of fibrosis. Using the PET 
tracer [68Ga]DATA5m.SA.FAPi, upregulated FAP could be detected in 
fibrotic tissue. This offers an additional application for FAP inhibitors 
and provides new insights into fibrogenesis. References: 1 Moon, 
E.S., Elvas, F., Vliegen, G. et al. Targeting fibroblast activation protein 
(FAP): next generation PET radiotracers using squaramide coupled 
bifunctional DOTA and DATA5m chelators. EJNMMI radiopharm. 
chem. 5, 19 (2020)

EPS-071
Preclinical Evaluation of CXCR4-Targeted Radionuclide 
Therapy Against Glioblastoma
A. Waked1,2,3, K. Vermeulen2, S. Baatout1, B. Rogister3, R. 
Benotmane1;  
1Radiobiology Group, Belgian Nuclear Research Centre 
(SCK CEN), Mol, BELGIUM, 2NURA-TRA Group, Belgian 
Nuclear Research Centre, (SCK CEN), Mol, BELGIUM, 
3Laboratory of Nervous System Disorders and Therapy, GIGA 
Neurosciences, Université de Liège, Liège, BELGIUM.

Aim/Introduction: Glioblastoma (GBM) is the most fatal form of brain 
cancer, with an average survival rate of 15 months after diagnosis 
and a high rate of recurrence, despite combination therapies 
including surgery, radiotherapy and temozolomide chemotherapy. 
The high rate of recurrence has been linked to the ability of GBM 
cancer stem cells (GSCs) to escape the tumour mass and colonize 
the subventricular zone (SVZ) where they may contribute to 
tumour relapse and resistance to therapy. CXC chemokine receptor 
4/CXC chemokine ligand 12 (CXCR4/CXCL12) signalling was found 
to play an important role in directing this migration to the SVZ. 
Thus, CXCR4-targeted therapy seems like a promising strategy for 
the treatment of GBM recurrences. We therefore aim to perform 
preclinical evaluations of different 177Lu-radiolabeled CXCR4-
targeting peptides in treating GBM. Materials and Methods: Three 
structurally-different dodecane tetraacetic acid (DOTA)-conjugated 
peptides were used: CTCE-9908, DV1-K-DV3, and Pol3026. They 
were radiolabelled with Lu-177 at different molar activities ranging 
from 10 to 90 MBq/nmol. Instant thin-layer chromatography was 
used to determine radiolabeling yields. The radiolabelled peptides 
were evaluated on U87-CXCR4+ glioblastoma cell line. Saturation 
binding studies and internalization assays were performed with 
AMD070 as a heterologous CXCR4 blocker. Biological assays 
were performed at activity concentrations ranging from 1 MBq/
mL to 20 MBq/mL, to determine the effect of the radiolabeled 
peptides on cell proliferation (colorimetric assay), reproductive 
capacity (colony-forming unit assay), apoptosis (live-cell imaging 
of Annexin V and Caspase 3/7 dyes), and DNA damage (γH2AX 
& 53BP1 immunostaining). Results: Preliminary results showed 
that the DOTA-conjugated DV1-K-DV3 and Pol3026 peptides can 
be radiolabelled with Lu-177 with >95% yield at 50 MBq/nmol, 
compared with 20 MBq/nmol for DOTA-CTCE-9908. Binding studies 
show high specific binding to CXCR4 for 177Lu-DOTA-Pol3026, with 
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18.8% of the applied activity binding to the membrane at 10 nM, 
and 2.3% internalized into the cells. In the presence of AMD070, 
membrane binding reduces to 1.6%. The other two peptides show 
lower binding specificity. Colony-forming assays show a dose-
dependent decrease in colony-formation for all three radiolabelled 
peptides. At 10 MBq/nmol of 177Lu-DOTA- CTCE-9908, -DV1-K-DV3, 
and -Pol3026, colony-formation was at 82.1%, 52.4%, and 31.7% 
respectively. Proliferation assay results show a similar trend with 
177Lu-DOTA-Pol3026 showing the highest potential in reducing 
proliferation. Analysis of DNA damage and apoptosis assay results 
are still ongoing. Conclusion: Different 177Lu-radiolabeled CXCR4-
targeting peptides show varying therapeutic potential against 
glioblastoma cells in vitro, with Pol3026 being the most promising 
among the tested peptides.

EPS-072
Copper-64 radiopharmaceuticals as theranostic agents 
for hypoxia tumours: in vitro studies of cell survival, 
internalisation, and kinase activity
T. Liu1,2, M. H. Lystad1, M. Karlsen2, K. R. Redalen1;  
1Department of Physics, Norwegian University of Science 
and Technology, Trondheim, NORWAY, 2Department 
of Radiology and Nuclear Medicine, St. Olavs hospital, 
Trondheim University Hospital, Trondheim, NORWAY.

Aim/Introduction: Tumour hypoxia is associated with malignant 
progression and increased therapeutic resistance, particularly to 
radiotherapy. Copper-64 (Cu-64)-based tracers in positron emission 
tomography (PET), such as [Cu-64][copper-diacetyl-bis(N(4)-
methylthiosemicarbazone)] ([64Cu][Cu(ATSM)]), provides a possibility 
to detect tumour hypoxia. In addition, emission of high linear energy 
transfer (LET) Auger electrons from Cu-64 radiopharmaceuticals may 
provide therapeutic effects under hypoxia, as a theranostic agent. 
However, a major obstacle to employ Cu-64 radiopharmaceuticals 
in clinical routine is the lack of a comprehensive understanding 
of their underlying uptake mechanisms. We aimed to investigate 
in vitro effects of ([64Cu][Cu(ATSM)]) in two human prostate cancer 
cell lines on cell survival, uptake and internalisation, and signalling 
pathway analysis using kinase activity profiling and Western 
blotting of protein expression. Materials and Methods: The 22Rv1 
and PC3 cell lines were maintained in RPMI1640 medium with fetal 
bovine serum (10%) and penicillin (100 U/mL) at 37°C, 5% CO2. Cu-
64 was produced in a 12MeV cyclotron following the 64Ni(p,n)64Cu 
reaction. End-of-production [64Cu][Cu(ATSM)] was analysed using 
high performance liquid chromatography (HPLC). Cell metabolic 
activity was determined using the clonogenic assay on natural-
copper (nat.Cu) and Cu-64 given six different concentrations. 
Hypoxia was created using an anaerobic gas generating sachet in 
a polycarbonate container maintaining pO2<1%, pCO2=8% for 4 
hours prior to and 4 hours after the treatment. Cellular uptake of 
Cu-64 was determined by quantifying the activity in medium and 
cells, where cells were given 4 Bq/cell. Cell lysates (whole protein 
and cytoplasmic/nuclear fractions) were prepared. Intracellular 
uptake of Cu-64 was determined from measuring activity in 
lysates from cytoplasmic and nuclear fractions. Kinase activity 
profiling of lysates was performed using tyrosine kinase PamChips 
(PamGene International B.V.) consisting of 196 peptides. Results: 
The clonogenic assay revealed a dose-dependent decrease for 
[64Cu][Cu(ATSM)] in both cell lines. For [nat.Cu], increased cell death 
for high concentrations was due to radiation and not chemical 
toxicity. Hypoxia was confirmed with Western blotting and cells 

treated with [64Cu][Cu(ATSM)] showed increased internalisation of 
Cu-64 in the nucleus in hypoxic cell lysates compared to in lysates 
from normoxic cells. Kinase activity profiling showed that the 
PI3K/AKT and MAPK signalling pathways were affected in hypoxic 
cells treated with [64Cu][Cu(ATSM)]. Conclusion: [64Cu][Cu(ATSM)] 
induced dose-dependent cell death in experimental prostate 
cancer. Hypoxia increased the uptake and internalisation of Cu-
64 in cells treated with [64Cu][Cu(ATSM)]. Kinase activity profiling 
identified key kinases and signalling pathways affected, leading 
to a further understanding of the mechanisms involved in [64Cu]
[Cu(ATSM)]-induced cell death.

EPS-073
Investigating the effect of replacing tranexamic acid in 
68Ga-HTK03149 with various phenyl derivatives on the 
uptake in PSMA-expressing tumor xenografts
H. Kuo1, Z. Zhang1, H. Merkens1, C. Zhang1, N. Colpo1, K. Lin1,2, F. 
Bénard1,2;  
1BC Cancer, Vancouver, BC, CANADA, 2Department of Radiology, 
University of British Columbia, Vancouver, BC, CANADA.

Aim/Introduction: Various prostate-specific membrane antigen 
(PSMA)-targeting radioligands have been developed for imaging 
prostate cancer. Lately, we reported a promising PSMA-targeting 
radioligand 68Ga-HTK03149 consisted of a DOTA chelator, a 
tranexamic acid-3-(9-anthryl)-L-alanine linker and a Lys-urea-Aad 
(2-aminoadipic acid) pharmacophore. 68Ga-HTK03149 showed high 
LNCaP tumor uptake (19.1±6.4 %ID/g) and low uptake in mouse 
kidneys (4.15±1.46 %ID/g) and salivary gland (0.22±0.06 %ID/g) 
at 1h post-injection (pi). In this study, we investigated if replacing 
the tranexamic acid in the lipophilic linker of 68Ga-HTK03149 
with a phenyl derivative could further improve tumor uptake. 
Materials and Methods: Three HTK03149 derivatives, HTK04036, 
HTK04037 and HTK04041, were synthesized via the solid-phase 
approach by replacing the tranexamic acid in HTK03149 with 
4-aminomethylphenylacetic acid, 3-aminomethylphenylacetic acid, 
or 4-aminobenzoic acid, respectively. natGa and 68Ga complexation 
was conducted in acetate (0.1 M, pH 4.5) and HEPES (2 M, pH 5.0) 
buffers, respectively, followed by HPLC purification. PET imaging 
and biodistribution studies were performed in mice bearing LNCaP 
prostate cancer xenografts at 1h pi. Results: HTK04036, HTK04037 
and HTK04041 were synthesized in 28, 27 and 13% yields, and 
their natGa-complexed standards were obtained in 54-75% yields. 
68Ga-labeled HTK04036, HTK04037 and HTK04041 were obtained 
in 71-75% decay-corrected radiochemical yields, 8-320 GBq/µmol 
molar activity and >97% radiochemical purity. All 68Ga-labeled 
tracers enabled clear visualization of LNCaP tumors in PET images 
at 1h pi, and were excreted mainly via the renal pathway. Tumor 
and kidney uptake values (%ID/g) were 12.9±1.6 and 3.6±0.3, 
respectively, for 68Ga-HTK04036, 13.1±4.7 and 4.5±0.9, respectively, 
for 68Ga-HTK04037, and 13.2±2.7 and 5.5±0.4, respectively, for 68Ga-
HTK04041. All tracers showed high tumor-to-background contrast 
ratios. The tumor-to-blood and tumor-to-muscle ratios were 
24.4±4.2 and 163±39, respectively, for 68Ga-HTK04036, 26.3±10.5 and 
164±53, respectively, for 68Ga-HTK04037, and 13.4±3.1 and 106±26 
respectively, for 68Ga-HTK04041. Conclusion: All three 68Ga-labeled 
tracers showed comparable tumor uptake with similar PET imaging 
and biodistribution results in mice bearing LNCaP tumor xenografts. 
Comparing with 68Ga-HTK03149, replacing the tranexamic acid 
with 4-aminomethylphenylacetic acid, 3-aminomethylphenylacetic 
acid, or 4-aminobenzoic acid led to analogs with reduced tumor 
uptake while maintaining low kidney uptake and high tumor-to-
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background contrasts. These results suggest that comparing to the 
cyclohexyl group of tranexamic acid in HTK03149, the aromatic 
phenyl group in the new substituents might not have a better 
interaction with PSMA expressed in LNCaP tumors.

EPS-074
Effects of PI3kɑ inhibitor BYL719 on overcoming 
everolimus resistance and inducing re-expression 
of somatostatin receptors in an everolimus-resistant 
orthotopic pancreatic NET xenograft mouse model
A. Mohan1,2, S. Prasad1,2, F. Schmitz-Peiffer1,2, C. Lange1, M. Lukas1, 
E. J. Koziolek1,3, K. Pacak4, M. Ilmer3,5,6, A. Grossman7,8,9, K. Wang10, 
A. Reul11, J. Maurer10, L. Schober10, J. Friemel11, M. Reincke10, C. J. 
Auernhammer10, F. Beuschlein10,11, W. Brenner1,2,3, S. Nölting*10,11, N. 
Beindorff*2;  
1Department of Nuclear Medicine, Charité – Universitätsmedizin 
Berlin, Berlin, GERMANY, 2Berlin Experimental Radionuclide 
Imaging Center (BERIC), Charité - Universitätsmedizin Berlin, Berlin, 
GERMANY, 3German Cancer Consortium (DKTK), partner site, 
Berlin, GERMANY, 4Department of Medical Neuroendocrinology, 
Developmental Endocrinology, Metabolism, Genetics and 
Endocrine Oncology Affinity Group, National Institute of Health 
(NIH) /NICHD, Bethesda, NY, UNITED STATES OF AMERICA, 
5Department of General, Visceral, and Transplantation Surgery, 
Klinikum der Universität München (KUM), Ludwig-Maximilians-
Universität, Munich, GERMANY, 6German Cancer Research Center 
(DKFZ), Heidelberg, GERMANY, 7Department of Endocrinology, 
Oxford Centre for Diabetes, Endocrinology and Metabolism, 
University of Oxford, London, UNITED KINGDOM, 8Department 
of Endocrinology, Green Templeton College, University of Oxford, 
London, UNITED KINGDOM, 9Department of Neuroendocrinology, 
Barts and the London School of Medicine, London, UNITED 
KINGDOM, 10Department of Internal Medicine IV, University 
Hospital, LMU Klinikum, Ludwig Maximilian University of Munich, 
Munich, GERMANY, 11Department of Endocrinology, Diabetology 
and Clinical Nutrition, University Hospital, University of Zurich, 
Zurich, SWITZERLAND. 
(* shared last authors)

Aim/Introduction: The aims of this experimental study were 
to overcome everolimus resistance and increase re-expression 
of somatostatin receptors (SSTR) as a basis for peptide receptor 
radionuclide therapy (PRRT) by PI3kɑ inhibitor BYL719 in an 
everolimus-resistant pancreatic neuroendocrine tumour (panNET) 
mouse model. Materials and Methods: Female SCID mice (n=74) 
were inoculated with undifferentiated SSTR-negative panNET 
everolimus-sensitive BON1 KDMSO (n=38) and everolimus-
resistant BON1 RR2 (n=36) cells into the pancreas. Animals with 
both cell lines were divided into four treatment groups each: 
KDMSO animals with placebo n=10, everolimus n=10, BYL719 n=8, 
and combination of everolimus+BYL719 n=10; RR2 animals with 
placebo n=10, everolimus n=8, BYL719 n=8, and combination of 
everolimus+BYL719 n=10. Oral treatment with placebo, 0.5 mg/kg 
everolimus, 60 mg/kg BYL719 or combination of everolimus+BYL719 
started at tumour sizes of 50-100 mm3, validated by dedicated 
small animal 3T MRI. 68Ga-DOTATOC PET/CT was performed prior 
to treatment (T0), 4 weeks after start of treatment (T1, time point 
when 1st placebo animal-reached 1600 mm3) and before euthanasia 
(T2; tumour volume 1800-2000 mm3 or 20 weeks after surgery 
or due to health conditions). Kaplan-Meier survival analysis was 
performed based on T2 time points. Values are presented as median 
[interquartile range]. Results: KDMSO placebo (42 d [34-48]) reached 
a tumour volume of 1800-2000 mm3 faster than RR2 (53 d [36-72], 

p<0.001). In KDMSO, treatment with everolimus (44 d [34-64], 
p=0.002), BYL719 (53 d [35-72], p<0.001) and combination (52 d [37-
73], p<0.001) increased survival compared to placebo, and BYL719 
(p=0.027) and combination (p=0.023) increased survival compared 
to everolimus. In everolimus-resistant RR2 tumours monotherapy 
with everolimus (p=0.709) or BYL719 (p=0.300) had no inhibitory 
impact on tumour growth. Combination treatment (69 d [41-89]) 
exhibited prolonged survival versus placebo (p<0.001), everolimus 
(56 d [35-76] p<0.001) and BYL719 (61 d [42-79], p=0.019). Visual 
and quantitative 68Ga-DOTATOC image analysis revealed no relevant 
uptake (no re-differentiation) for either treatment in both cell lines 
throughout the entire treatment period. Conclusion: Everolimus-
sensitive KDMSO tumours grew faster than everolimus-resistant 
RR2. All treatment regimens prolonged survival in KDMSO while in 
RR2 no survival benefit was found for everolimus, as expected in 
everolimus-resistant cells, and for BYL719. In RR2, only combination 
treatment prolonged survival. Longest survival was observed 
under everolimus+BYL719 treatment in both cell lines. However, in 
both cell lines none of the treatment regimens aided in SSTR re-
expression.

EPS-075
In vitro investigation of a potential complementary 
expression of the imaging biomarkers AR and PSMA 
during prostate cancer progression
T. Balber1,2, J. Raitanen1,2,3, K. Benčurová1,2, T. Franssen1, 
P. Schwarzl4, J. Kalla5, Z. Culig6, M. Hacker2, G. Egger1,7, M. 
Mitterhauser1,2,8;  
1Ludwig Boltzmann Institute Applied Diagnostics, Vienna, 
AUSTRIA, 2Department of Biomedical Imaging and Image-guided 
Therapy, Division of Nuclear Medicine, Medical University of 
Vienna, Vienna, AUSTRIA, 3University of Vienna, Vienna Doctoral 
School in Chemistry (DoSChem), Vienna, AUSTRIA, 4Biomedical 
Science, University of Applied Science, Wiener Neustadt, AUSTRIA, 
5Department of Pathology, Medical University of Vienna, Vienna, 
AUSTRIA, 6Department of Urology, Experimental Urology, Medical 
University of Innsbruck, Innsbruck, AUSTRIA, 7Department of 
Pathology and Comprehensive Cancer Center, Medical University 
of Vienna, Vienna, AUSTRIA, 8University of Vienna, Faculty of 
Chemistry, Department of Inorganic Chemistry, Vienna, AUSTRIA.

Aim/Introduction: Flourine-18 labeled 16-beta-fluoro-5-alpha-
dihydrotestosterone ([18F]FDHT) is an emerging imaging agent 
for assessing androgen receptor (AR) status in prostate cancer. (1) 
AR expression may change during androgen deprivation therapy 
(ADT) and subsequent castration resistance, affecting the uptake of 
[18F]FDHT in tumor cells. ADT, in turn, upregulates PSMA expression 
via the FOLH1 gene, thereby influencing PSMA-based PET imaging. 
(2) The aim of this ongoing work is to identify a suitable cell model 
that mimics the onset of castration-resistance and to investigate the 
potential (inverse) correlation between [18F]FDHT and [68Ga]PSMA-
11 uptake during prostate cancer progression in vitro. Materials 
and Methods: To this, androgen-sensitive and -independent PCa 
cells (LNCaP and PC3, respectively) were cultivated. In addition, 
LNCaP cells were cultured in an androgen-deprived environment 
(LNCaP abl) and under increasing enzalutamide concentrations 
until resistance was achieved (LNCaP abl enz). (3) Internalised and 
membrane-bound fractions of cells, incubated with [18F]FDHT and 
[68Ga]PSMA-11 were collected using an acidic glycine wash and 
subsequent cell lysis. In addition, cytosolic and nuclear fractions of 
[18F]FDHT were obtained using a dedicated extraction kit. Western 
Blot and immunofluorescence (IF) were performed to complement 
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tracer uptake data. Results: [68Ga]PSMA-11 accumulation in 
membrane-bound and internalised fractions obtained from LNCaP 
cells was high (compared to PC3 cells), but was not significantly 
altered in LNCaP abl and LNCaP abl enz cells. Significantly higher 
membrane binding and internalisation of [18F]FDHT in LNCaP cells 
(compared to PC3 cells) were detected. Further analysis revealed 
specific nuclear uptake of [18F]FDHT in LNCaP cells. IF demonstrated 
nuclear AR expression and cell surface expression of PSMA in 
LNCaP cells. Full length AR was not detected in PC3 cells, but a 
truncated isoform. AR (full length) and PSMA protein expression 
remained unchanged in LNCaP, LNCaP abl and LNCaP abl enz cells. 
Conclusion: [68Ga]PSMA-11 and [18F]FDHT accumulated avidly in 
the androgen-sensitive cell line LNCaP. [18F]FDHT accumulation was 
further shown to occur specifically in cell nuclei indicating either 
binding to nuclear AR or nuclear translocation of the tracer-bound 
AR. In addition, we potentially identified a modified version of 
AR, expressed by PC3 cells, that show reduced [18F]FDHT binding. 
However, current data indicates that the chosen in vitro system 
does not fully reflect the AR-PSMA axis during prostate cancer 
progression. References: (1) Pandit-Taskar N et al. J Nucl Med. 
2016 Oct;57(Suppl 3):73S-78S. (2) Vaz S et al. Eur J Nucl Med Mol 
Imaging 47, 9-15 (2020). (3) Hoefer J et al. Oncotarget. 2016 Sep 
13;7(37):59781-59794.

 
EPS-076
Effective Folate-Targeted Delivery of the Anti-Arthritic 
Macromolecular Methotrexate Prodrug to Inflamed 
Rheumatoid Arthritis Joints
U. Hafeli, Z. Nosrati, Y. A. Chen, M. Bergamo, C. Rodriguez-
Rodriguez, K. Saatchi;  
University of British Columbia, Vancouver, BC, CANADA.

Aim/Introduction: Many rheumatoid arthritis (RA) patients 
fail to respond satisfactorily to nonsteroidal anti-inflammatory 
drugs, glucocorticoids, disease-modifying anti-rheumatic drugs 
and biologics or experience side effects. To improve the drug 
pharmacological profile and direct the anti-inflammatory activity 
to the inflamed joints, we synthesized a polymeric prodrug of 
methotrexate (MTX) with increased circulation time. The prodrug is 
expected to extravasate into the inflamed joint by EPR (enhanced 
permeation and retention), and release there the drug over time. 
Materials and Methods: The polymer hyperbranched polyglycerol 
was synthesized by anionic ring-opening polymerization, modified 
with amines by reductive amination and conjugated to folic acid by 
peptide coupling and MTX by esterification. This prodrug was tested 
for in vitro and in vivo toxicity. After radiolabeling with 111In, we 
determined the pharmacokinetics by SPECT/CT and biodistribution 
in an RA mouse model. In vitro stability measurements of the 
prodrugs in human synovial fluid from RA patients will be presented 
to elucidate the influence of the local inflamed joint environment 
on drug release. Results: Delivering MTX bound to a polymer carrier 
produced a significant increase in drug uptake in the inflamed 
joints, reaching a maximum of around 15% of the injected dose in 
knees and paws after 3 days. The radiolabeled polymer is still visible 
in the joints after 2 weeks. Attaching folic acid, a targeting ligand 
that selectively binds to folate receptors, slowed down clearance 
from the joints even further. Therapeutic experiments show that 
MTX delivered as a prodrug was - at a 4x lower dose given every 
two weeks - just as effective as two standard dosages per week of 

free MTX. Incubation of the polymeric prodrug in synovial patient 
fluid showed that a) they contained higher levels of esterases and 
metalloproteinases than healthy people, and b) that MTX was 
released in RA patients at an elevated rate. Conclusion: Careful 
SPECT/CT imaging and biodistribution studies showed that the 
polymeric MTX prodrug behaves pharmacokinetically completely 
differently than the drug alone. Much higher inflamed joint 
concentrations were reached in vivo which translated into excellent 
treatment results in the RA mouse model. While further work is 
needed about the exact mechanism in vivo, the altered synovial 
fluid in RA patients with significantly increased metalloproteinases 
and esterases might help to activate the prodrug at the location 
of need, maximize drug uptake, extend length of therapy, and 
optimize therapeutic effect.

EPS-077
Can nutritional regimens affect radiotracers uptake ? 
Ketogenic diet: the possible key to enhance [18F]FDG 
performances
M. Asti, S. Rubagotti, P. C. Capponi, F. Lacaria, M. Iori, C. Coruzzi, M. 
Paci, A. Filice, A. Versari;  
AUSL-IRCCS, Reggio Emilia, ITALY.

Aim/Introduction: Bronchioloalveolar cancer (BAC) is a subtype of 
non-small cell lung carcinomas whose early diagnosis using [18F]FDG 
still remains unpredictable due to its lower glucidic metabolism. In 
this study, the effects of a dedicated nutritional regimen, designed to 
trigger the glucidic metabolism, was investigated in vitro in several 
cell lines and in vivo on murine models developing BAC. Materials 
and Methods: [18F]FDG was produced by using standard methods 
described in literature. Cells isolated from a primary BAC (NCI-H358) 
and other cancer lung cell lines (A549 and NCI-H1299) was grown 
both in a glucose-rich or a glucose-depleted medium. After 3,5,7 
days of both nutritional regimens, cells were seeded in multiwell 
plates. [18F]FDG aliquots were added to each well and incubated at 
37°C for 60 minutes. Cells were washed twice with ice-cold PBS and 
detached. The radioactivity associated to the pellets was measured 
in a γ-spectrometer. NOD-SCID mice (n=16) were implanted with 
NCI-H358 cells and tumors were grown up to 100 mm3 size. Three 
groups of mice (n=4/groups) were fed with a ketogenic regimen 
(PF4390 feed) for 3, 5 and 7 days, respectively while a control groups 
(n=4) underwent normal diet (4RF18 feed). The day after the end of 
the nutritional regimen, mice were injected with 20-40 μCi of [18F]
FDG and PET/CT tomographic acquisition were performed 2 hour 
p.i. Subsequently, mice were euthanized, tumor and main organs 
were extracted, weighted and measured in a γ-counter. Results 
were corrected for decay and computed as mean ID% per grams 
of tissue. Results: As expected, when incubated with glucose-rich 
medium, NCI-H358 (BAC lines) cells had an up to 4-fold less [18F]FDG 
uptake than A549 and NCI-H1299 cells. On the other hand, when 
a glucose-depleted medium was used, a 3-fold higher uptake in 
NCI-H358 cells than the other two lines, was obtained after 5 days of 
diet. In the PET/CT images, tumors were clearly better visualized in 
mice subjected to ketogenic diet respect to control group already 
after 3 days. Biodistribution confirmed the highest tumor uptake 
after 3 days of dietary regimen (1.2 ID/g vs 0.5 ID/g). Conclusion: The 
study attested how [18F]FDG uptake in a low glucose dependent 
tumor, can by controlled by a dietary regimen. The results have 
potentially a strong translation impact since a few days-long 
ketogenic diet can be easily applied to patients some days before 
PET/CT examination with negligible effect on their life quality but 
improving the tumor detection. 
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EPS-078
Initial evaluation of the effectiveness of 67Cu-EB-TATE 
theranostic as an alternative to 177Lu-DOTATATE in 
pancreatic neuroendocrine tumur models
F. Njotu1, A. Nambisan1, J. Ketchemen1, F. Tikum1, H. Babeker1, K. 
Pak2, M. Uppalapati1, H. Fonge1;  
1University of Saskatchewan, Saskatoon, SK, 
CANADA, 2Molecular Targeting Technologies, Inc, 
West Chester, PA, UNITED STATES OF AMERICA.

Aim/Introduction: Somatostatin receptor type 2 (SSTR2)-directed 
peptide receptor radionuclide therapy (PPRT) for the treatment 
of gastroenteropancreatic neuroendocrine tumors (GEP-NET) 
has been tremendously effective leading to the FDA approval 
of β--emitting 177Lu-octreotate. However, 177Lu-octreotate has 
fast pharmacokinetics (PK), requiring up to 4 doses. EB-TATE is 
a derivative of octreotate with evans blue (EB) that improves the 
PK of octreotate. 177Lu is less than ideal for theranostics due to 
the low branching ratio of its γ-emissions (Eγ=113 keV, 208 keV), 
which limits its SPECT imaging capability. The decay characteristics 
of 67Cu: higher β- emissions [Eβ−mean: 141 KeV, Eβ−max: 577 keV] 
and better branching ratios for its γ-rays [Eγ = 93 keV (16%), 185 keV 
(48%)] make it a near-ideal alternative to 177Lu as theranostic for GEP-
NET. We have developed 67Cu-EB-TATE and evaluated its in vitro (2D 
and 3D) therapeutic properties in GP-NET models. Materials and 
Methods: EB-TATE was radiolabeled with electron linear accelerator 
produced 67CuCl2 [68Zn(γ, p)67Cu]. Quality control of 67Cu-EB-TATE 
was performed using iTLC and HPLC, and in vitro stability studies 
were carried out in human serum and in PBS. Internalization of 
67Cu-EB-TATE was performed using SSTR2 expressing NET cell lines 
AR42J, BON-1-SSTR2 and QGP-1-SSTR2 with different receptor 
densities. In vitro cytotoxicity was performed in both 2D cells 
(AR42J, BON-1-SSTR2 and QGP-1-SSTR2), and 3D spheroids (BON-
1-SSTR2 and QGP-1-SSTR2), using a live cell-imaging system. In 
vivo imaging, biodistribution and therapy studies are ongoing. 
Results: Radiolabeling of 67Cu-EB-TATE was achieved at a specific 
activity of 2 MBq/μg. The radiochemical yield and purity of 67Cu-
EB-TATE as confirmed by SEC-HPLC and iTLC, was >98%. Seven-day 
stability of 67Cu-EB-TATE in serum and PBS at 37 °C and 4 °C was 
>85%. Internalization of 67Cu-EB-TATE increased from AR42J (70.2 
± 2.7%) to BON-1-SSTR2 (82.5 ± 2.1%) and QGP-1-SSTR2 (81.8 ± 
2.9), consistent with SSTR2 expression. IC50 values in 2D cells were 
28.3 ± 1.2 kBq/mL (AR42J), 26.7 ± 9.8 kBq/mL (BON-1-SSTR2) and 
26.4 ± 4.0 kBq/mL (QGP-1-SSTR2), and these were consistent with 
internalization results. 67Cu-EB-TATE at concentrations of 40 kBq/
mL and above inhibited BON-1-SSTR2 and QGP-1-SSTR2 spheroids 
growth and viability. For instance, QGP-1-SSTR2 spheroids growth 
was inhibited from 0.57 ± 0.03 mm2 to 0.52 ± 0.02 mm2 (p<0.0001) 
and 0.46 ± 0.0.04 mm2 (p<0.0001) at 200 kBq/mL and 1000 kBq/
mL, respectively against 0.62 ± 0.04 mm2 for control spheroids. 
Conclusion: This preliminary data confirms that 67Cu-EB-TATE is a 
promising theranostic against GEP-NET.
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EPS-079
ECG-gated myocardial perfusionSPECT in the assessment 
of risk for hospitalization due to heart failure in patients 
with coronary artery disease
T. Laitinen1,2, H. Hämäläinen1, A. Hokkanen1, M. Hedman1,2, T. M. 
Laitinen1;  
1Kuopio University Hospital, Kuopio, FINLAND, 
2University of Eastern Finland, Kuopio, FINLAND.

Aim/Introduction: ECG-gated myocardial perfusion imaging (MPI) 
is a widely used method to assess regional ischemia and injury. 
Furthermore, it offers simultaneous evaluation of left ventricular 
(LV) volumes and function. Phase and shape analyses complement 
information of the LV mechanical dyssynchrony and LV remodeling. 
We investigated the associations between MPI measures and 
heart failure hospitalization (HFH) incidence in patients with 
coronary artery disease (CAD), and examined whether markers of 
dyssynchrony and shape improve HFH prediction. Materials and 
Methods: Hospital medical records and results of MPI studies were 
evaluated in 322 patients with previously diagnosed CAD (aged 
69 ± 10 years, atrial fibrillation/flutter at the time of MPI was an 
exclusion criterion). Data were linked with the Finnish nationwide 
registers - the Hospital Discharge Register and the Causes of Death 
register. Univariate and multivariable analyses (Cox regression 
analysis) were conducted to determine predictors of HFH. Results: 
During a median follow-up of 8.7 years 107 patients (33%) were 
hospitalized due to heart failure. In univariate analysis, myocardial 
ischemia (summed difference score) was not associated with HFH. 
However, injury (summed rest score, SRS), end-diastolic volume 
(EDV), ejection fraction (EF), dyssynchrony (phase histogram 
bandwidth; phase histogram standard deviation; entropy) and 
shape (end-diastolic shape index; end-systolic shape index) were 
associated with HFH. In the multivariate model age [years] (B=0.06, 
P<0.001), EDV [ml] (B=0.004, P=0.029) and EF [%] (B=-0.04, P=0.006) 
were associated with HFH, while measures reflecting injury (SRS 
B=-0.01, P=0.65), dyssynchrony (phase histogram bandwidth [º] 
B=0.005, P=0.69; phase histogram standard deviation [º] B=-0.03, 
P=0.46; entropy B=0.16, P=0.62) or shape (end-diastolic shape index 
B=2.3, P=0.28; end-systolic shape index B=-2.8, P=0.23) were not 
independent predictors of HFH. Annual rate of HFH was 4.5 times 
higher in those with abnormal EF than with normal EF (14.9% vs. 
3.3%) and 2.5 times higher in those with abnormal EDV than with 
normal EDV (9.4% vs 3.7%). Conclusion: In long-term follow-up, one 
third of patients with CAD were hospitalized due to heart failure. In 
addition to age, increased EDV and low EF predicted HFH. Markers 
of LV dyssynchrony and shape did not improve HFH prediction. 
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EPS-080
Decreased liver to spleen ratio in low dose CT as a 
biomarker of fatty liver disease reflects risk for myocardial 
ischemia
A. Hokkanen1, H. Hämäläinen1, T. M. Laitinen1, T. Laitinen1,2;  
1Kuopio University Hospital, Kuopio, FINLAND, 
2University of Eastern Finland, Kuopio, FINLAND.

Aim/Introduction: Fatty liver disease (FLD) has been proven to be 
an independent risk factor in the development of cardiovascular 
disease. A strong association between FLD and coronary artery 
calcification or coronary artery disease (CAD) determined by 
coronary angiography has been consistently reported. However, 
less is known about alterations in myocardial perfusion or left 
ventricular function as cardiac manifestations of fatty liver. Our aim 
was to investigate possible effects of FLD on myocardial perfusion 
and left ventricular size or function. Materials and Methods: 
We retrospectively analysed 742 patients who had undergone 
myocardial perfusion imaging (MPI) SPECT and low dose CT. 
Quantification of liver fat content was based on the radiodensity 
of the liver in Hounsfield units in relation to corresponding values 
of the spleen. A liver to spleen ratio below 1 was defined as FLD. 
Myocardial ischemia was evaluated with MPI SPECT according to 
the summed difference score (SDS). SDS ≥ 3 was used as a criterion 
of myocardial ischemia. Values of left ventricle (LV) size and function 
were automatically calculated from the ECG-gated SPECT. Results: 
Among the patients 136 (18%) had FLD. As compared to those 
without FLD, patients in the FLD group had significantly higher 
prevalence of overweight (94% vs 78%) and obesity (72% vs 35%), 
were younger (63.3 vs 67.8 years), and had a higher SDS (2.65 vs 1.63), 
p<0.001 for all. Independent of other risk factors, patients with FLD 
had a 1.78 fold risk of having ischemia (95% CI 1.18 - 2.70, p=0.006). 
In those, who had a previously diagnosed CAD, prevalence of FLD 
was 16 %. Interestingly, out of patients with or without previous 
CAD diagnosis, FLD patients showed higher SDS. CAD patients with 
FLD had a higher SDS than CAD patients without FLD (2.87 vs 1.76, 
p<0.001). In patients without CAD SDS was higher with FLD than 
without FLD (2.45 vs 1.50, p<0.001). LV size and ejection fraction 
were comparable in those with or without FLD. Conclusion: FLD 
was independently associated with increased risk of myocardial 
ischemia. We did not find significant associations between FLD and 
LV size or ejection fraction. Evaluation of FLD from low dose CT is 
recommended along with MPI SPECT. 

EPS-081
Is Discovery NM530c CZT SPECT Gamma Camera a Viable 
Alternative to PET for assessment of Myocardial Flow 
Reserve?
P. Cichocki1, M. Błaszczyk2, J. Kuśmierek1, Z. Adamczewski1, A. 
Płachcińska2;  
1Department of Nuclear Medicine, Medical University of Lodz, 
Lodz, POLAND, 2Department of Quality Control and Radiation 
Protection, Medical University of Lodz, Lodz, POLAND.

Aim/Introduction: Discovery NM530c camera equipped with solid-
state CZT detectors allows assessment of myocardial blood flow 
(MBF) and flow reserve (MFR), as an alternative to more expensive 
and less available PET. However, it is susceptible to errors that do not 
affect PET or do so to a lesser degree. This study aims to assess the 
prevalence of errors caused by patient motion or poor positioning 
on the camera, and impact of study processing on repeatability of 
acquired values. Materials and Methods: Each of 64 adult patients 
enrolled in the study underwent MPI with MFR assessment using 

Discovery NM530c camera in a two-day rest/dipyridamole protocol, 
carried out after bolus injection of 550 MBq of 99mTc-MIBI (after 
37 MBq administered for patient positioning). Dynamic image 
acquisition continued for 8 min. Quality control excluded images 
invalid for further assessment due to poor positioning, patient 
motion artifacts or irregular bolus time-activity curves. Remaining 
studies were processed by two independent operators using 
Corridor4DM software, noting the necessity of manual adjustments 
to automatic image orientation. Spearman’s rank correlation of 
values obtained by each operator was used as a measurement 
of interobserver repeatability. Results: Quality control excluded 
7/64 studies due to patient motion artifacts (2) and poor bolus (5). 
No patient was excluded because of positioning. Interobserver 
repeatability of MBF and MFR was assessed in whole myocardium 
(TOT) and main vascular territories (LAD, LCX, RCA): MBF - TOT:0.95, 
LAD:0.96, LCX:0.95, RCA:0.88 MFR - TOT:0.89, LAD:0.91, LCX:0.90, 
RCA:0.67 In RCA territory, repeatability was significantly lower 
than in other territories and whole myocardium. For MBF, this 
difference was not present in studies that required no manual 
adjustments to automatic image orientation (where repeatability 
was 0.95). Interobserver repeatability of assessed values is 
noticeably lower than reported in PET studies, that rely on more 
dependable automatization of data processing [1]. Conclusion: 1) 
patient motion-related artifacts invalidated only a small number 
of studies (~3%) and with use of small activity administered for 
patient positioning this factor caused no notable errors 2) necessity 
of manual adjustments to image orientation and manual heart 
motion correction are significant disadvantages of Corridor4DM 
software used with Discovery NM530c camera, contributing to 
lower repeatability 3) currently, PET is much more reliable for MFR 
assessment in RCA territory References: [1] Poitrasson-Rivière, A.; 
Moody, J.B.; Hagio, T.; Weinberg, R.L.; Corbett, J.R.; Murthy, V.L.; Ficaro, 
E.P. Reducing motion-correction-induced variability in 82 rubidium 
myocardial blood-flow quantification. J. Nucl. Cardiol. 2020, 27, 
1104-1113.

EPS-082
Multichannel 3D deep learning model predicts functional 
improvements in myocardial perfusion imaging after 
coronary revascularization
C. Ko1,2, C. Huang2, S. Lin2, C. Chang2, C. Chen2, Y. Wu3,4;  
1Department of Nuclear Medicine, National Taiwan University 
Hospital, Taipei, TAIWAN, 2Department of Biomedical 
Engineering, National Taiwan University, Taipei, TAIWAN, 
3Division of Cardiology, Cardiovascular Medical Center, and 
Department of Nuclear Medicine, Far Eastern Memorial 
Hospital, New Taipei City, TAIWAN, 4School of Medicine, 
National Yang Ming Chiao Tung University, Taipei, TAIWAN.

Aim/Introduction: Myocardial perfusion imaging (MPI) is an 
important functional evaluation tool for patients with coronary 
artery disease (CAD). It is commonly used in the detection of 
obstructive CAD as well as following-up patients after coronary 
interventions. Coronary interventions are recommended in patients 
with significant myocardial ischemia while revascularization 
does not guarantee the resolution of ischemia burden; and total 
revascularization is the key issue of good prognosis.[1] The aim of 
this study is to develop a deep learning model to predict functional 
improvements in MPI after coronary revascularization. Materials 
and Methods: This study included 457 consecutive subjects of 
suspected CAD. All subjects received coronary catheterization 
within 6 months after index MPI and had a follow-up MPI within 1 
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year after catheterization. The images were aligned to a predefined 
myocardial template, and the image intensity was normalized. The 
images were further quantified based on a site-specific normal 
database. We designed and trained a multichannel 3D deep learning 
model, using the post-stress, redistribution, and quantitative 
images to predict whether there would be a 20% reduction of stress 
perfusion deficit in each epicardial vessel territories, which were 
correlated to the target vessel revascularization. The predicting 
performance was evaluated by the area under receiver operating 
characteristics curve (AUC). Ten-fold cross-validation was used 
to evaluate the model. Results: The median interval from initial 
MPI to catheterization was 38 days, and the median interval from 
catheterization to follow-up MPI was 237 days. The prevalence of 
CAD was 89% in this cohort. Coronary intervention was performed 
on 87% of the subjects. The prediction AUCs of the proposed 
model were 0.695, 0.685 and 0.702 in LAD, LCX and RCA territories, 
respectively. Conclusion: We proposed a multichannel 3D deep 
learning model to predict functional improvement after coronary 
revascularization. Our method suggests residual ischemia is not 
uncommon after coronary interventions, and the AI model may 
help clinical decision on coronary revascularization. References: 1. 
Knuuti J, Wijns W, Saraste A, Capodanno D, Barbato E, Funck-Brentano 
C, et al. 2019 ESC Guidelines for the diagnosis and management of 
chronic coronary syndromes. Eur Heart J. 2020;41:407-77.

EPS-083
Accuracy verification of myocardial flow reserve calculated 
through the net retention method using dynamic 
cadmium-zinc-telluride camera
T. Niimi1, K. Unno1, S. Yoshida2;  
1Japanese Red Cross Aichi Medical Center Nagoya 
Daini Hospital, Nagoya, JAPAN, 2Graduate School of 
Medicine, Nagoya University, Nagoya, JAPAN.

Aim/Introduction: A cadmium-zinc-telluride (CZT) camera allows 
the evaluation of myocardial blood flow (MBF) and myocardial flow 
reserve (MFR) without positron emission tomography. However, the 
net retention method generally used in the CZT camera is affected 
by the collection timing, region of interest (ROI) size, and set 
sampling position of blood flow. Thus, calculating accurate values 
consistently seems difficult. The ROI size and sampling position 
of the blood flow can have significant effects on the readings, 
especially for small hearts. We investigated the effects of the ROI 
size and the associated sampling position of blood flow on MBF 
and MFR calculated through the net retention method. Materials 
and Methods: We evaluated 40 patients with suspected or known 
coronary artery disease, including ischemia and no obstructive 
coronary artery disease, who underwent dynamic CZT single-
photon emission computed tomography (SPECT) after injection 
of 250 MBq and 820 MBq of 99mTc-sestamibi for rest and stress 
imaging, respectively. Nuclide injection was performed at 1 cm3/s 
using an automatic injector and flushed with 30 ml of saline. The 
dynamic CZT SPECT imaging data was net-retention analyzed 
using commercially available software. The ROI (four types of ROI 
size with a width of 2-4 pixels on the short axis and a length of 6-8 
pixels on the long axis, avoiding crosstalk from the myocardium) 
setting positions for the blood pool consisted of the left atrium 
(LA), left ventricle (LV), and the basal valve plane (within the LV and 
LA blood pool). Results: In the net retention method, MBF tended 
to be lower in the LV and higher in the LA relative to the valve 
position, including blood flow in the LA and LV (p<0.05). However, 

no significant difference in the MFR values due to the difference in 
the ROI setting position existed (p>0.05). ROI sizes were predicted 
to have significant impacts on the MFR values of small hearts (seven 
patients), but the MFR error was approximately ±0.1 for all sizes at 
the LA, LV, and valve positions, similar to the results for all subjects. 
Conclusion: The accuracy of MFR calculated was verified through 
the net retention method using a dynamic CZT camera. MFR 
measured by the net retention method was considered to obtain 
stable values regardless of the sampling position when the ROI size 
avoiding crosstalk from the myocardium and blood flow sampling 
position at stress and rest were the same. 

 
EPS-084
The prognostic value of right ventricular strain derived 
from ammonia PET for major adverse cardiac events
A. Yamamoto1, M. Nagao1, M. Kawakubo2, K. Ando1, R. Nakao1, 
Y. Matsuo1, A. Sakai1, M. Momose1, K. Kaneko1, K. Fukushima3, S. 
Sakai1;  
1Tokyo Women’s Medical University Hospital, Shinjuku, 
JAPAN, 2Kyushu University, Fukuoka, JAPAN, 3Fukushima 
Medical University, Fukushima, JAPAN.

Aim/Introduction: We have made it possible to measure right 
ventricular (RV) strain, adapting a feature-tracking technique to 
electrocardiography-gated high-resolution 13N-ammonia positron 
emission tomography (NH3-PET). We indicated that RV strain 
identified right coronary artery territory ischemia in patients 
with ischemic heart disease (IHD). Previous studies showed that 
RV function was a prognostic factor of cardiovascular events. We 
aimed to investigate the potential of RV strain estimated by NH3-
PET as a prognostic factor in patients with IHD in the present study. 
Materials and Methods: Between January 2017 to January 2019, 
263 consecutive patients performed resting and stressed myocardial 
NH3-PET because of known or suspected coronary artery disease 
at a single centre were enrolled. We excluded patients without 
coronary artery stenosis of >50%, diagnosed by coronary computed 
tomography angiography, from this cohort. Furthermore, patients 
with congenital heart disease, a transplanted heart or adenosine 
ineffectiveness were excluded.RV- longitudinal strain (LS) in the free 
wall was measured by a feature-tracking technique on the stressed 
NH3-PET images of horizontal long-axis slices.The endpoint was 
major adverse cardiac events (MACEs) comprising all-cause death, 
acute coronary syndrome, hospitalization due to heart failure, and 
revascularization. The predictability of RV-LS for MACE was assessed 
using the receiver-operating characteristic (ROC) analysis. The 
event-free survival was estimated by the Kaplan-Meier method and 
compared between the patients with high and low RV-LS using the 
log-rank test. Results: Consecutive 93 patients were retrospectively 
analyzed. The ROC analysis demonstrated a cutoff of -26.9 for MACE 
with RV-LS, and showed that area under the curve, sensitivity, and 
specificity were 0.64, 61% and 67%. Patients with RV-LS≥-26.9 
had a significantly higher MACE rate than those with RV-LS<-26.9 
(p=0.048). Conclusion: RV-LS is a prognostic factor for MACE in 
patients with IHD.It is possible to predict cardiovascular events from 
the RV strain information assessed by routine NH3-PET without 
additional imaging or radiation exposure. 
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EPS-085
Do global values of myocardial blood flow and 
perfusion objectively reflect the extent and severity 
ofatherosclerotic lesionsin patients with stable coronary 
artery disease
A. Shakhova, I. Aslanidis, I. Shurupova, I. Ekaeva, M. Rumyantseva, 
V. Losev;  
A.N. Bakulev Scientific Center for Cardiovascular 
Surgery of the Ministry of Health of the Russian 
Federation, Moscow, RUSSIAN FEDERATION.

Aim/Introduction: The aim of this study was to investigate the 
correlation between the prevalence of stenotic lesions of the 
coronary arteries (CA) and parameters, obtained on a positron 
emission tomography (PET/CT) with 13N-ammonia during 
adenosine stress in patients with a stable form of coronary artery 
disease (CAD). Materials and Methods: We retrospectively 
enrolled 82 patients with the stable form of CAD. The mean age 
of the patients was 63.4+9.6 years, 68.3% of them were men, the 
mean body mass index was 29.1+3.72 kg/m2, and the prevalence 
of diabetes mellitus (DM) was 31.7%. All patients underwent the 
evaluation of coronary anatomy by invasive coronary angiography 
(ICA) with the assignment of a total Gensini score (GScore) 
reflecting the severity of atherosclerotic lesion of the coronary 
bed. According ICA, 27/82 patients had no any significant (≥70% 
of the vessel lumen) lesion of the CA, 22 had a significant single-
vessel, 24 had a two-vessel, 9 had a three-vessel lesion. PET/CT with 
13N-ammonia at rest and after vasodilator stress was performed in 
dynamic mode. The global summed stress score (SSS), summed rest 
score (SRS), and summed difference score (SDS) were calculated. 
Based on the obtained quantitative values of myocardial blood 
flow (MBF) at rest and stress, myocardial flow reserve (MFR) was 
quantified. Spearman correlation coefficient was applied. Results: 
The global MBF parameters were: at rest - 0.77 (0.67-0.91) mL/g/
min, at stress - 1.81 (1.53-2.27) mL/g/min, MFR - 2.4 (1.9-3.0). The 
median GScore was 27.5 (13.3-43.5) in the group. The negative 
correlation with GScore was highly significant for both stress MBF 
(rho=-0,525) and MFR (rho=-0,482), р<0.001; whereas MBF at rest 
didn’t correlate significantly (p=0.864) with GScore. The global MPI 
parameters were: SRS - 1.0 (0.0-5.0), SSS - 9.0 (3.0-16.8) and SDS - 7.0 
(2.0-13.0). There were positive correlations between GScore and SSS, 
(rho=0.68, р<0.001) between GScore and SDS (rho=0.68, р<0.001) 
and between GScore and SRS (rho=0.45, р<0.001). Conclusion: 
Thus, we concluded that global indicators of perfusion metrics (SSS, 
SDS) and absolute values (MBF and MFR) significantly correlate with 
the indicator reflecting the total degree of stenotic damage to the 
coronary bed. Semi-quantitative perfusion indices are more related 
to GScore than absolute blood flow measures. That is probably due 
to the additional impact of the microvascular dysfunction (MVD) on 
the parameters of MBF and MFR, which is confirmed by the high 
prevalence of the DM and the obesity in the group.

EPS-086
Evaluation of Left Ventricular Healing with SPECT 
Perfusion parameters and Dobutamine Stress Echo after 
Primary PTCA or Stenting in patients with AMI
A. Özdal1, G. Amioğlu2;  
1University of Health Sciences Kayseri City Training and Research 
Hospital, Kayseri, TÜRKIYE, 2Sivas Numune Hospital, Sivas, TÜRKIYE.

Aim/Introduction: The aim of our study was to evaluate left 
ventricular healing by the scintigraphic quantitative perfusion 
parameters and the echo wall movements in patients who 

has underwent primary percutaneous transluminal coronary 
angioplasty(PTCA) or stent after acute myocardial infarcts(AMI), and 
to interpret correlation of these techniques. Materials and Methods: 
In 51 patient with AMI (22 anterior, 15 lateral, 14 inferior MI) which has 
PTCA or stent applied, dobutamine stress echocardiography(DSE) 
and myocardial perfusion scintigraphy(SPECT) were performed 
within 1 week and after 1 month. Wall-motion response of 
dyssnergic myocardium to dobutamine, classified as akinetic, 
advanced hypokinetic, hypokinetic and normokinetic; was 
compared with semi-quantitative perfusion parameters at SPECT 
in the corresponding artery (LAD, RCA and LCX), with segment-by-
segment analysis. Results: Semi-quantitative perfusion parameters 
were calculated based on LAD, RCA and LCX area in gated program 
and averaged. In patient who has underwent PTCA or stent after 
AMI, a statistically significant recovery observed in first month 
compared with first week for all three areas which are supplied by 
coronary vessels(p<0.05). At the first week after AMI, with DSE in the 
LAD areas, 5 of 22 patients showed akinetic, 7 advanced hypokinetic 
and 6 hypokinetic movements. In the first month DSE, a significant 
improvement in wall movements was detected(p<0.05). It was 
found that the wall movements were affected more in patients with 
anterior MI, the improvement in wall movements was statistically 
significant in the first month and it was found to be corralated 
with the improvement in perfusion. There was no statistically 
significant difference between two studies at wall movements in 
the LCX and RCA areas(p>0.05). In first month, partial improvement 
was observed at hypokinetic wall movements in 17 out of 29 
patients with lateral and inferior AMI. Conclusion: Improvement in 
perfusion parameters compared to the early period after PTCA or 
stenting indicates the vitality of akinetic segments in patients with 
anterior MI and has been interpreted as a finding of hibernation. 
Improvement of the hypokinetic segments in the first month at 
patients with lateral and inferior MI was interpreted in favor of the 
stunning sign, since the basal perfusion rates of these patients 
were better. In patients undergoing PTCA or stenting; to distinguish 
stunned, hibernating and scar tissue at myocardial perfusion, SPECT 
is useful which is performed at first month. SPECT is a non-invasive 
effective imaging method that can combine wall movements and 
perfusion parameters for evaluation of the treatment response.

EPS-087
The feasibility of dynamic SPECT CZT measurement 
of myocardial blood flow and reserve in patients with 
dyslipidemia and non-obstructive coronary artery disease
A. Maltseva, K. Kopeva, A. Mochula, O. Dymbrylova, E. Grakova, K. 
Zavadovsky;  
Cardiology Research Institute, Tomsk National 
Research Medical Center, Russian Academy of 
Sciences, Tomsk, RUSSIAN FEDERATION.

Aim/Introduction: It seems high values of blood lipids can be 
to impair endothelium-dependent vasodilation and to lead to 
microvascular dysfunction (MD). Noninvasive methods cannot 
assess morphological changes in the microcirculatory bed. However, 
radionuclide methods allow getting information about myocardial 
blood flow (MBF). Currently, the available data about MD are 
different and controversial in patients with dyslipidemia and non-
obstructive coronary artery disease (NOCAD). The aim of the study is 
to assess the feasibility of dynamic SPECT CZT measurement of MBF 
and myocardial flow reserve (MFR) in patients with dyslipidemia 
and NOCAD. Materials and Methods: Based on CCTA results, 
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patients with NOCAD (stenosis <50%) were included in the study. 
All patients underwent dynamic SPECT CZT with the assessment of 
semi-quantitative indexes of myocardial perfusion and quantitative 
parameters of microcirculation: SSS, SRS, SDS, stress and rest MBF, 
MFR [1]. The Net Retention with attenuation correction was used 
for quantitative analysis. In addition, the blood lipid levels were 
assessed: total cholesterol (TC), low-density lipoprotein (LDL), high-
density lipoprotein (HDL), triglycerides. Based on the lipid levels 
study population was divided into two groups: 1. With dyslipidemia, 
n=21; 2. Without dyslipidemia, n=26. Results: The study included 
47 patients (28 men, age 60.0±9.9 years) with suspected ischemic 
heart disease. The maximum coronary artery stenosis and Agatston 
calcium score were 42.5(25.0;45.0)% and 30.0(0.0;62.0), respectively. 
Semi-quantitative indexes of myocardial perfusion and rest MBF did 
not differ significantly in two groups: SSS 0.0(0.0;2.0) vs 2.0(0.0;2.0), 
SRS 0.0(0.0;1.0) vs 0.0(0.0;0.0), SDS 1.0(0.0;2.0) vs 2.0(0.0;2.0), rest MBF 
0.69(0.52;0.77) vs 0.78(0.48;1.01), respectively. Stress MBF (p=0.03) 
and MFR (p=0.02) were significantly lower in dyslipidemia patients: 
1.12(0.92;1.35) vs 1.6(1.02;2.2), 1.58(1.34;2.21) vs 2.52(1.84;2.68), 
respectively. The Spearman correlation showed that rest MBF had 
positive relationships with HDL (ρ=0.44, p=0.007), meanwhile MFR 
had negative relationships with TC (ρ=-0.44, p=0.003) and LDL (ρ=-
0.45, p=0.002). Based on the result of multivariate logistic regression 
analysis, total cholesterol was significantly independent predictor of 
reduced MFR less than 2.0 (OR 2.32; CI 1.17-4.6; p=0.02). Conclusion: 
Myocardial blood flow and reserve, defined by the dynamic 
SPECT CZT, had strong relationships with blood lipids in NOCAD 
patients. Total cholesterol was significantly independent predictor 
of reduced MFR. Dynamic SPECT CZT can be used to determine of 
parameters of microcirculation in patients with dyslipidemia and 
NOCAD. References: 1. Zavadovsky KV, et al. The diagnostic value of 
SPECT CZT quantitative myocardial blood flow in high-risk patients. 
J Nucl Cardiol. 2020. DOI: 10.1007/s12350-020-02395-8.

EPS-088
Prognostic value of coronary flow reserve estimated using 
dynamic SPECT with CZT camera
M. Havel1, M. Kaminek1,2, P. Koranda1, L. Quinn1, I. Metelkova1, L. 
Henzlova1, 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, Center 
of Molecular Imaging, Brno, CZECH REPUBLIC.

Aim/Introduction: Dynamic positron emission tomography (PET) is 
the gold standard for non-invasive assessment of myocardial blood 
flow and coronary flow reserve (CFR) as a stress/rest myocardial 
blood flow ratio. However, availability of cardiac perfusion PET is 
limited. Recent advance in SPECT technology including CZT camera 
allow acquisition of dynamic SPECT, so the quantification of CFR is 
now feasible. The aim of this study was to assess prognostic value 
of CFR using CZT camera. Materials and Methods: We analysed 
retrospectively results of dynamic SPECT in 29 patients (average age 
67 ± 9 years, 12 males, 9 with diabetes mellitus). Adverse cardiac 
events as cardiac death, myocardial infarction, hospitalisation due 
to heart failure with reduced ejection fraction or revascularisation 
were recorded in this population and prognostic value of 
examination were statistically evaluated. Results: 12 patients had 
reduced CFR <2 whereas 17 patients had normal CFR ≥2. There 
was no significant difference between both subgroups in age, sex 

and diabetes incidence. In the subgroup of patients with reduced 
CFR <2, we observed significantly more cardiac events (7 vs. 1, p 
= 0.003), and Kaplan-Meier analysis with a Log-rank test showed 
significantly poorer outcome of patients with reduced CFR (p = 
0.018). Only 50 % (4/8) patients with cardiac events had regional 
reversible perfusion defect visible on conventional SPECT. However, 
reduced CFR <2 using dynamic SPECT identified 88 % (7/8) 
patients with cardiac events. Conclusion: Reduced CFR (i.e. values 
<2) assessed using dynamic SPECT with a CZT camera helped to 
identify subjects with unfavourable outcome. Supported by MH CZ 
- DRO (FNOl, 00098892) 

EPS-089
Coronary flow reserve and extracellular matrix remodeling 
in heart failure with preserved left ventricle ejection 
fraction and non-obstructive coronary artery disease
E. Grakova, K. Kopeva, A. Maltseva, A. Mochula, K. Zavadovsky;  
Cardiology Research Institute, Tomsk National 
Research Medical Centre, Russian Academy of 
Sciences, Tomsk, RUSSIAN FEDERATION.

Aim/Introduction: To evaluate association of coronary flow reserve 
(CFR) and myocardial blood flow (MBF) parameters with the 
levels of matrix metalloproteinase-9 (MMP-9) and tissue inhibitor 
of metalloproteinases-1 (TIMP-1) in patients with heart failure 
with preserved left ventricle ejection fraction (HFpEF) and non-
obstructive coronary artery disease (CAD). Materials and Methods: 
A total of 59 patients (39 men, median age of 65.0 (58.0; 69.0) 
years) with diastolic dysfunction and left ventricle ejection fraction 
(LVEF) of 62 (56; 67)% were enrolled in the study. Non-obstructive 
CAD was confirmed by computed coronary angiography. Serum 
levels NT-proBNP, MMP-9 and TIMP-1 were measured by enzyme 
immunoassay. Two-dimensional transthoracic echocardiography 
was performed at baseline. Stress and rest MBF, and CFR parameters 
were evaluated by dynamic CZT-SRECT. Results: The serum levels 
of NT-proBNP were correlated with global CFR (gCFR) (r=-0.318; 
p=0.041), rest-MBF (r=0.322; p=0.012), MMP-9 (r=0.399; p=0.012), 
and TIMP-1 (0.296; p=-0.043). MMP-9 (r=-0.264; p=0.019) and 
TIMP-1 (r=-0.432; p=0.001) were correlated with gCFR. Based on 
ROC-analysis, the value of gCFR ≤ 2.27 (AUС=0.711; р=0.01) were 
identified as a cut-off value that was associated with overexpression 
of NT-proBNP (≥125 pg/mL). According to gCFR levels all patients 
were divided in 2 groups: group 1 comprised patients with gCFR ≤ 
2.27 (n=28); group 2 comprised patients with gCFR > 2.27 (n=31). 
In group 1 gCFR values were less by 47.7% (p<0.001) than in group 
2 (2.83 [2.54; 3.9] and 1.48 [1.31; 1.88], respectively). Rest-MBF value 
was higher by 33.8% (p=0.0001) in group 2 (0.65 [0.44; 0.79] ml/
min/g) than in group 1 (0.43 [0.30; 0.58] ml/min/g). In group 1 the 
levels of MMP-9 were 1489.5 (946.9; 1911) ng/mL and in group 2 
those were 1233 (720.9; 1725) ng/mL. The serum levels of TIMP-1 
were higher by 20.1% in group 1 than in group 2 (188.5 [102.46; 
279.1] vs. 150.5 [45.32; 265.4] pg/mL, resrectively). The values of NT-
proBNP were higher by 47.9 % in group 1 than in group 2 (274.35 
[151.6; 1324.75] vs. 143.05 [52.8; 520.4], respectively). According to 
NYHA classes, values of gCFR were different (p<0.001): NYHA class 
I (n=28) - 2.88 (2.52; 3.3), NYHA class II (n=19) - 1.9 (1.67; 2.03), and 
NYHA class III (n=12) - 1.31 (1.23; 1.49). Conclusion: Decreased gCFR 
has been associated with overexpression of MMP-9 and TIMP-1 
serum levels. The values of gCFR have been closely related to the 
severity of HFpEF. References: Grant of the President of the Russian 
Federation MK-4257.2022.3
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EPS-090
Impaired myocardial perfusion and blood flow in patients 
with multivessel CAD: diagnostic solution capabilities
A. Shakhova, I. Aslanidis, I. Shurupova, I. Ekaeva, M. Rumyantseva, 
N. Surkova;  
A.N. Bakulev Scientific Center for Cardiovascular 
Surgery of the Ministry of Health of the Russian 
Federation, Moscow, RUSSIAN FEDERATION.

Aim/Introduction: is to find out the features of multivessel (MV) 
coronary artery disease (CAD) by means of parameters derived 
from a quantitative (dynamic) positron emission tomography (PET/
CT) perfusion in patients with a stable form of CAD Materials and 
Methods: In total 139 patients with known stable form of CAD and 
angiographic luminal narrowing >70% in at least of one (of the 
major) coronary artery (CA) in the proximal or mid part (including 
total occlusion) were retrospectively enrolled. The mean age of the 
patients was 63.7 ± 10.6 years, 76% were men, 37.2% of patients 
had history of myocardial infarction, 47,4% - previous percutaneous 
coronary intervention. According invasive coronary angiography, 
90 had single vessel (SV) , 49 - MV CAD. PET/CT with 13N-ammonia 
at rest and after vasodilator with adenosine stress was performed in 
dynamic mode. The global summed stress score (SSS), summed rest 
score (SRS), and summed difference score (SDS) were calculated, 
quantitative values of myocardial blood flow (MBF) at rest and 
stress, myocardial flow reserve (MFR) were quantified. For the visual 
assessment a case was graded as positive if the perfusion defect 
(PD) was located on 2 or 3 coronary territories, for quantitative 
assessment - 2 or 3 coronary territories had a MFR lower than 
2.6. The diagnostic performance in terms of sensitivity, specificity 
was calculated Results: Patients with MVD had significantly lower 
stress MBF and MFR as compared to those with SVD: 1,71 (1,26; 
1,96) ml/g/min and 2,0 (1,6; 2,4) versus 1,85 (1,64; 2,35) ml/g/
min and 2,6 (2,3; 3,1), respectively (р<0,001). Semiquantitative 
parameters also showed significant difference: SSS and SDS were 
higher in MVD group: 16 (11; 21) and 13 (9; 19) versus 9 (4; 17) and 
7 (3;12) respectively (р<0,001). In patients with significant lesion 
in 2 or 3 CA, visual perfusion assessment identified MV CAD with 
sensitivity and specificity 38 and 78% respectively, while reduced 
MFR in 2 or 3 coronary territory - with 85 and 60% respectively 
Conclusion: The extent and severity of atherosclerotic lesions 
affect both on visual perfusion assessment and on global MBF 
values. Low sensitivity in identification of MV CAD of the first one 
can be explained by the phenomenon of «balanced ischemia» that 
leads to underestimation of perfusion impairment. This lack can be 
overcome with quantitative assessment of MBF at a regional level. 
This observation may improve the accuracy of diagnosis of MV CAD, 
but this requires further assessment 

EPS-091
Linking cardiac and extra-cardiac sarcoidosis and their 
clinical course: serial FDG-PET/CT analysis
K. Kaneko, M. Nagao, A. Yamamoto, A. Sakai, S. Sakai;  
Tokyo Women’s Medical University Hospital, 
Shinjuku-ku, Tokyo, JAPAN.

Aim/Introduction: To clarify the link between cardiac sarcoidosis 
(CS) and extra-cardiac sarcoidosis (ECS) lesions in patients with 
systemic sarcoidosis (SS) and their clinical course with serial FDG-
PET/CT imaging. Materials and Methods: Thirty-five patients 
who were newly diagnosed with SS, then treated and monitored 
for > 2 years were enrolled in this retrospective study. Treatment 

response and recurrence were determined from the course of 
FDG-PET/CT. We compared the complete resolution (CR) rate of 
pathological FDG uptake after treatment and the recurrence rate 
between CS and ECS lesions. Patients were divided into two groups 
according to whether they had mono-organ-ECS or multi-organ-
ECS type disease, and whether or not they achieved CR in ECS (CR 
and non-CR groups). The rates of CR and recurrence of CS, and the 
occurrence of major adverse cardiac events (MACE) were compared 
among these groups. Results: The CR rate was significantly higher 
in CS than ECS (77.1% vs. 48.5%, p=0.01), whereas the recurrence 
rates were similar (40.7% vs. 58.8%, not significant). In the subgroup 
analysis, the CR rate in CS was similar between the mono- and 
multi-organ groups (71.4% vs. 85.7%), but the recurrence rate was 
significantly lower in patients with multi-organ group (60.0% vs. 
16.7%, p=0.02). No significant difference was observed in the CR 
rate (71.4% vs. 78.6%) or recurrence rate (60.0% vs. 36.3%) between 
CR and non-CR groups. The occurrence of MACE was also not 
significantly different between the mono- and multi-organ groups 
(19.0% vs. 28.6%) or between the CR and non-CR groups. (19.0% 
vs. 17.8%). Conclusion: CS responds better to immunosuppressive 
therapy than ECS in SS patients. The extent of ECS and treatment 
response for ECS are neither linked to CS treatment response nor 
associated with CS prognosis. 

EPS-092
Imaging characteristics and prediction of therapeutic 
efficacy in patients with dilated cardiomyopathy treated 
with angiotensin II receptor blocker using F-18 FDG PET 
and I-123 MIBG scan: a preliminary study
Y. Jeong, K. Park, D. Kang, D. Jung;  
Dong-A University Hospital, Busan, KOREA, REPUBLIC OF.

Aim/Introduction: This study investigated the imaging 
characteristics of F-18 FDG PET and I-123 MIBG scans in patients 
with dilated cardiomyopathy (DCMP) treated with angiotensin 
II receptor blockers (ARBs). In addition, the ability of the imaging 
studies to predict the therapeutic efficacy was evaluated. 
Materials and Methods: Thirty-one patients diagnosed with DCMP 
participated in this study. After diagnosis with DCMP, all patients 
were treated with ARB for at least 6 months. Cardiac F-18 FDG PET 
scans were taken before and after ARBs treatment in all patients, and 
I-123 MIBG scans were also performed before and after treatment 
in 11 patients. In F-18 FDG PET, the myocardial standardized uptake 
value ratio (SUVR) was calculated. In I-123 MIBG scan, the heart-
to-mediastinal ratio (HMR) was measured on delayed images at 
3 hours. These imaging parameters were compared with clinical 
parameters, and the predictability of treatment outcome was 
evaluated. Results: At the initial diagnosis, decreased left ventricular 
ejection fracture (LVEF) and elevated NT-proBNP were shown in all 
patients. After 6 months of treatment, LVEF in 13 of 31 patients 
recovered to normal (≥ 50%), but the remaining patients still had 
reduced LVEF (< 50%). Comparing the 13 patients who recovered to 
normal and the remaining patients, the LVEF was 35 ± 10% and 25 
± 7% before treatment, and 52 ± 3% and 36 ± 8% after treatment, 
respectively. In the recovery group, myocardial SUVR decreased 
from 7.48 ± 6.86 to 4.76 ± 3.80 before and after treatment, 
respectively, and increased from 4.75 ± 3.64 to 6.33 ± 3.53 in the 
remaining group. Three out of 11 patients who underwent I-123 
MIBG scans had normal HMR before treatment, and the remaining 
8 patients had a decrease. In the 3 patients with normal HMR before 
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treatment, the LVEF recovered to normal after ARBs treatment, but 
the 8 patients with decreased HMR partially improved LVEF, but was 
still low. The myocardial SUVR was reduced from 7.46 ± 2.80 before 
treatment to 3.42 ± 1.99 after treatment in the normal HMR group 
but increased from 5.78 ± 4.96 to 6.63 ± 3.88 in the reduced HMR 
group. Conclusion: In DCMP, myocardial glucose metabolism was 
decreased in patients who recovered after treatment with ARBs, 
whereas glucose metabolism was increased in those who did not. 
In addition, it is thought that the effect of ARBs treatment can be 
predicted through I-123 MIBG scan before treatment. 

EPS-093
The value of cardiac sympathetic innervation imaging and 
epicardial adipose tissue characteristics in predicting of 
atrial fibrillation catheter ablation outcomes
Y. Varlamova1, S. Sazonova1, E. Popov1, S. Minin2, A. Romanov2, R. 
Batalov1, S. Popov1;  
1Cardiology Research Institute, Tomsk NRMC, Tomsk, 
RUSSIAN FEDERATION, 2E. Meshalkin National Medical 
Research Center» of the Ministry of Health of the Russian 
Federation, Novosibirsk, RUSSIAN FEDERATION.

Aim/Introduction: Atrial fibrillation (AF) is the most common 
type of arrhythmia and is a challenging problem of modern 
medicine. Catheter ablation (CA) of AF is a valuable treatment 
option. But the effectiveness of this approach is not absolute and 
depends on multiple factors. Therefore, the search for additional 
prognostic criteria for the effectiveness of CA is an urgent task. We 
hypothesized, that pre-procedural evaluations of epicardial adipose 
tissue (EAT) and cardiac sympathetic activity (SA) have the potential 
to a better identify patients at risk for AF recurrence (AFR) after CA. 
Thus, the aim of current study was to investigate the relationship 
between the cardiac SA, assessed by 123I-MIBG scintigraphy, and the 
EAT characteristics, and also, the study of their association with the 
development of late AFR after CA. Materials and Methods: Cardiac 
123I-MIBG scintigraphy and cardiac computed tomography (CT) 
imaging were performed before CA in 26 patients with persistent 
AF. According to cardiac 123I-MIBG examination were evaluated 
heart-to-mediastinum ratio (HMR), 123I-MIBG washout rate (WR), 
summed regional 123I-MIBG uptake defect score (123I-MIBG SMS). 
Periatrial and total EAT characteristics measurements were 
obtained from pre-procedural CT scans, and the periatrial to total 
EAT volume ratio (P/T) was obtained. All patients were followed-
up prospectively for 12±6.4 months after the CA in the outpatient 
clinic. Results: During a median follow-up AFR was observed 
in 8 patients. The 123I-MIBG washout rate (35.9(23.02-40.5)% vs 
11.7(6.8-20.9)%, p<0.05), late 123I-MIBG SMS (9(8-11.5) vs 6(4.75-8), 
p<0.05) and P/T (13(11.4-15.7)% vs 9.6(8.9-10.5)%, p<0.05) were 
significantly greater in patients with than without AFR. Patients with 
AFR had a significantly lower baseline late HMR (1.51(1.3-1.69) vs 
1.82(1.59-1.93), p<0.05) compared to patients without AFR. There 
were no correlations between characteristics of EAT and cardiac 
SA. According to multivariate analysis only the 123I-MIBG WR was 
independent predictor of AFR after CA (OR: 1.1168, 95%CI: 1.0131-
1.2311, p<0.05). The ROC analysis gave an optimum cut-off value 
of 21% for the 123I-MIBG WR to predict AFR after CA (sensitivity 75%, 
specificity 83.3%, AUC 0.844, p < 0.05). Conclusion: Thus, it was 
shown that the values of 123I-MIBG WR was strongest predictors 
of AFR in multivariate analysis comparing with other established 
risk factors. One-time evaluation of the cardiac SA using 123I-MIBG 
scintigraphy before the CA may be a promising tool to predict the 

patient’s outcome. This work is partly supported by Russian Science 
Foundation, Grant No. 17-75-20118-p. 

EPS-094
The role of microvascular dysfunction in heart failure with 
preserved left ventricle ejection fraction
K. Kopeva, A. Mochula, A. Maltseva, E. Grakova, V. Shipulin, K. 
Zavadovsky;  
Cardiology Research Institute, Tomsk National 
Research Medical Centre, Russian Academy of 
Sciences, Tomsk, RUSSIAN FEDERATION.

Aim/Introduction: To study the relationship between coronary 
microvascular dysfunction (CMD), cardiac biomarkers, diastolic 
dysfunction, and presence of HFpEF in symptomatic patients. 
Materials and Methods: Study participants were consecutive 59 
patients with non-obstructive coronary artery disease (CAD) and 
preserved left ventricle ejection fraction (LVEF) of 62 (56; 67)%. 
Non-obstructive CAD was confirmed by computed coronary 
angiography. Stress and rest-myocardial blood flow (MBF) and 
coronary flow reserve (CFR) parameters were evaluated by dynamic 
CZT-SRECT. Serum cardiac biomarkers (soluble ST2 (sST2), and 
fibroblast growth factor 23 (FGF-23), matrix metalloproteinase-9 
(MMP-9), tissue inhibitor of metalloproteinases-1 (TIMP-1), 
NT-proBNP) were measured by enzyme immunoassay. Two-
dimensional transthoracic echocardiography with assessment of 
diastolic dysfunction parameters was carried out baseline. Impaired 
CFR was defined as CFR < 2. Coronary microvascular dysfunction was 
therefore defined as the presence of impaired CFR in the absence of 
flow-limiting CAD. Results: Distribution of patients was performed 
by categories of preserved (group 1, n=35) vs. impaired CFR (group 
2, n=24). In 87.5% cases patients with CMD had heart failure, when 
in patients with preserved CFR heart failure was diagnosed only in 
51,5 (p<0.0001). CFR values correlated with left atrial size (r=-0.527; 
p=0.001), E/A ratio (r=-0.321, p=0.012), and E/e’ (r=-0.307; p=0.021). 
The levels of NT-proBNP were higher in group 1 by 36.4% (p=0.045) 
than in group 2 (318.0 [169.7; 2106.2] and 196.8 [68.1; 510.4] pg/mL, 
respectively). The sST2 levels were higher in patients with impaired 
CFR by 19.4% (p>0.001) than in patients with preserved CFR (31.03 
[27.03; 35.5] and 25.0 [21.45; 31.15] ng/mL, respectively). The serum 
levels of MMP-9 in group 1 were 1538 [945,4; 1982] pg/mL, and in 
group 2 they were 1183 [720.9; 1725] ng/mL (p=0.023). The levels of 
TIMP-1 were higher by 30.1% (p=0.012) in group 1 than in group 2 
(230.2 [107.38; 285.8] and 160.78 [58.66; 213.2] ng/mL, respectively). 
The serum concentration of FGF-23 did not differ between groups. 
Conclusion: Our date suggest that coronary microvascular 
dysfunction may play an important role in HFpEF. The values of CFR 
correlated with diastolic dysfunction parameters, and impaired CFR 
was associated with hyperexpression of cardiac biomarkers such 
as sST2, MMP-9, TIMP-1, and NT-proBNP. References: Grant of the 
President of the Russian Federation MK-4257.2022.3
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EPS-095
Assessment of microinflammation severity with the 
use of Na[18F]F PET/CT in the evaluation of aortic valve 
degeneration after TAVI: preliminary results
M. Opalinska1, D. Sorysz2, A. Sowa-Staszczak3, A. Grochowska4, A. 
Dziewierz2, N. Maruszak2, M. Bagieński5, A. Surdacki2, S. Bartuś2, D. 
Dudek2;  
1Nuclear Medicine Unit, Department of Endocrinology, University 
Hospital, Krakow, POLAND, 2Department of Cardiology, 
Jagiellonian University Medical College, Krakow, POLAND, 
3Department of Endocrinology, Jagiellonian University Medical 
College, Krakow, POLAND, 4Department of Radiology, University 
Hospital, Krakow, POLAND, 5Department of Cardiology and 
Cardiovascular Interventions, University Hospital, Krakow, POLAND.

Aim/Introduction: Severe symptomatic aortic stenosis (AS) is often 
diagnosed in the elderly, mainly due to the degenerative process 
of valve leaflets associated with aging. Currently, transcatheter 
aortic valve implantation (TAVI) is the standard, minimally invasive 
treatment of aortic stenosis in those patients. Unfortunately, 
in some of them the durability of the new valve is limited and 
the pathomechamism of its destruction has not been fully 
investigated. To determine the influence of the microcalcification 
process on TAVI valves to their degeneration, we performed PET/
CT with sodium-18F-fluoride ([Na18F]F) as a microcalcification 
marker. Materials and Methods: Transthoracic (TTE) and 
transesophageal echocardiography (TEE) as well as Na[18F]F PET/
CT were performed in 23 elderly patients who were at least three 
years after TAVI implantation. In all cases the echocardiographic 
parameters of valve function in TTE and valve leaflet morphology 
in TEE were assessed. Finally, SUVmax and SUVmean of Na[18F]F 
uptake in the projection of the aortic valve as well as MBPS were 
measured. Results: Na[18F]F PET/CT results of 11 female and 12 
males were analyzed. The mean patients age was 75.5 ± 9.5 years. 
The mean time between TAVI implantation and Na[18F]F PET/CT 
examination was 84.2 ± 2.27 months. A total of 95.6% of patients 
had arterial hypertension, 34.8% had diabetes, 39.1% had a history 
of myocardial infarction, and 43.5% had atrial fibrillation. At the 
initial TTE performed one month after TAVI, the mean left ventricular 
ejection fraction (LV EF) was 59.5 ± 10.6%, the mean transvalvular 
gradient was 11.8 ± 5.0 mmHg, and the effective mouth area (EOA) 
was 1.6 ± 0,3 cm2. At TTE on the day of PET examination, the mean 
LVEF was 53.5 ± 13.5%, the mean transvalvular gradient was 11.6 ± 
6.6 mmHg, and the EOA was 1.4 ± 0.5 cm2. The mean SUVmax of 
Na[18F]F uptake on the aortic valve was 4.57 (range 2.30-7.31) and 
the mean value of SUVmean was 2.06 (range 1.26-3.07). The mean 
MBPS value was 1.65 (range 1.31-1.85). 14 patients had Na[18F]F 
uptake on the aortic valve above the MBPS value suggesting active 
calcification process. Conclusion: Na[18F]F PET/CT seems to be 
novel, interesting imaging method for the quantitative evaluation 
of TAVI valve microcalcifications. The possible usefulness of Na[18F]
F uptake as a marker of the degenerative process on TAVI needs 
extended observation time.

EPS-096
Prognostic value of cardiac scintigraphy in the prediction 
of responders to cardiac resynchronization therapy in 
patients with chronic heart failure
T. Atabekov, A. Mishkina, R. Batalov, S. Sazonova, S. Krivolapov, V. 
Saushkin, M. Khlynin, Y. Varlamova, K. Zavadovsky, S. Popov;  
Cardiology Research Institute, Tomsk National 
Research Medical Centre, Russian Academy of 
Sciences, Tomsk, RUSSIAN FEDERATION.

Aim/Introduction: In some patients with ischemic (IHF) and 
nonischemic heart failure (NIHF) cardiac resynchronization therapy 
(CRT) reverses impaired left ventricular (LV) contractility function. 
These patients qualified as responders to CRT. Nevertheless, in 
30% of patients, there is no improvement in the heart contractile 
function and clinical status. In this regard, it is necessary to search 
additional selection criteria to CRT. Aim of the study is to identify 
value of scintigraphic parameters as a predictor to CRT response in 
patients with IHF and NIHF. Materials and Methods: We included 
in the study 55 patients (male - 35, age 57.1 ± 11.6 years) with IHF 
and NIHF, sinus rhythm, left bundle branch block (LBBB) with QRS 
duration ≥ 150 ms, New York Heart Association (NYHA) class II-III. 
In all cases CRT devices with the defibrillation function (CRT-D) 
were implanted. Before and 6 month after CRT-D implantation 
cardiac 99mTc-methoxy-isobutyl-isonitrile (99mTc-MIBI) myocardial 
perfusion scintigraphy (MPS) and gated blood pool SPECT (gBPS) 
were performed. Patients were considered as responders if they 
fulfilled after 6 month follow-up the following criteria: decrease of 
LV end systolic volume (LVESV) > 15% or/and improvement of LV 
ejection fraction (LVEF) > 5%. Results: The 1st group consisted of 44 
patients with response to CRT (RESP), the 2nd group - 11 patients 
without (non-RESP). Groups were comparable in terms of pre 
CRT-D implantation clinical and instrumental parameters, with the 
exception of MPS and gBPS parameters. In RESP patients summed 
rest score (SRS) (p=0.017), phase standard deviation (PSD) (p=0.036) 
and histogram bandwidth (HBW) (p=0.027) were significantly lower 
than in non-RESP subjects. Interventricular dyssynchrony (IVD) 
assessed by gBPS in RESP patients was significantly higher than in 
non-RESP (p=0.026). The multivariate logistic regression with the 
inclusion factors such as QRS duration, LBBB morphology, gender, 
HF etiology, LV lead position, 6 minute walk distance test, LVESV, 
LVEF, SRS, PSD, HBW and IVD, had shown that only HBW (OR 0.9581; 
95% CI 0.9268-0.9904; p=0.011) and IVD (OR 1.0413; 95% CI 1.0067-
1.0770; p=0.018) were the independent predictors to CRT response. 
The univariate ROC-analysis showed that IVD increase more 91.8 
ms (95% CI 0.582-0.832; AUC=0.719; р=0.007) and HBW decrease 
less than 176 degree (95% CI 0.580-0.831; AUC=0.718; р=0.01) 
were predictors to CRT response. Conclusion: Cardiac 99mTc-MIBI 
MPS and gBPS may be useful in identifying responders to CRT. IVD 
increase more 91.8 ms and HBW decrease less than 176 degree are 
predictors to CRT response. 

EPS-097
Clinical audit of Transient Ischemic Dilatation and ischemia 
in elderly patients with comorbidities undergoing stress 
myocardial perfusion gated SPECT imaging
S. Shanmuga Sundaram1, S. Palaniswamy2,3, P. Subramanyam2,3;  
1Amrita School of Medicine, Cochin, INDIA, 2Amrita 
Institute of Medical Sciences, Cochin, INDIA, 3Dept 
of Nuclear Medicine & Molecular Imaging, Amrita 
Institute of Medical Sciences, Cochin, INDIA.

Aim/Introduction: Introduction: Risk of CAD increases with age 
more so when associated with comorbidities. Transient Ischemic 
Dilatation of left ventricle (TID) is a sensitive and highly specific 
marker of CAD and correlates with critical multi vessel stenosis, 
increased risk of adverse outcomes, even in absence of significant 
perfusion defects. Objective : To conduct a clinical audit and 
determine the sensitivity of stress gated MPI in detection of CAD, 
incidence of TID and correlation with reversible perfusion defects 
in elderly Indian patients with associated comorbidities. Materials 
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and Methods: We analyzed 364 patients with and without previous 
cardiac events, Age 52 - 82 + 4 years, M: F 207:157 between Jan 
2017- 2021. Same day stress rest gated MIBI SPECT images were 
acquired with ECam Gamma camera. 72% patients had associated 
co morbidities, 32.5% (73/224) had diabetes, 31.2% (70/224) had 
HT while 81 pts (36.2%) had both DM and HT. Remaining patients 
had cirrhosis. 45% pts had previous cardiac events. CAG correlation 
was available in most of them. Results: TID was scintigraphically 
noted in 13% esp. in those with co morbidities signifying 
underlying CAD. Range of TID values were 1.12-1.16 in our series. 
Higher TID thresholds (1.17-1.22) noted in adenosine stress pts. 
Semiquantitative summed stress and rest scores determined using 
a 17-segment, 5-point model. Presence of myocardial ischemia 
defined as a summed difference score of 3 (i.e., myocardial ischemia 
of >4%). 18 pts showed MPI consistent with TVD (CAG correlation 
in 14). Pts showing MPI result consistent with SVD (proximal LAD) 
were 24 (CAG correlation in 21). Apparently normal MPI findings 
were seen in 6 pts. Of them 3 were dilated cardiomyopathy, 2 had 
HT with LVH,1 balanced TVD (CAG correlation available) Out of 29 
previously revascularised pts only 2 patients showed significant 
TID & reversible defects (CAG showed significant lesions in all) 
Conclusion: Our clinical audit revealed that TID is an important 
marker in Indian elderly patients with comorbidities and signals 
underlying ischemia. It is more closely related in pts with proximal 
LAD lesions, underlying TVD and associated with significant 
reversible perfusion defects. We also found its association in 4 % 
non-CAD conditions like Dilated Cardiomyopathy, HT with LVH not 
associated with significant stress induced myocardial perfusion 
defects. Therefore TID, reversible perfusion defects and wall motion 
abnormalities are equally important markers for identifying CAD 
and are powerful predictors of cardiac death. 

EPS-098
Clinical case: SPECT with 99mTc-HMPAO labeled 
leukocytes in myocarditis diagnosing of COVID-19 patient
P. Simeshchenko, T. Makurova;  
City Mariinsky Hospital, Saint-Petersburg, RUSSIAN FEDERATION.

Aim/Introduction: Myocarditis is the one of the serious 
complications that occurs in 15-60% of patients who have had a 
new coronavirus infection COVID-19. Coronaryitis was the main 
feature of the COVID-19-associated myocarditis, as well as a 
possible combination of myocarditis and lymphocytic endo- and 
pericarditis. Previous world studies have shown that the sensitivity 
of SPECT with 99mTc-HMPAO-leukocytes in the diagnosis of 
inflammatory changes in the myocardium was 62%, the specificity 
was 92%, and the diagnostic accuracy was 85%. Materials 
and Methods: Patient N, a man, 54 years old, was admitted to 
hospital in critical condition with a diagnosis of coronavirus 
infection COVID-19, the virus was identified. The complications 
were bilateral polysegmental pneumonia, respiratory failure, 
intoxication syndrome. Сomorbidities were ischemic heart disease, 
atherosclerotic and postinfarction atherosclerosis, hypertension, 
dyscirculatory encephalopathy. According to the results of 
laboratory and instrumental tests, myocarditis was suspected. To 
clarify the diagnosis, it was recommended to perform scintigraphy 
with 99mTc-HMPAO labeled leukocytes.Leukocytes were labeled 
with 99mTc-exametazim (99mTc-HMPAO). The scintigraphy 
method that described for the topical diagnosis of inflammatory 
diseases of the heart (Patent RU 2136218 C1, IPC: A61B 8/13) 
was used. This technique involves the implementation of two 
scintigraphic studies: with 99mTc-HMPAO-labeled leukocytes to 

determine the focus of inflammation and with 99mTc-sestamibi 
for myocardial topography.The method proposed for the detection 
of foci of inflammation using multiple organ scintigraphy for the 
process of leukocytes’ selection and labeling was used (patent RU 
2648877 C1, IPC: A61B 6/03, A61K 49/04, A61P 43/00). Results: 
Scintigraphy was performed 20 hours after the administration of 
the radiopharmaceutical with Symbia T SPECT/CT. We used high-
resolution collimators, a matrix: 64x64 pixels, 32 positions, 40 
seconds each. Using the ‘Fusion’ software, a combination of two 
conducted SPECT studies was carried out according to radioactive 
labels previously applied to the patient. In that case, the focus of 
inflammation was located in the apex region of the heart.The patient 
continued appropriate therapy, and the control echocardiography 
showed recovery of the ejection fraction to the original 53% and 
akinesia regression. During the treatment, all clinical and laboratory 
criteria for recovery were achieved. Conclusion: Scintigraphy with 
autoleukocytes labeled with 99mTc-HMPAO, a method for non-
invasive diagnosis of myocarditis, including those associated with 
COVID-19. The implementation of the dual protocol with 99mTc-
HMPAO and 99mTc-sestamibi allows precise localization of the 
inflammatory focus, as well as assessment of myocardial perfusion.

EPS-099
Relationship between diphosphonate uptake distribution 
and myocardial contractility in ATTR 
L. Santamaría-Chico, K. E. Velásquez-Díaz, P. M. Meneses-Soares, 
I. Obedkova, V. B. Moñivas-Palomero, A. Sánchez-Gómez, F. de 
Haro-del Moral;  
Hospital Universitario Puerta de Hierro, Madrid, SPAIN.

Aim/Introduction: Cardiac transthyretin amyloidosis (ATTR) is a 
disease that occurs in the myocardium by abnormal deposition of 
either naturally occurring (WT) or inherited (V) altered transthyretin 
fibrils. In recent decades, it has been shown that various 
99m-Tecnetium-labelled diphosphonates are bound by these 
protein deposits in such a way that cardiac scintigraphy allows us to 
diagnose it. However, we still do not know the role that the uptake 
distribution may have in the quantification of myocardial amyloid 
load and its impact on ventricular contraction. In this study we aim 
to assess the distribution of the deposit in the different walls and 
segments and its relationship with the echocardiographic alterations 
studied by strain. Materials and Methods: We studied 24 patients 
(22 men and 2 women) aged between 60 and 92 years old (mean: 
77.58 years old, mode 76 years old), diagnosed with cardiac ATTR and 
presenting Perugini grade 3 uptake on cardiac scintigraphy. Taking 
advantage of the intense myocardial uptake, a G-SPECT study was 
performed to obtain a polar map of the uptake distribution (the 
maximum value corresponds to 100% and the rest of the values 
are normalised to the maximum) in the 13 segments into which 
the myocardium is divided (1: anterobasal, 2: basal anteroseptal, 
3: basal inferoseptal, 4: inferobasal, 5: basal inferolateral, 6: basal 
anterolateral, 7: mid anterior, 8: mid anteroseptal, 9: mid inferoseptal, 
10: mid inferior, 11: mid inferolateral, 12: mid anterolateral and 13: 
apical) and were compared with the alterations evidenced in strain 
echocardiography (circular and longitudinal shortening). Results: 
Maximum uptake on G-SPECT was observed in segments 3 (basal 
inferoseptal) (92-100%, mean 99.67%) and 9 (mid inferoseptal) (79-
100%, mean 98.96). Intense uptake is also observed in segments 
2 (basal anteroseptal) (mean 85.13%) and 8 (medial anteroseptal) 
(mean 86.42%), the segment with the lowest uptake is 12 (medial 
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anterolateral) (between 0 and 75%, with a mode of 0) and in some 
patients segments 1, 5, 6, 7, 10, 11 and 12 show no uptake. In terms 
of strain, the segment in which myocardial contractility is most 
preserved is the apical segment, with myocardial contractility being 
affected to different extents in the other segments. In contrast, 
deposition in the apex is highly variable (between 6 and 87%, mean 
45.4%). Conclusion: Most patients show a higher diphosphonate 
deposition on the septal side, and the degree of uptake does not 
correlate with altered contractility in the strain. 
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EPS-100
Phantom Validation of SPECT-CT Quantification with 
Varying 99mTc Uptake
C. Turner1,2;  
1Swansea Bay University Health Board, Swansea, UNITED 
KINGDOM, 2Swansea University, Swansea, UNITED KINGDOM.

Aim/Introduction: Absolute quantification of radiotracer 
distribution is a well-established technique in positron emission 
tomography (PET) and is becoming widely available in modern 
commercial single photon emission computed tomography-
computed tomography (SPECT-CT) systems. For some applications 
of quantification in SPECT-CT, such as dosimetry, accuracy is of high 
importance. The aim of this study is to validate the accuracy of SPECT-
CT absolute quantification in relation to background to sphere 
activity concentration ratio, which is representative of tracer uptake 
in a lesion. Materials and Methods: A state-of-the-art NaI gamma 
camera was used to acquire SPECT-CT acquisitions of a NEMA/IEC 
Body PET-CT phantom containing 6 spheres (diameters 10 mm to 
37 mm) filled with 99mTc. The background activity concentration 
was ~20 kBq/ml and the sphere to background concentration 
ratio was varied from 4:1 to 16:1. Two acquisition protocols were 
used for each concentration ratio- an idealised protocol and a 
clinically representative protocol. The initial calibration, acquisition 
reconstruction and quantification were performed using vendor 
neutral software. Ordered subset expectation maximisation 
(OSEM) reconstruction was used, with number of iterations, 
subsets, and post reconstruction filtering investigated for an initial 
acquisition to develop an optimised reconstruction method for 
quantification. These reconstruction parameters were used for all 
further processing with scatter correction, resolution recovery, and 
CT-based attenuation correction. Recovery coefficients (RC) were 
calculated for each sphere from the maximum and mean voxel 
values, giving RCmax and RCmean, and a mean background RC was 
calculated, RCbg. These values were used to assess quantification 
accuracy across the sphere sizes and concentration ratios. Results: 
Preliminary results, for a concentration ratio of 8:1, have shown 
the measured background activity concentration to be within 5% 
of the expected value for all tested reconstruction parameters. 

Using an optimised reconstruction, the activity concentration of 
spheres of diameter ≥22 mm was within 3% of the expected value, 
based on RCmean. This study is ongoing, and expected results will 
demonstrate if this level of accuracy can be maintained or improved 
upon across different background to sphere activity concentration 
ratios. Resultantly, limits will be deduced for lesion size and tracer 
uptake where acceptable quantification accuracy is maintained. 
Conclusion: The tested device demonstrated the ability to perform 
SPECT-CT absolute quantification to an accuracy comparable to 
current PET-CT systems. Expected results will demonstrate ranges 
of lesion size and tracer uptake in which quantification remains 
accurate. 

EPS-101
Novel CZT-based multi detector SPECT/CT system: 
daily QCs and performance evaluation at one year after 
installation
V. Ferri, K. Luong, P. Castaneda, A. Iagaru;  
Stanford University, Palo Alto, CA, UNITED STATES OF AMERICA.

Aim/Introduction: To assess the performance characteristic 
of a novel SPECT/CT system after one year of clinical usage. To 
show the novel and fast Daily QCs workflow and the values of 
the DQCs parameters. To show the performance measurements 
at the installation and at one year after the installation. We will 
discuss the impact of the innovative DQCs workflow in reducing 
the need to perform periodic calibrations. The StarGuide is a novel 
3D-ring SPECT/CT system (GE Healthcare,Haifa, Israel). Its design 
features an innovative detector configuration and a shape adaptive 
gantry. The SPECT system is composed of 12 high resolution 
CZT detectors, which swivel around the patient. Each detector is 
composed of 7 modules of 16x16 2.46mm pixels and a registered 
collimator. The camera allows to image low and medium energy 
isotopes without the need of collimator exchange. Materials 
and Methods: For the DQCs, the measurements are performed 
with a 57Co source specifically designed for the system. We report 
the differential uniformity in the FOV, integral uniformity, energy 
resolution, peak position, good pixels, and the maximal cluster 
size. The presented values are averaged over the first 12 months of 
usage. We will also report the time that it takes to perform a DQC 
factoring in the decay of the source over time. For the acceptance 
and the annual performance testing (in progress), we estimated 
the sensitivity, spatial resolution, energy resolution, system volume 
sensitivity (SVS), and the tomographic contrast of the system. All the 
measurements were and will be characterized with the NEMA NU1 
2018 standard1 with 177Lu (two photopeaks). We report the averages 
over the 12 detectors simultaneous measurements and the 
standard deviations. Results: Performance studies at the installation, 
208 and 3 KeV photopeak, respectively. Planar sensitivity (counts/
MBq*s): 23.1(0.5) and 20.2(0.4), Spatial Resolution at 10cm (mm): 
7.2(0.2) and 7.3(0.1), Energy Resolution @122 KeV (%FWHM): 4.9(0.2) 
and 7.7(0.3), SVS kcounts*s/(MBq*ml-1): 15.7 and 15.4, Contrast 
Recovery(range %): 18.1 to 54.4, Background Variability(range %): 
8.9 to 6.3. Average DQCs values were: DifferentialUniformity 1.2%, 
IntegralUniformity 1.6%, EnergyResolution 6.1%, PeakPosition 
121.8 KeV, GoodPixels 98.1% MaxClusterSize 6. Conclusion: The 
results showed that the StarGuide system had an excellent physical 
performance. The results of the same tests at one year of usage will 
be soon available for comparison. The DQCs have been consistent 
throughout the interval of time, and they are in an excellent range 
of value. References: 1.NEMA NU1 2018 Standard for Performance 
Measurements of Gamma Cameras
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EPS-102
XBONE versus SPECT/TC and bone scintigraphy in the 
detection of metastatic bone disease in patients with 
prostate cancer
J. Vallejo Casas, P. Luque Camacho, E. Zurera Pareja, S. Castejón 
Echevarne, A. López Cano, M. Guiote Moreno;  
Hospital Universitario Reina Sofía. IMIBIC., Córdoba, SPAIN.

Aim/Introduction: Prostate cancer is the second most common 
form of cancer in men. Patients ́classification in non-metastatic, 
oligometastatic and polimetastatic regarding osteoblastic 
bone metastasis is crucial in their prognosis and management. 
Computed Tomography (CT) and planar bone scan are considered 
gold standard when studying this disease. Single Photon 
Emission Computed Tomography (SPECT) and SPECT combined 
with CT increase sensitivity. As an improvement to the latter a 
new reconstruction system as XBONE (R) has been developed. 
Nevertheless, it is still unclear whether or not significant differences 
exist between this test and the aforementioned. The main objetive 
was to check if XBONE (R) improves patient ́s classification compared 
to traditional diagnostic tests, in case it did, explore if it is influenced 
by the body part. Materials and Methods: Observational, analytical, 
prospective study including 84 patients diagnosed with prostate 
cancer in search of metastatic bone disease. Image series (planar 
and SPECT/TC) was acquired at 150 minutes after the iv injection 
of 11,1 MBq x kg of 99mTc-HMPD. The XBONE (R) reconstruction was 
performed from the data adquired in the SPECT (no additional 
images were made). Findings of planar bone scan and SPECT/
CT were compared to those of XBONE (R) using T Wilcoxon test.. 
Results: Significant differences were found regarding metastatic 
state classification when comparing XBONE (R) to planar bone scan 
and SPECT/CT. A 20,8% and a 9,1% of patients changed their class 
when compared to planar scintigraphy and SPECT/CT. However, 
findings in XBONE are superior to SPECT/CT only in ribs and long 
bones. Patients classified of ISUP higher risk and/or with Prostate 
Specific Antigen (PSA) levels above 20 ng/dl are those who benefit 
the more of XBONE (R). Conclusion: XBONE (R) marks an improvement 
when compared to planar bone scan and SPECT/CT. The use of 
this reconstruction algorithm improve the patients classification 
according to metastatic bone disease 

EPS-103
Investigation of a portable gamma camera with pinhole 
collimator for Lu-177 imaging using Monte Carlo 
simulations
P. Papadimitroulas, G. Savvidis, E. Fysikopoulos, M. Georgiou, E. 
Lamprou, K. Chatzipapas, G. Loudos;  
BIOEMTECH, Athens, GREECE.

Aim/Introduction: The objective of this study is the investigation 
for the development of a portable gamma camera using a pinhole 
collimator in order to provide an alternative, supporting imaging 
tool to clinicians for following-up Lu-177 therapy procedure. Several 
parameters of a pinhole collimator are tested using Monte Carlo 
(MC) simulations in order to investigate the effect of minification 
and to achieve optimal images in terms of resolution and clinical 
quality. Materials and Methods: The investigation of the pinhole 
collimator design for this study was based on the GATE MC toolkit1 
and anthropomorphic computational models. Two different SPECT 
knife-edge aperture cameras were modelled in GATE, with a field 
of view (FOV) 10x10cm2 and 5x5cm2 respectively. At each case the 

tungsten pinhole collimator’s height and aperture were modified 
since tests with height of 8mm and 5mm were implemented while 
the inner size of hole varied from 1.2mm up to 2mm and the outer 
size of hole was set at 7mm. In addition, different crystal sizes of the 
detector tested from 1x1mm2 to 2x2mm2 with 0.2mm septa. A 1:5 
scale minification was applied, with the object-collimator distance 
at 100mm and the detector-collimator distance at 20mm. A typical 
Derenzo-wise phantom with pixel size 1.43x1x1.43, and rods of 
diameter varied from 7mm to 15mm was simulated using the Lu-
177 ion source of GATE. Finally, a realistic clinical case was simulated 
using the XCAT anthropomorphic model with activity map derived 
from clinical Lu-177 SPECT MNETs data. Results: Several simulations 
were executed in order to achieve a desired spatial resolution lower 
than 1.2mm in the scale of 1:5. With the FOV 10x10cm2 camera and 
pinhole-collimator of height 8mm, inner hole of 1.2mm and crystal 
size of 1.5x1.5mm2 we are able to observe spheres with 11.44mm 
distance between them, while the rods with diameter 10mm are 
barely depicted. Similar resolution was achieved with the FOV 
5x5cm2 camera using 1x1mm2 crystal. Conclusion: Based on the 
in silico investigation the 5x5mm2 was chosen to be implemented 
with crystals of 1x1mm2. Further investigation on the pinhole 
characteristics is applied to achieve an optimal sensitivity for the 
clinical application of the system in Lu-177 imaging procedures. The 
goal is to construct a portable device, to act as an assistant tool 
for the clinicians acquiring more post-therapy images at different 
time points. References: 1. Sarrut D. et al. “Advanced Monte Carlo 
simulations of emission tomography imaging systems with GATE”. 
Phys Med Biol. 4;66(10)-2021.

EPS-104
N-Doped Carbon dots with nucleosides for SPECT imaging
D. Gautam1,2, S. Chaturvedi2, R. K. Dutta1, A. K. Mishra2;  
1Centre of Nanotechnology, Indian Institute of Technology 
Roorkee, Roorkee, Uttrakhand, INDIA, 2Division of Cyclotron and 
Radiopharmaceutical Sciences, INMAS, DRDO, Delhi, INDIA.

Aim/Introduction: Due to many advantages like easy preparation, 
unique nanostructures, comfortable functionalization, good 
photostability, low toxicity, outstanding biocompatibility, 
and cell membrane permeability, Carbon dots have attained 
significant attention in bioimaging applications. Nucleosides are 
biocompatible and also self-targeting and can be conjugated with 
carbon dots. This study aims to design and synthesize a molecular 
imaging agent using Carbon dots and nucleoside (Adenosine). 
So this will penetrate BBB (Blood Brain Barrier) and can be used 
for the bioimaging. A radioisotope, 99mTc was also encapsulated 
into the N-Doped carbon dots and used for diagnostic goals. 
Materials and Methods: N-doped carbon dots were synthesized 
using hydrothermal synthesis. A certain amount of nucleosides and 
trisodium citrate dihydrate was added to water and then added to 
the Teflon-lined Stainless Steel autoclave chamber. The autoclave 
was heated to 120°C for 6-8 hrs. After cooling to room temperature, it 
was centrifuged, and the supernatant was used for characterization 
purposes. Further, a radiolabeling with 99mTc was also used for 
the Bioimaging. Results: Fluorescent N-Doped Carbon dots were 
synthesized using Trisodium Citrate and nucleosides (Adenosine) 
by hydrothermal synthesis method, and their characterization was 
done using UV Visible Spectroscopy (λmax at 260nm), Fluorescence 
spectra (emission at 420nm), IR for functional groups, DLS for 
hydrodynamic size (200nm) and Zeta potential (-9.89). Further, 
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radiolabeling with 99mTc was also done, and its radiolabelling 
efficiency was also determined For the Bioimaging. Conclusion: In 
conclusion, this study aims to synthesize N-doped carbon dots as 
nanocarriers that will be used for brain imaging. The formation of 
carbon dots was confirmed by using various analytical techniques. 
After the incorporation of Radioisotope of interest, it will be further 
used for imaging applications. References: Noha A. Bayoumi & 
Ahmed N. Emam (2021) 99mTc radiolabeling of polyethylenimine 
capped carbon dots for tumor targeting: synthesis, characterization 
and biodistribution, International Journal of Radiation Biology, 
97:7, 977-985, DOI: 10.1080/09553002.2021.1919781 (https://doi.or
g/10.1080/09553002.2021.1919781) Zhuang Q, Cao W, Ni Y, Wang 
Y. Synthesis-identification integration: One-pot hydrothermal 
preparation of fluorescent nitrogen-doped carbon nanodots 
for differentiating nucleobases with the aid of multivariate 
chemometrics analysis. Talanta. 2018 Aug 1;185:491-498. 
doi:10.1016/j.talanta.2018.04.019.

EPS-105
Zero-TE MR-based Attenuation Correction with a Deep 
Learning Approach: Impact of bone components on 
Attenuation Correction for Chest FDG PET/MRI
M. Tachibana1, M. Nogami2, H. Matsuo1, M. Nishio1, J. Inukai1, F. 
Zeng1, T. Kurimoto3, K. Kubo2, T. Murakami1,2;  
1Department of Radiology, Kobe University Graduate School 
of Medicine, Kobe, JAPAN, 2Department of Radiology, Kobe 
University Hospital, Kobe, JAPAN, 3GE Healthcare, Hino, JAPAN.

Aim/Introduction: Magnetic resonance-based attenuation 
correction (MRAC) map generated by segmentation of 
2-point Dixon MR images (MRACDixon) may underestimate 
the standardized uptake value (SUV) compared with positron 
emission tomography / computed tomography (PET/CT) due 
to the lack of bone components. Bone signal intensity on zero 
echo time (ZTE) MR shows linear inverse correlation with CT, 
and is a good indication of PET attenuation correction (AC). In 
our previous study, we generated bone components from ZTE 
by deep-learning with unsupervised generative adversarial 
networks, and created AC maps with bone components in 
combination with conventional MRACDixon (MRACZTE) in the 
chest. This study aimed to evaluate the SUVs in the normal tissue 
between MRACDixon, MRACZTE and CTAC, and to compare the 
SUVs of abnormal uptakes between MRACDixon and MRACZTE. 
Materials and Methods: Twenty-five cases with paired fluorine-18 
fluorodeoxyglucose ZTE PET/MRI and PET/CT were retrospectively 
compared to validate the deep-learning model for SUV after AC. 
The mean SUV (SUVmean) of the normal bone and liver in the chest 
region were measured by placement of a fixed region of interest. 
Maximum SUV (SUVmax) of abnormal lesions on chest FDG PET/MRI 
in twenty-seven patients were compared between MRACDixon and 
MRACZTE in four regions: the lungs, mediastinum, extra-thorax and 
bone. MRACZTE was created by merging the deep-learning-based 
bone map onto a conventional MRACDixon and was applied to PET 
reconstruction on the offline workstation. Bland-Altman plots were 
used to compare the SUVmean between MRACDixon, MRACZTE, 
and CTAC. The Wilcoxon signed-rank test was used to compare the 
SUVmax of the abnormal lesions. Results: The mean differences in 
SUVmean of the normal bone between MRACZTE and CTAC were 
significantly smaller than between MRACDixon and CTAC (p<0.05). 
SUVmean of the normal bone and liver calculated by MRACZTE 
were significantly larger than that on MRACDixon (p<0.0001). 

Forty-four abnormal lesions in 27 patients showed significantly 
higher SUVmax with MRACZTE (7.64±4.48) than with MRACDixon 
(7.35±4.32) (p<0.0001). The SUVmax with MRACZTE in regions 
other than bone (11 lungs, 12 mediastinum, 12 extra-thorax) was 
also significantly higher than with MRACDixon (p=0.001, p=0.0005 
and p=0.0005, respectively). Conclusion: MRAC maps with bone 
components yield smaller differences in bone SUV with CTAC than 
conventional MRAC, supporting the capability of deep-learning 
approaches. MRAC maps with bone components yield higher SUV 
in abnormal lesions than those without bone. Moreover, bone 
components significantly increase the SUVmax of the abnormal 
lesions on MRAC in regions other than bone.

EPS-106
Experimental studies with a Compton camera for phantom 
and patient imaging
G. Llosá1, L. Barrientos1, J. Calatayud2, J. Casaña1, P. Bello2, S. 
Prado2, J. Roser1, C. Senra1, I. Torres-Espallardo2;  
1IFIC (CSIC-U.Valencia), Valencia, SPAIN, 
2HUiP La Fe, Valencia, SPAIN.

Aim/Introduction: Compton cameras are imaging systems 
based on electronic collimation through Compton kinematics 
which can show advantage over conventional nuclear imaging 
scanners in some aspects [1,2]. The purpose of this work is to 
assess the capabilities of a system developed at IFIC-Valencia [3] 
for imaging the radiotracer distribution in patients undergoing 
targeted radiotherapy treatments, with dosimetric purposes. 
Within a collaborative project including IFIC and La Fe Hospital, 
imaging tests of phantoms filled with different radiotracers and 
of patients undergoing treatments with 131I-NaI have been carried 
out. Materials and Methods: The Compton camera is composed 
of three planes of LaBr3 scintillator crystals coupled to silicon 
photomultiplier arrays. The system has been optimized through 
Monte-Carlo simulations. A dedicated phantom has been fabricated 
with four sectors of three rods per sector, with rod diameters 
ranging from 3 to 6 mm. The phantom has been filled 18F-FDG 
and 131I-NaI with activities in the range of 4 to 10 MBq/ml and 
imaged with both the Compton camera and a SPECT/CT system 
Bright View XCT (Philips). In addition, the system was employed for 
imaging metastatic lesions and rests of thyroid in cancer patients 
undergoing treatments with 131I-NaI, selected from the whole-body 
post-therapeutic scan. Three patients were imaged: in the case of 
the first patient, the parotid glands were selected for imaging; for 
the second patient, lesions in the shoulder and in the sacrum were 
imaged; in the third patient, the neck was imaged. Results: In the 
Compton camera images, the four sectors of the phantoms could 
be visualized. The 4-mm diameter sectors could be identified in 
the case of 18F-FDG, and the 5-mm ones in the case of 131I-NaI. The 
rods in the four sectors could not be distinguished with the gamma 
camera. The system configuration had to be adjusted after the tests 
with the first patient.The images obtained with the second and third 
patient were clearly correlated with those obtained with the whole-
body scan. Conclusion: The Compton camera was able to image 
the phantoms with better resolution than the gamma camera 
and also metastatic lesions in patients, encouraging further tests 
to demonstrate its potential for medical imaging. References: [1]Y. 
Seo. Nucl Med Mol Imag. 2019 Jun; 53(3):182-188. [2]M. Fontana et 
al. Phys Med Biol. 2017;62(23):8794-8812 [3]L. Barrientos et al. Nucl 
Inst Meth, A. 1014(2021)165702. NEW-TIM(PI2020-16)
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EPS-107
The use of synthetic lesions insertion to objectively asses 
the performance of PET systems: The IQ vs MI prospective 
clinical trial results
F. Courbon, N. Robaine, Q. Maronnier, E. Gabiache, J. Texier, L. 
Vija, M. Terroir, T. Casso-Mounat, S. Zerdoud, L. Dierickx, L. Chloé, S. 
Brillouet, D. Vallot, T. Filleron, O. Caselles;  
IUCT-Oncopole Toulouse, Toulouse, FRANCE.

Aim/Introduction: Accurate detection of cancer lesions is 
fundamental to achieving favorable clinical outcomes. We are 
still lacking standard of truth to objectively asses the true positive 
rates improvement promised by new PET technologies especially 
for small and low contrasted targetsOur purpose is to assess the 
relevance of ISL method to support the added clinical value of PET 
systems in real world. Materials and Methods: We use a vendor 
provided PET reconstruction toolbox (Duetto GEHC, Waukesha, 
Wisconsin) and a software package for synthesizing 120 lesions 
(axial size 4.7 to 10.9 mm and a contrast to background ratio 2 to 14)
into pre-acquired sinogram of real patient’s PET in various locations. 
A total of 24 oncological male patients received a single 18F-FDG 
injected dose of 2 MBq/kg followed by a Scan-rescan (at intervals of 
30 minutes ). 12 patients were scanned firstly on the DIQ and 12 on 
DMI first Two groups of 12 patients were created depending on the 
BMI (< 25 or > 25), the number of ISL (0, <5, > 10). PET images were 
blindly reviewed by two physicians. ISL conspicuity is determined 
using a lickert scale (LS ; ≤ 3 or >4) and Inter Observer concordance 
(IOC). According to phantom preliminary studies, this ISL method 
will be judged consistent if the True Positive Ratio (ISL-DMI / ISL-
DIQ) is found higher than 1.7, with a difference in ISL detectability 
(MI vs IQ and synthetic vs natural lesion (n=131)) of the same order 
Results: The ISL TPR MI vs IQ [95%IC] was 1.79 [1.43 ; 2.24] and 
2.03 [1.57 ; 2.64] for BMI< 25 and > 25 respectively. Difference in 
ISL detectability was of the same order with an IOC around 90% 
see tables Conclusion: The scan rescan design, the stratifications 
by BMI, the number of ISL along with a double blinded review 
allowed to get rid of systematic and cognitive bias. ISL method is 
a reliable way to assess objectively in a more clinical relevant way 
PET performances  

EPS-108
Partial volume effect and voxel noise along the one meter 
axial field-of-view of a total-body PET/CT system for 
multiple isotopes
J. G. Mannheim1,2, F. P. Schmidt1,3, I. Rausch4, J. Kupferschläger3, C. 
la Fougère2,3, B. J. Pichler1,2;  
1Werner Siemens Imaging Center, Department of Preclinical 
Imaging and Radiopharmacy, Eberhard-Karls University 
Tuebingen, Tübingen, GERMANY, 2Cluster of Excellence iFIT 
(EXC 2180) “Image Guided and Functionally Instructed Tumor 
Therapies”, University of Tuebingen, Tübingen, GERMANY, 
3Department of Nuclear Medicine and Clinical Molecular 
Imaging, University hospital Tuebingen, Tübingen, GERMANY, 
4QIMP Team, Center for Medical Physics and Biomedical 
Engineering, Medical University of Vienna, Vienna, AUSTRIA.

Aim/Introduction: Total-body PET scanners with axial FOVs longer 
than 1m open up new applications to study multiple organs 
(e.g. brain-gut-axis) at the same time. As the spatial resolution 
and accordingly the contrast recovery coefficients (CRCs) can 
vary significantly across the FOV, detailed knowledge on the 
spatial variation of CRCs is a prerequisite for image analysis and 

interpretation of quantitative results. The aim of this study was to 
determine the CRCs, as well as voxel noise, for multiple isotopes 
along the 1.06m axial FOV of a commercially available total-body 
PET/CT system. Materials and Methods: A cylindrical phantom 
consisting of a background compartment and a single fillable 
sphere (diameter 9.86mm) was filled with F-18 (sphere-to-
background ratios (SBR) 8:1 and 4:1), Zr-89 and Ga-68 (SBR 8:1), 
respectively. A background concentration of ~3kBq/ml was used 
for all experiments. Measurements were performed at different 
positions along the axial and transaxial FOV (axial: 0, 10, 20, 30, 40 
and 50cm, transaxial: 0, 10, 20cm). The data were reconstructed with 
the standard clinical protocol including PSF correction and TOF 
information with up to 10 iterations; CRCs, as well as voxel noise, 
were determined for each position. Results: F-18 CRCs (SBR 8:1) in 
the center of the FOV ranged from 0.30 to 0.62 with increasing voxel 
noise from 4.0 to 15.1% for iterations 1 to 10, respectively. Towards 
the transaxial edge, the CRC and voxel noise decreased (CRC: 
0.24-0.55, voxel noise: 2.6-11.3%). The CRC and noise remained 
relatively stable along the central axis with a slight (~5%) increase 
towards the axial ends. A similar behaviour was seen for SBR 4:1, 
although with slightly decreased CRCs. Zr-89 revealed ~10% lower 
CRCs than F-18 but larger noise, however, showed a more stable 
recovery along the axial FOV for transaxial offsets of up to 10cm. 
Ga-68 revealed the lowest CRCs for the three isotopes. Conclusion: 
CRCs were mainly dependent on the transaxial offset and changed 
only slightly along the axial FOV. As expected, positron range of the 
three investigated isotopes strongly influenced CRCs and noise. 
F-18 revealed a larger change of CRCs along the FOV compared 
to Zr-89 and Ga-68. Future work will focus on the impact of the 
increased sensitivity on the CRCs and voxel noise by reconstructing 
the data with the maximum ring difference taking into account all 
possible lines of response. This boost in sensitivity is expected to 
significantly decrease the voxel noise. 

EPS-109
Comparison of a brain-dedicated PET to a whole body 
scanner for the diagnose of neurodegenerative disorders
P. Bascuñana1, P. Nespral1, A. Delgado-Cano1, A. Canora1, C. 
Morera-Ballester2, G. González-Pavón2, J. Matias-Guiu3, J. Carreras-
Delgado1, M. Cabrera-Martín1;  
1Department of Nuclear Medicine, Instituto de Investigación 
Sanitaria San Carlos (IdISSC), Hospital Clínico San Carlos, 
Universidad Complutense, Madrid, SPAIN, 2General Equipment for 
Medical Imaging S.A., Valencia, SPAIN, 3Department of Neurology, 
Instituto de Investigación Sanitaria San Carlos (IdISSC), Hospital 
Clínico San Carlos, Universidad Complutense, Madrid, SPAIN.

Aim/Introduction: The economic burden due to neurodegenerative 
diseases has been increasing in the last years because of an aging 
population. Targeting neurodegenerative pathways before neuronal 
loss occurs would critically improve the success of therapies. 
However, for this approach, it would be essential to identify patients 
at risk. Positron emission tomography (PET) may be a useful tool as 
a neurodegeneration biomarker. However, neuroimaging is a small 
percentage of the studies performed at Nuclear Medicine units and 
the resolution of whole-body scanners might not be sufficient for 
detecting alterations at early time points. Here, we characterized 
the first commercial brain-dedicated PET scanner. To evaluate 
its clinical use, we compared its performance to our clinical PET 
standard scanner. Materials and Methods: To this aim, we scanned 
177 patients that fulfilled the inclusion criteria which were sent 
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by the Neurology Unit to evaluate potential neurodegenerative 
disease with 18F-FDG PET. Thirty minutes after injection, patients 
were placed in the standard PET scanner for a 10 min acquisition. 
Then, patients were transferred to the brain-dedicated PET scanner 
and, again, a 10-min acquisition was performed. We analyzed these 
images calculating the grey-white matter contrast and the noise for 
both scanners. Thus, we draw 0.5 cc ROIs in striatum and occipital 
cortex (grey matter) and white matter. In addition, we compared 
the image from the same patients normalized to cerebellum 
uptake with statistical parametric mapping (SPM). Results: We 
observed higher contrast of the brain-dedicated PET (2.8±0.8 vs 
1.5±0.3, p<0.001 in striatum and 2.8±0.8 vs 1.6±0.4, p<0.001 in 
occipital cortex). SPM showed lower proportional uptake in white 
matter areas in the brain-dedicated PET and higher uptake in grey 
matter areas except for the temporal lobe, where whole-body PET 
showed higher quantification. Conclusion: Brain-dedicated PET 
showed better contrast and, therefore, quality than the whole-
body PET scanner image. This better contrast lead to higher relative 
quantification in grey-matter areas and lower in white matter which 
might enhance the diagnose value of FDG-PET in neurodegenerative 
diseases. However, the lower quantification observed in the 
temporal lobe needs to be improved in the future as this area is of 
high importance in the diagnose of neurodegenerative disorders. 
The improvement in image quality and the total availability of this 
scanner for neuroimage studies will enable an advance in the study 
of neurodegenerative diseases at our centre. 

EPS-110
Dose reduction of [68Ga]Ga-DOTA-TATE PET/MR in 
comparison with PET/CT
C. P. Cox, T. Brabander, F. A. Verburg, M. Segbers;  
Erasmus MC, Rotterdam, NETHERLANDS.

Aim/Introduction: In our department, patients are scanned 
on either an analogue PET/CT or a digital PET/MR. Digital PET 
detectors provide a higher sensitivity than analogue PET detectors. 
Additionally, the PET/(MR) block-sequential regularized expectation 
maximization (BSREM) reconstruction generates higher contrast and 
lower noise levels than ordered subset expectation maximization 
(OSEM3D). The aim of this study is to reduce dose for patients 
scanned on our digital PET/MR while maintaining the same image 
quality as patients scanned on our analogue PET/CT. Materials 
and Methods: 25 patients scheduled for a diagnostic PET/MR were 
prospectively included and 6 of these patients with stable disease 
had a recent PET/CT available. For both scanners an activity of 1.5 
MBq [68Ga]Ga-DOTA-TATE per kilogram (kg) was injected. After 60 
minutes, scans were acquired with 3 (≤70kg) or 4 (>70kg) minutes 
per bedposition. The PET/MR scans were reconstructed from 
list mode data with reduced counts to simulate scans with 17%, 
23%, 50% and 77% dose reduction. The BSREM β-parameter was 
varied at 150, 300, 450 and 600. PET/CT scans were reconstructed 
with OSEM3D, including point spread function and time-of-flight. 
Image quality was visually scored and lesions were counted in 5 
out of 25 patients by an experienced nuclear medicine physician 
using a 4 point scale. Liver noise, lesion signal-to-noise ratio (SNR), 
lesion signal-to-background ratio (SBR) and maximum standardized 
uptake values (SUVmax) were measured on the PET/CT scans and 
all PET/MR reconstructions. Results: The visual analysis showed 
sufficient image quality (score ≥ 2) with all lesions detected for 
17% dose reduction and β at 300, 450 and 600. For 23% dose 
reduction, sufficient image quality was obtained for β at 450 and 

600 while 94% of the lesions were detected. The same result was 
found for 50% dose reduction and β=600. The 17% dose reduction 
reconstructions with β=600 resulted in the lowest liver noise and 
highest lesion SNR, whereas the highest lesion SBR and SUVmax 
was reached with β=300. Comparing the 17% dose reduction 
reconstructions with PET/CT showed similar liver noise levels 
for β=300 (p=1.000) and β=450 (p=0.1299). Analysis of six stable 
lesions in these two reconstructions showed highest SNR for β=450 
(p=0.0488), highest SBR for β=300 (p=0.4646), and similar SUVmax 
for β=450 (p=1.000). Conclusion: [68Ga]Ga-DOTA-TATE PET/MR with 
β=450 with reduced dose of 17% resulted in images with liver noise 
and SUVmax similar to PET/CT, while providing good visual image 
quality and excellent lesion detection. 

EPS-111
Preliminary Experience and Performance Characteristics 
of an Extended Bore Length Solid-State Digital-BGO PET/
CT System
J. Kennedy1,2, T. Palchan Hazan1, Q. Maronnier3, O. Caselles3, F. 
Courbon3, M. Levy4, Z. Keidar1,2;  
1Rambam - Health Care Campus, Haifa, ISRAEL, 2B. and R. 
Rappaport School of Medicine, Technion – Israel Institute 
of Technology, Haifa, ISRAEL, 3Institut Claudius Regaud, 
Toulouse, FRANCE, 4GE Healthcare, Tirat HaCarmel, ISRAEL.

Aim/Introduction: A digital solid-state positron emission 
tomography/x-ray CT system (PET/CT) uses bismuth germanium 
oxide (BGO) scintillating crystals coupled to silicon photomultipliers 
(SiPMs) over an extended axial field-of-view (FOV) of 32 cm to 
provide for good spatial resolution and high sensitivity digital 
detectors. Performance characteristics were determined for this 
digital-BGO system using the national electrical manufacturers 
association (NEMA) NU 2-2018 Standard. Materials and Methods: 
Spatial resolution, scatter fraction (SF), noise equivalent count rate 
(NECR), sensitivity, count rate accuracy, image quality (IQ), and PET/
CT co-registration were evaluated for the extended bore digital-
BGO system according NEMA NU 2-2018 measurements, at 2 sites 
of first clinical install of this recently released commercial scanner. 
Image reconstruction for spatial resolution was Fourier-rebinned 
filtered back projection (FBP) and ordered subset expectation 
maximization (OSEM). Bayesian penalized-likelihood reconstruction 
(BPL) was used for IQ. Energy resolution for the system was also 
determined. A Jaszczak phantom with an Esser lid (ESR phantom) 
was loaded with about 5 kBq/mL background and evaluated for 
image quality after BPL for 1 to 5-minute acquisition durations 
(as per listmode). As part of a larger clinical trial, 3 patient scans 
were obtained with 3 radiotracers: fluorine-18 FDG ([18F]-2-fluoro-
2-deoxy-D-glucose), 68Ga-DOTATATE ([dodecane tetra-acetic 
acid,Tyr3]-octreotate), and 82RbCl ([18Rb]-rubidium-chloride). Total 
scan times were 6, 8, and 7 minutes, respectively. Results: The 
NEMA sensitivity was 46.6 cps/kBq and 45.5 cps/kBq at the axial 
center and 10 cm radially displaced, respectively. The tangential, 
radial, and axial spatial resolution at 1 cm from the center axis was 
4.3 mm, 4.5 mm and 4.5 mm, respectively for FBP; or 3.9 mm, 3.8 
mm, and 3.6 mm respectively for OSEM. SF was 35.7 %, count rate 
accuracy was 2.33 %, PET/CT co-registration error was <3.3 mm, 
and peak NECR was 485.8 kcps at 17 kBq/mL. Contrast for the NEMA 
IQ phantom (smallest to largest sphere) ranged from 63.7 % to 91.4 
% with background variations from 7.9% down to 1.9%, and a “lung” 
error of 4.4%. The average detector energy resolution was 9.67 %. 
Image quality for patient scans with short acquisition times was 
good. Features ≥4.8 mm were resolved in the ESR phantom at 2 
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minutes per bed position. Conclusion: A solid-state 32 cm axial FOV 
digital-BGO PET/CT system provides good spatial resolution, high 
count rates, and ultra-high NEMA sensitivity in its class, enabling fast 
clinical acquisitions, with low-dose radiotracer activity. 

EPS-112
Development and validation of a Monte Carlo model for a 
SiPM-based PET scanner
A. Merlet1, B. Presles1, K. H. Su2, A. Cochet1,3, J. M. Vrigneaud1,3;  
1ImViA EA 7535, Dijon, FRANCE, 2GE Healthcare, Waukesha, WI, 
UNITED STATES OF AMERICA, 3Department of Nuclear Medicine, 
Georges-François Leclerc Cancer Center, Dijon, FRANCE.

Aim/Introduction: Monte Carlo PET models may provide unique 
insights regarding the optimization of imaging and reconstruction 
parameters to improve image quality. This study aimed at validating 
a GATE model of the 4-ring Discovery MI (DMI) scanner. The 
compliance of the model was assessed by direct comparison with 
experimentally generated results following the NEMA NU2-2018 
report. Materials and Methods: The geometry of the 4-ring DMI 
scanner was modeled using data provided by the manufacturer, 
including gantry cover, lead shielding, and patient bed. Preliminary 
studies have allowed us to optimize simulated count rates (prompt, 
random and background rates) within the GATE platform as a 
function of the activity. Based on the latter, the model was further 
refined and simulated sensitivity and noise equivalent count rate 
(NECR) were compared and validated against the experimental 
ones. The reconstruction process was implemented using the 
manufacturer’s software adapted to accept simulated data from 
GATE. FBP, OSEM and BSREM reconstructions could then be applied 
to simulated data and directly compared to the experimental 
results for the spatial resolution and the image quality tests. Results: 
The differences between simulated and experimental sensitivities 
were less than 2% both at the center of the scanner and at the 10-
cm radial offset position. Below 15 kBq/mL, the maximum relative 
difference between experimental and simulated count rates was 
-5.0% for the prompts, 3.6% for the trues, 4.8% for the randoms, 
-9.2% for the scatter counts and 9.5% for the NECR curve. The 
simulated spatial resolution was found to be slightly better than 
the experimental one, with a relative difference in full width at half 
maximum between 2.9% and 22.6%. In terms of image quality, 
preliminary results for the non-TOF reconstruction showed that 
the contrast recovery coefficients were very close, within a 10% 
range. Simulated variability of the background noise ranged from 
2.5% to 3.5%, while experimental values ranged from 1.8% to 3.6% 
Conclusion: The results showed that it is possible to accurately 
mimic the count rate behavior of the DMI scanner using the GATE 
platform. In addition, the images can be generated using the 
latest reconstruction algorithms available in the clinic. This allows 
us to consider optimization perspectives in different PET imaging 
techniques. 

EPS-113
Optimization of a phase gating parameter for AMF-PET/CT 
images based on body types and acquisition time
N. Miyaji1, K. Motegi1, K. Yamashita1, K. Miwa2, T. Takiguchi1, T. 
Terauchi1;  
1Department of Nuclear Medicine, Cancer Institute Hospital 
of Japanese Foundation for Cancer Research, Tokyo, JAPAN, 
2Department of Radiological Sciences, School of Health 
Sciences, Fukushima Medical University, Fukushima, JAPAN.

Aim/Introduction: Although positron emission tomography/
computed tomography (PET/CT) systems with data-driven 
respiratory gating algorithms (advanced motion free; AMF, GE 
Healthcare) can improve lesion detectability, image quality 
and quantitative values, the acquired data reduction owing to 
parameter setting of the phase gating named ‘width’ (default; 50% 
data extract) can pose problems. This study aimed to determine 
the optimal parameter for AMF-PET/CT images using a respiratory 
motion platform and three types of custom-designed body 
phantoms. Materials and Methods: Three phantoms data (M, L 
and LL simulating the abdomens of Japanese patients weighing 
60, 80 and 100 kg, respectively) were acquired for 20 min in the 
list-mode under the stationary and sinusoidal movement on a 
motion platform with the silicon photomultiplier-PET/CT system 
(Discovery MI, GE Healthcare). The phantom experiments were 
performed using a hot sphere of 10-37 mm in diameter, background 
radioactive concentration of 5.3 kBq/mL and a signal: background 
ratio of 4:1. We resampled five projection data into time frames of 
360 s and analysed each AMF-PET image (width = 20%, 25%, 30%, 
35%, 40% and 45% [72, 90, 108, 126, 144 and 162 s, respectively] and 
50% [180 s]) to clarify relationships with body types and acquired 
time. We evaluated contrast (QH,10 mm), image noise (NB,10 
mm), contrast-to-noise ratios (CNR), coefficient of variation of the 
background area (CVBG) and recovery coefficient (RC) visually 
and quantitatively and compared them to the new standard PET 
imaging protocols according to the Japanese Society of Nuclear 
Medicine (JSNM). Results: The 10-mm-diameter hot spheres of 
the three types of phantoms were identifiable on all parameter 
images. Although the NB,10 mm and CVBG values were within 
10.6% and 14.1% (JSNM criteria), respectively, for all phantom types, 
an increased noise level as a function of the decrease in the width 
was noted. The CNR was greater in the M-type and lower in the 
L- and LL-type phantoms than 2.5 (JSNM criteria). The L-type was 
significantly different in width (30%-50%, P = 0.0205). All phantoms 
approached the stationary RC as a function of the decrease in the 
width. Conclusion: Our findings showed that AMF-PET/CT images 
with a 30% width setting provided an acceptable detectability and 
quantitative accuracy for all relevant phantom lesions according 
to JSNM criteria. Considering the image quality and quantitative 
accuracy, parameter setting for AMF should be optimized at one’s 
own facility based on the patient’s body type.

EPS-114
The Impact of Overlap Size on Image Quality of 18F-FDG 
PET/CT: Phantom and Clinical Study
S. Gholami Zahedi1,2, P. Ghafarian3,4, S. Aghamiri5;  
1Department of Medical Physics and Biomedical Engineering, 
Tehran University of Medical Sciences, Tehran, IRAN, ISLAMIC 
REPUBLIC OF, 2Research Center for Molecular and Cellular 
Imaging, Tehran University of Medical Sciences, Tehran, 
IRAN, ISLAMIC REPUBLIC OF, 3Chronic Respiratory Diseases 
Research Center, National Research Institute of Tuberculosis 
and Lung Diseases (NRITLD), Shahid Beheshti University of 
Medical Sciences, Tehran, IRAN, ISLAMIC REPUBLIC OF, 4PET/
CT and Cyclotron Center, Masih Daneshvari Hospital, Shahid 
Beheshti University of Medical Sciences, Tehran, IRAN, ISLAMIC 
REPUBLIC OF, 5Department of Medical Physics, Shahid 
Beheshti University, Tehran, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: The optimum overlap size is an important issue 
in 18F-fluorodeoxyglucose (18F-FDG) PET/CT imaging. The purpose 
of this work was to investigate the impact of different slice overlap 
sizes according to time of flight (TOF) and point spread function (PSF) 
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protocols for various patient body sizes. Materials and Methods: 
Two phantoms of 35cm and 25cm in diameter were considered. 
Each phantom consisted of six spheres with diameters of 10, 13, 
17, 22, 28, and 37 mm. Two phantoms were filled with 18F-FDG 
solution. High (2.44 kBq/cc) and low (4.44 kBq/cc) background 
activity (BG) with the sphere to background ratio (SBR) of 2:1 
were evaluated. In the clinical study, two groups of patients with 
weight˂75kg and weight≥75kg were assessed. For both phantom 
and clinical data, all emission data were acquired in list mode with 
a 3min/bed position and were reconstructed using the baseline 
ordered subsets expectation maximization (OSEM) algorithm, with 
the OSEM+PSF+TOF(TOF) and OSEM+PSF(non-TOF) protocols 
with full widths at half maximum (FWHM) of 3mm and 6mm. Four 
overlap sizes of 19%,23%,27%, and 50% were considered for both 
phantom and clinical data. Two types of standardized uptake values 
(SUVmax and SUVpeak), contrast to noise ratio(CNR), and image 
noise were also assessed for quantitative analysis. Results: In the 
OSEM+PSF+TOF protocol, when the overlap increased from 19% to 
50% at high BG, and FWHM=6.4mm, the CNR of the sphere with 
13mm in diameter for 35cm (25cm) phantoms increased from 
6.2 to 7.39 (7.97 to 12.84). The highest percentage of the relative 
difference in SUVmax was related to the 35mm phantom with 
∆SUVmax=26.94% at the low BG and FWHM=3mm. No significant 
variations   were observed in SUVpeak values. In a clinical study, the 
use of 27% overlap in both patient groups improved image quality, 
especially in overweight patients. The percentage of average 
image noise in patients with weight˂75kg and weight≥75kg in 
OSEM+PSF+TOF (OSEM+PSF) protocol with 27% overlap were 
8.1±2.0 (9.1±2.1) and 9.5±1.9 (9.7±2.0), respectively. Conclusion: 
Increasing overlap size improved image quality, especially for small 
lesions in large body size, when a small filter size was used. For 
patients’ weight˂75kg, the use of 23% overlap can be sufficient for 
both TOF and non-TOF protocols. However, it should be noted that 
for obese patients, in the non-TOF protocol, it is necessary to use 
the 27% overlap size. However, 23% overlap can be proper when 
OSEM+PSF+TOF was applied. 

EPS-115
The SIREN Project: Development of a Real Time Reporting 
System in Abnormal Events in Nuclear Medicine Therapy
C. Canzi1, G. Stendardo2, S. Grande2, C. Nuccetelli2, A. Palma2, C. 
Zicari3, C. Andenna3, G. Frau4, I. Bonanno4, V. Landoni5, F. Murtas5, 
R. Sciuto5, V. Bruzzaniti5, B. Cassano5, G. Iaccarino5, F. Zito1, P. 
Fattibene2;  
1Fondazione IRCCS Ca’ Granda Ospedale Maggiore 
Policlinico, Milan, ITALY, 2Istituto Superiore di Sanità, 
Rome, ITALY, 3INAIL DIT, Rome, ITALY, 4Deep Blue srl, 
Rome, ITALY, 5IRCCS Regina Elena-IFO, Rome, ITALY.

Aim/Introduction: The SIREN Project (2020-2022) aims to develop 
procedures for reporting abnormal events in the Nuclear Medicine 
Therapy Units by the implementation of an Internet of Things (IoT) 
dose monitoring system and a mobile application. The involvement 
of the operators in all phases, from the design of the IoT system and 
of the app to their final test, is expected to contribute significantly 
to a more positive attitude toward incident reporting and proactive 
actions and in a general increase in incident prevention and 
preparedness. Materials and Methods: Face-to-face interviews 
were carried out with 24 staff in different roles in the Unit (radiation 
protection experts, physicians, physicists, nuclear medicine 
technicians and nurses). Through these interviews with the staff, a 

list of needs and expectations with respect to the reporting system 
was collected, the attitude towards radiation protection devices as 
well as opinions on the abnormal events considered most frequent 
and at highest risk of accident. Results: Based on this list, a mobile 
application has been designed and is under development. For 
the dose monitoring system, the type, number, and location of 
dose detectors will be decided based on estimated dose levels 
at different distances from the patient and at different times 
after radiopharmaceutical administration. These estimates were 
obtained from a literature review and simulations (obtained with 
ResRad Build and MicroShield Pro) of the dose distribution in the 
inpatient room under abnormal event scenarios, such as patient’s 
emesis or catheter leakage. Conclusion: There was a good response 
from the staff with being involved in the design of the app and of 
the dosimetry system. This involvement is expected to increase the 
users’ acceptance and the availability to use it. 

EPS-116
Radiation protection safety and hospitalization 
involvment for patients treated with 177-Lu-Dotatate
O. Ferrando1, E. Giovannini2, G. Giovacchini2, S. Pastorino2, F. 
Tutino2, F. Foppiano1, A. Ciarmiello2;  
1Physics Department - St Andrea Hospital - ASL5 Spezzino, 
La Spezia, ITALY, 2Nuclear Medicine Department - St 
Andrea Hospital - ASL5 Spezzino, La Spezia, ITALY.

Aim/Introduction: In treatment of neuroendocrine tumors with 
177-Lu-DOTATATE the current standard treatment protocols 
in Europe require confinement of these patients in a shielded 
radiation room for 1-3 days after each administration of 7.4 GBq 
(4 cycles). Release criteria are determined by the dose contraint to 
member of the public in compliance with the EURATOM 2013/59 
directive. Such confinement is feasible only in a small number of 
centers equipped with appropriate shielded spaces and limits 
the application of radiopeptide therapy in the routinary clinical 
pratice. Aim of this study is to assess the radiation safety of these 
patients and to evaluate the possibility to perform the treatment 
in a outpatient basis. Materials and Methods: In our department 
we have treated up to now 10 patients with 177-Lu- DOTATATE for a 
total of 36 cycles. Each patient is administered intravenously with 7.4 
GBq of radioactive solution using a gravity infusion method. During 
the administration a nuclear physicien, a nurse, a radiopharmacist 
and a medical physicist are in attendance. Patients are confined in 
a shielded room for at least two days depending on their clinical 
conditions. Radiation measurement are performed during the 
infusion to assess the staff exposure. Other radiation measurement 
are performed with a ionization camera at 1 m from the patient 
within 10 minutes from infusion and then each 4 hours. The data 
collected are used to calculate the patient specific retention time, 
the right timing for release and the remaining activity in the patient 
body at the release time. Radioprotection recommendations are 
then written based upon the calculation results. Results: Mean 
exposure/cycle for staff are: radiopharmacist (14 μSv), nuclear 
physicien (30 μSv), nurse (5 μSv), medical physicist (3 μSv). Mean 
patient exposure rate @ 1m: just after injection (30 μSv/h), after 
20 hours (7 μSv/h). Mean patient exposure rate @ contact just 
after injection (250 μSv/h). Patient excretions are characterized 
by an early phase and a late phase with mean effective half lifes: 
early phase (2.2 hours) , late phase (55 hours). Mean activity in the 
patient body at release is about 2 GBq. Two hours after infusion the 
mean exposure rate reaches about 19 μSv/h. Conclusion: Even if 
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our cohort of patients is limited and further investigations are in 
progress, preliminary results suggest that peptide therapy could be 
performed safely on a outpatient basis with consistent advantages 
for patient quality of life and therapy availability. 

EPS-117
Diagnostic quality of [18F]FDG-PET data of whole-body 
oncology imaging using different injected radioactivity 
levels
H. Kertesz1, D. Amereller2, W. R. Armstrong3, J. Czernin3, M. 
Dahlbom4, B. J. Fueger2, M. Hotta3, C. Meyer4, I. Rausch1, T. Beyer1;  
1QIMP Team, Center for Medical Physics and Biomedical 
Engineering, Medical University of Vienna, Vienna, AUSTRIA, 
2Department of Biomedical Imaging and Image-guided 
Therapy, Division of General and Pediatric Radiology, Medical 
University of Vienna, Vienna, AUSTRIA, 3Ahmanson Translational 
Theranostics Division, Department of Molecular and Medical 
Pharmacology, UCLA, Los Angeles, CA, UNITED STATES OF 
AMERICA, 4Physics and Biology in Medicine Interdepartmental 
Graduate Program, David Geffen School of Medicine, 
UCLA, Los Angeles, CA, UNITED STATES OF AMERICA.

Aim/Introduction: The PET imaging community becomes wary of 
reduced injected activity levels to limit the presumed radiation risk 
of patients and staff. We assess diagnostic quality readings of whole-
body (WB) [18F]FDG-PET images following different FDG activity 
injections. Materials and Methods: 20 oncology patients (6F/14M, 
40-87y, BMI 24-48) underwent [18F]FDG-PET/CT imaging on a 
Siemens mCT system. Subjects were injected with a mean activity 
of (520±58) MBq (Full-dose, FD), and PET imaging commenced at 
65min post-injection. In addition, two reduced injected activity 
levels were simulated by randomly deleting events from the original 
FD raw data: corresponding to the EANM recommendations, i.e. 
7x(body weight [kg]/acquisition time [min] per bed (EANM-dose, 
ED), and half of the EANM recommendations (EANM-half-dose, 
EHD). For each subject, all 3 raw data were reconstructed using the 
vendor-based point-spread-function algorithm including time-of-
flight with 2-iterations and 21-subsets, and a 2mm FWHM Gaussian 
post-filter. In total, 60 reconstructed images were anonymised and 
sorted randomly. PET images were evaluated by 3 independent 
readers (R1-R3) with different levels of experience in nuclear 
medicine and reporting PET: 1-y (R1), 10-y (R2), and 8-y (R3). Each 
reader completed a questionnaire for each reported image, which 
included the presence of disease (yes/no), the number of FDG-
avid lesions and lymph-nodes involved in the head/neck, lungs, 
abdomen and thorax. In addition, the subjective time for evaluation 
was reported (1-slow, 2-average, 3-fast). The original clinical reports 
(FD) were used as reference. Results: The accuracy of the readings 
was 90% for R1-3 and across all evaluated dose levels. Regarding the 
presence of disease, R1, R2, and R3 reported 4, 5, and 6 conflicting 
readings, respectively for reduced dose levels (ED and EHD). In 
case of R3, 5 out 6 conflicting readings were when evaluating the 
EHD images. Lungs/thorax appeared to be the most challenging 
areas report on the number of lesions. Reading times were similar 
across all 3 dose levels and readers, except for R2 who commented 
on double the time needed for the evaluation of EHD versus FD 
images. Conclusion: This limited evaluation did not indicate a 
noticeable benefit of diagnostic quality measures when applying 
higher injected activity levels in WB-FDG-PET. However, very low 
FDG- levels (EHD) can lead to miss-diagnosis. Overall, care should 
be taken when a priori reducing injected radioactivity levels. 

EPS-118
Dose Savings Associated with Personalised CT Scan Range 
in F-18 Sodium-Fluoride PET-CT
N. Bebbington1,2, H. D. Zacho2,3, P. C. Holdgaard4;  
1Siemens Healthcare A/S, Aarhus, DENMARK, 2Dept. of Clinical 
Medicine, Aalborg University, Aalborg, DENMARK, 3Dept. of Nuclear 
Medicine, Aalborg University Hospital, Aalborg, DENMARK, 4Dept. 
of Nuclear Medicine, University Hospital Lillebælt, Vejle, DENMARK.

Aim/Introduction: A disadvantage of Fluorine-18 Sodium-Fluoride 
(18F-NaF) positron emission tomography-computed tomography 
(PET-CT) compared with other types of bone scintigraphy is the 
additional radiation dose from the standard whole-body CT scan 
for lesion localisation/characterisation (L/C). This study investigates 
CT radiation dose savings which could be made by personalising 
the L/C CT scan range according to uptake in the PET images. 
Materials and Methods: Attenuation-corrected (AC) NaF PET 
images were reviewed for the clinically required L/C CT range by 
one expert and one non-expert observer in 25 patients with breast 
cancer scanned prior to neoadjuvant chemotherapy. For each 
patient, effective doses were estimated for whole body L/C CT, 
personalised L/C CT, and whole-body CT for AC only. Dose savings 
for the personalised method incorporating both whole-body CT 
for AC and personalised L/C CT were expressed relative to standard 
whole-body L/C CT. Clinical impact of the personalised method was 
determined by evaluating if lesions clinically requiring coverage 
had been missed from the L/C CT region. Results: Potential dose 
savings of 43-61% were estimated for the personalised CT approach, 
according to exposure settings and observer. From the 25 patients 
reviewed, the expert did not miss any clinically significant lesions 
from the L/C CT region, whereas the non-expert missed 2 clinically 
significant lesions out of 61 suspicious lesions identified by expert 
reference standard follow-up. Conclusion: Mean CT dose could be 
reduced by around half in this patient group with a personalised CT 
approach. Future work should further evaluate if this method can 
be implemented in clinical practice without compromising clinical 
image evaluation. 

EPS-119
Clinical audit on administered activities to patients 
undergoing Bone Scintigraphy and estimation of effective 
dose
V. de Sousa, G. Cardoso, A. I. Santos;  
Hospital Garcia de Orta, E.P.E., Almada, PORTUGAL.

Aim/Introduction: Bone scintigraphy is a nuclear medicine 
diagnostic study that allows the evaluation of the skeletal system 
by studying the biodistribution of a radiolabelled bisphosphonate, 
like [99mTc]Tc-HMDP. Since this procedure implicates a certain 
radiation exposure to the patient, it is essential to monitor 
administered activities, in order to ensure that they are kept as low 
as reasonable achievable, without compromising image quality, 
and in agreement with published guidelines. Therefore, the aim of 
this work is to evaluate compliance between administered activities 
and the reference activity levels recommended by Scientific 
Societies, and estimate effective dose of bone scintigraphy. 
Materials and Methods: A retrospective study of bone scintigraphy 
using [99mTc]Tc-HMDP was performed, collecting data from 
2021. The sample comprised 610 adult patients with weights 
between 64 and 84 kg. Administered activity was evaluated and 
compared with international guidelines (EANM and SNMMI) and 
effective dose was estimated by applying dose conversion factors. 
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Results: The median administered activity was 722.20 [P25:696.75; 
P75:746.13] MBq, which results in a median administered activity 
of 9.89 [P25:9.44; P75:10.43] MBq/kg. One-hundred and eighty-one 
(29.6%) studies exceeded by 3.11 [P25:1.53; P75:5.48] % the upper 
limit suggested by EANM Guidelines (740 MBq), which is lower than 
the one published by SNMMI. In 3 (0.5%) studies, administered 
activities were lower by -7.28 [P25:-8.52; P75:-5.53] %, than the lower 
limit suggested by SNMMI Guidelines (500 MBq), which is higher 
than the one published by EANM. Effective dose was estimated by 
applying dose conversion factors described in ICRP 80 and a median 
value of 4.12 [P25:3.97; P75:4.25] mSv was obtained, between the 
estimated values by the two Scientific Society Guidelines for this 
procedure. Conclusion: Considering the results obtained, this study 
demonstrates that the administered activities and effective doses 
are in compliance with international guidelines. Nevertheless, 
further optimisation work is needed, comparing administered 
activity per weight, with image quality obtained, to try to reach 
lower effective doses. References: 1. Wyngaert TV den, Strobel K, 
Kampen WU, Kuwert T, Bruggen W van der, Mohan HK, et al. The 
EANM practice guidelines for bone scintigraphy. European Journal of 
Nuclear Medicine and Molecular Imaging. 2016;43:1723-38. 2. Bartel 
TB, Kuruva M, Gnanasegaran G, Beheshti M, Cohen EJ, Weissman AF, 
et al. SNMMI Procedure Standard for Bone Scintigraphy 4.0. J Nucl 
Medicine Technology. 2018;46:398-404.
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EPS-120
The Optimal Use And Effectiveness Of131I-meta 
Iodobenzylguanidine (131I-mIBG) Molecular Radiotherapy 
For High-Risk And Relapsed/Refractory Neuroblastoma
I. Plaza de las Heras, M. Osuna Marco, L. Martín López, M. Villa 
Alcazar, C. Field Galan, L. García Cañamaque, B. Lopez Ibor;  
HM Hospitales, Madrid, SPAIN.

Aim/Introduction: 131I-mIBG therapy, originally used for refractory/
relapsed neuroblastoma or for palliative bone pain, is being 
incorporated into induction and consolidation treatments. 
Materials and Methods: Retrospective review of patients with high-
risk/relapsed/refractory neuroblastoma 123I-mIBG-avid scanning 
treated with 131I-mIBG at our institution over the last 14 years. 
Results: Twelve patients received 21 131I-mIBG cycles. There were 
10 boys. Median age was 5.3 years (1.83-22.58). All had metastatic 
disease. Three patients had MYCN amplification. In 7 cases 131I-mIBG 
was used as induction therapy prior surgery [median time 10.5 days 
before surgery (8-154)] and in another 2 cases, as consolidation 
prior stem cell transplantation (21 and 23 days before). In patients 
undergoing transplantation after surgery, median time between 
131I-mIBG and transplantation was 76 days (27-154). In 12 cases 
131I-mIBG was administered for relapsed/refractory disease, two 
of them as pain-controlling palliative treatment. Three patients 

received chemotherapy concomitantly. Four patients received 
131I-mIBG treatment twice, one patient three cycles and another 
patient four. The administered activity of 131I-mIBG median dose 
was 200 mCi (3.7 GBq). Five patients are dead of progressive 
disease. Four patients are in complete remission with a median 
follow-up time of 8.46 years (5.67-11.42), one of them despite 
harboring MYCN amplification. Tolerance was excellent: one grade 
2 hypertension, one grade 2 vomiting and one infusion reaction. 
Median admission time was 3 days (3-5). Two cases developed grade 
4 pancytopenia, with prolonged thrombocytopenia. Eight/nine 
patients developed chronic hypothyroidism requiring replacement 
therapy. Conclusion: 131I-mIBG therapy is feasible as induction 
therapy, consolidation and relapsed/refractory neuroblastoma, 
especially in chemo-resistant neuroblastomas. Ideally, blood stem 
cells should be collected before 131I-mIBG treatment. When used 
pre-operatively, it seems to facilitate surgery. The most important 
side effect is thrombocytopenia, especially when the bone marrow 
is affected. Surgery should be performed early after the 131I-mIBG 
treatment, before the thrombocytopenia is established. Stem cell 
rescue ameliorates the thrombocytopenia. 

EPS-121
Does age influence bone scan detection of osteoarticular 
findings in clinically unsuspicious locations in acute 
pediatric scenarios? A retrospective decade-long analysis
M. Monteiro1, A. P. Moreira1,2, A. Albuquerque1, G. Costa1,3;  
1Serviço de Medicina Nuclear do Centro 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.

Aim/Introduction: Children with acute osteoarticular signs have 
always been a remarkable paediatric challenge. Great variations and 
considerably low specificity in symptom presentation, especially 
at younger ages, make for harder patient assessments and slower 
decisions. Therefore, a harmonious articulation between clinical 
practice and imagiological findings is a key aspect of these patients’ 
work-up, a task in which the skeletal scintigraphy with bone-seeking 
agents, given its inexpensive cost, low levels of radiation exposure, 
and ability to easily scan different body segments is one of the most 
valuable diagnostic tools available. This study aims to evaluate, based 
on a retrospective decade-long analysis of acute episodes, whether 
there are differences in the scintigraphic detection rate of findings 
in clinically unsuspicious locations, depending on the children’s age, 
with respect to their ability to localize pain symptoms. Materials and 
Methods: Clinical data were collected from the charts of paediatric 
patients (n=444) who underwent bone scans with [99mTc]Tc-HMDP 
following an emergency episode happening between March 2012 
and March 2022. Subjects were split into two age groups according 
to their ability to localize pain: G1 - not able (age < 3 years old); 
G2 - able (age ≥ 3 years old). The corresponding bone scan results 
were labelled as either: C - scintigraphy showing findings on the 
same site as the clinical suspicion / negative scintigraphy; N - 
scintigraphy showing findings on a site not corresponding to the 
clinical suspicion. Finally, the correlation significance between age 
group and bone scan results was statistically assessed. Results: The 
rate of findings detected in sites distinct from the clinical suspicion 
(N/C+N) was significantly superior (McNemar test, p<0.001) in the 
G1 group (25%) in comparison to the G2 group (16%). Conclusion: 
Our results support, through empirical evidence, the important 
role that bone scan plays in the work-up of acute osteoarticular 
disease in children not able to localize their symptoms, due to the 
increased capacity it shows in detecting possible lesions in clinically 
unsuspected locations. 
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EPS-122
Management of non-refluxing megaureter in children. The 
role of diuretic renography with99mTc-mercapto-acetyl-
triglycil (MAG3-F0).
M. Pudis1, M. D. Marin-Ferrer2, V. M. Godigna-Guilloteau2, L. 
F. Delgado-Niño3, S. Pérez-Quirós2, D. Vega-Pérez2, E. Martínez 
Albero2, S. Angiolillo-Grau2, P. Zaragoza-Ballester2, A. Gómez-
Fraile4, M. J. Tabuenca Mateo2;  
1Nuclear Medicine - PET (IDI) Department, Bellvitge University 
Hospital, L’Hospitalet de Llobregat, SPAIN, 2Nuclear Medicine 
Department, 12 de Octubre University Hospital, Madrid, 
SPAIN, 3Nuclear Medicine Department, HM Sanchinarro 
Hospital, Madrid, SPAIN, 4Pediatric Surgery Department, 
12 de Octubre University Hospital, Madrid, SPAIN.

Aim/Introduction: To assess the usefulness of bladder-kidney 
ultrasound (US) and Diuretic Renal Scintigraphy (MAG3-F0) in 
pediatrics patients (p) with non-refluxing megaureter in order 
to support the surgical indication. Materials and Methods: A 
retrospective observational study between 2015-2022 of 31p (12 
girls), mean age 12,7months±23,2 [1 -96months]. After bladder 
catheterization, a dynamic study starting immediately after a 
simultaneous injection of the radiopharmaceutical (MAG-3) and 
furosemide (F-0) for 30 min was performed. We divided the patients/
renal units (RU) into two groups: Conservative Management (CM) 
and Surgical Management (SM). We analyzed on the affected side: 
US: pelvic diameter (PD), ureteral diameter (UD); MAG3-F0: relative 
renal function (RRF), time to peak (TP), normalized ureteral retention 
activity at 30 min was defined as the ratio between maximal ureteral 
activity and the ureteral activity at 30 min per 100 (NURA30´), 
morphology of renal/ureteral curves : obstructive (ascending) or 
non-obstructive; Symptoms; Surgical Intervention and Follow-up: 
mean 3,25± 2,1years [1-7 years]. Results: 31p analyzed: 3p bilateral 
megaureter, 2p ureterocele, 2p solitary kidney. Total 34 renal/ 
ureteral units (RU/UU): 23 left side. CM-group: 15 RU/UU(13p); 12 
on the left side. US: PD 15.3±5.9mm [7-24mm]; UD 11.5±2.7mm 
[8-16mm]; MAG3: 2 RU with RRF 35% and 33% related to dysplasia 
and 13 RU with RRF 50.1%±2.5[59-46%]; TP: 5.6±1.6 min [3.2-8.1 
min]; RU/UU curve morphology: 15 non-obstructive, NURA30´: 
44.8%±16.5%[20-70%]; Symptoms: 6p had at least one urinary 
tract infection (UTI); Follow-up ECO/MAG3: 4UU normalization, 
6UU improvement; 5UU in follow-up. SM-group: 19 RU/UU(18p); 
11 on the left side; 2p duplex kidneys. US: PD 18.1±5.9mm [8-
26mm]; UD 15.9±5.9mm [8-31mm]; MAG3: 2 RU (upper pole 
renal) with RRF 5% and 17% (referred to heminephrectomy), 
17RU with RRF 50.9% ±3.9[45-58%]; TP: 12.4±8.8min[4.2-30 min]; 
RU curve morphology: 4 obstructive, UU curve: 7 obstructive, 8 
nonobstructive with NURA30´ 88.5%±8.5[70-96]. Symptoms: 9p had 
at least one UTI, 2p abdominal pain; Surgical Intervention: 10UU: 
balloon dilatation, 2UU: ureteroneocystostomy, 2UU: ureterocele 
puncture, 1UU: heminephrectomy, 1UU: ureteral reimplantation; 
3UU: pending surgery (1p heminephrectomy, 2p balloon 
dilation). 3p surgical reintervention (1p ureteral reimplantation, 1p 
ureteroneocystostomy, 1p deflux). Follow-up ECO/MAG3: 10UU 
normalization; 5UU improvement; 1UU worsening, 3UU in follow-
up (pending surgery). Conclusion: Ultrasound and MAG3-F0 have 
been useful for the management of patients with non-refluxing 
megaureter. In surgical patients the MAG-F0 curves were always 
obstructive or with higher NURA30´ (88.5±8.5%).

EPS-123
Dose Reduction in DMSA Renal SPECT in infants: Beyond 
the Guidelines
F. Fahey1, H. Pretorius2, S. Treves3, N. Kwatra1, R. Vali4, M. Dugan1, X. 
Cao1, W. Fu5, J. Liu5, Y. Yang5, M. King2;  
1Boston Children’s Hospital, Boston, MA, UNITED STATES OF 
AMERICA, 2University of Massachusetts Medical Center, Worcester, 
MA, UNITED STATES OF AMERICA, 3Brigham and Women’s Hospital, 
Harvard Medical School, Boston, MA, UNITED STATES OF AMERICA, 
4Toronto Hospital for Sick Children, Toronto, ON, CANADA, 5Illinois 
Institute of Technology, Chicago, IL, UNITED STATES OF AMERICA.

Aim/Introduction: Current paediatric standards for administrated 
activity (AA) including the North American Guidelines and the 
EANM Paediatric dosage card utilize a minimum dosage level, e.g. 
for 99mTc DMSA, the North American Guidelines recommends 18.5 
MBq (0.5 mCi) for patients under 10 kg1 to yield enough counts 
for clinically adequate studies. This study compared the clinical 
adequacy of applying a strict weight-based dosage scheme to 
using a minimum dosage for 99mTc DMSA SPECT studies for small 
infants. Materials and Methods: This study was approved by the 
Boston Children’s Hospital institutional review board. Data sets of 
55 infants (29 females, 26 males, median age 3 months, range 1-11 
months) with median body weight 5.6 kg (range 3-7 kg) receiving 
renal SPECT studies at Boston Children’s Hospital from 2016 to 
2021 were identified. Patients received mean AA of 19.1±0.7 
MBq (0.515±0.019 mCi) as recommended by the North American 
Guidelines. The “full dosage” data set was binomial resampled to add 
Poisson noise to mimic cases where the patient was administered 
1.85 MBq/kg without applying the minimum dosage stipulation 
(“reduced dosage”). The resulting 110 cases were split into a training 
(14 cases) and a testing set (98 cases). Three nuclear medicine 
physicians with more than 10 years experience graded the cases 
on a 4-point scale regarding adequacy for clinical interpretation 
(excellent, good, adequate, not adequate). Each observer reviewed 
the training set before proceeding to the testing set. The combined 
results of the observers were evaluated with respect to the impact 
dosage reduction had on the adequacy for interpretation. Results: 
The data of the three observers were combined. The rating of 
cases of reduced dosage was identical to that for full dosage in 
106 of 144 cases (74%) and never differed by more than ±1. The 
Z-score (0.60) indicated that the average absolute difference 
(0.26) did not significantly differ from 0 (p=0.54). A paired Student 
t-test indicated no significant difference between the ratings for 
full and reduced dosage (p=0.195). Conclusion: There was no 
significant difference in the clinical adequacy for a strict weight-
based dosage scheme compared to using a minimum dosage for 
99mTc DMSA renal SPECT, even for very small patients (3-7 kg). This 
scheme would yield a dose reduction of 30-70% in these radiation-
sensitive patients. References: 1. Treves ST, et al. 2016 Update of the 
North American Consensus Guidelines for Pediatric Administered 
Radiopharmaceutical Activities. J Nucl Med 2016;57:15N-18N
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EPS-124
Comparison Between 75-Selenium Homocholic Acid 
Taurine (SeHCAT) Scintigraphy And Clinical Response To 
Cholestyramine In Patients Affected By Chronic Diarrhoea: 
A Pilot Study
I. Bossert1, A. Schiepatti2,3, M. Cincotta4, D. D’Ambrosio5, A. 
Marchetto1, F. Biagi2,3, G. Trifirò1;  
1Nuclear Medicine Service, Istituti Clinici Scientifci Maugeri 
SpA SB IRCCS, Pavia, ITALY, 2Gastroenterology Unit, Istituti 
Clinici Scientifci Maugeri SpA SB IRCCS, Pavia, ITALY, 
3Gastroenterology Unit, University of Pavia, Pavia, ITALY, 
4University of Pavia, Pavia, ITALY, 5Medical Physics Unit, Istituti 
Clinici Scientifci Maugeri SpA SB IRCCS, Pavia, ITALY.

Aim/Introduction: 75-Selenium Homocholic Acid Taurine 
(SeHCAT) scintigraphy is currently considered the gold standard 
for the diagnosis of bile acid malabsorption (BAM). Up to one third 
of patients with chronic functional diarrhoea had a short-term 
response to cholestyramine, clinically confirming BAM. However, 
cholestyramine is not yet in the guidelines for functional diarrhoea 
as a first line therapy. It is also unknown whether patients with 
chronic diarrhoea and negative SeHCAT test can benefit from 
cholestyramine. This study aims to investigate the relationship 
between SeHCAT results and clinical response to cholestyramine 
in patients affected by chronic diarrhoea. Materials and Methods: 
From February 2021 to March 2022, patients with chronic diarrhoea 
attending our Gastroenterology outpatient clinic were prospectively 
proposed to undergo a standard SeHCAT test followed by a trial 
of cholestyramine 8g/day regardless of SeHCAT results. SeHCAT 
uptake values <15% were considered positive. Clinical response to 
cholestyramine was evaluated at 1, 3, 6 months. Results: 49 patients 
were enrolled in the study, but only 36 (31 F; mean age 44 ± 14 years) 
accepted (7 refused the scan and 6 refused to take cholestyramine). 
Three patients were affected by an organic disease (1 Crohn’s 
disease with ileal involvement, 1 coeliac disease with persistent 
diarrhoea despite histological response to a strict gluten-free diet, 
and refractory coeliac disease). 12/36 had a positive SeHCAT test 
and 34 of these 36 patients were evaluated at 1 month. 12 had a 
positive SeHCAT and 11 of these 12 had a complete response to 
cholestyramine, 14 had a negative test but responded to therapy, 
and 8 had negative test and no clinical response to cholestyramine. 
Clinical response to cholestyramine persisted over follow-up at 
3 months (8 pts with positive SeHCAT and full response) and 6 
months (6 patients with positive SeHCAT and clinical response 
and 7 with response despite negative SeHCAT). Conclusion: Our 
data show that SeHCAT test correctly identifies patients with 
BAM, and that cholestyramine is effective as a first-line therapy in 
the majority of patients with chronic diarrhoea, regardless from 
presence of altered biliary salt circulation confirmed by SeHCAT 
scintigraphy. References: Costa S, Gattoni S, Nicolardi ML, Costetti 
M, Maimaris S, Schiepatti A, Biagi F. Prevalence and clinical features 
of bile acid diarrhea in patients with chronic diarrhea. J Dig Dis. 2021 
Feb;22(2):108-112. doi: 10.1111/1751-2980.12969.

EPS-125
Radioisotope Nephrography - Tie the Knot between 
Chronic Kidney Disease and Cardiovascular Disease
I. Grierosu1,2, M. Starcea1,3, R. Tibu2, W. Jalloul1, T. Ionescu1, C. 
Stolniceanu1, A. Statescu2, C. Stefanescu1,2;  
1UMF “Grigore T. Popa”, Iasi, ROMANIA, 2County 
Emergency Hospital „Sf. Spiridon”, Iasi, ROMANIA, 
3Children’s Hospital “Sf. Maria”, Iasi, ROMANIA.

Aim/Introduction: Chronic kidney disease (CKD) is a worldwide 
health problem. There are 5 stages of CKD in relation to its severity. 
It is also established that the moment it occurs, CKD represents an 
important risk factor for cardiovascular disease (CVD), increasing 
global morbidity and mortality. Patients with CKD, in relation to 
chronic uremic condition, exhibit an elevated cardiovascular risk 
displaying high blood pressure, heart failure, and sudden cardiac 
death. Materials and Methods: To the 99mTc-DTPA radioisotope 
nephrography standard protocol we added a supplementary five 
minutes static, thoracic image using a dual head Siemens gamma 
camera. The prospective group of patients is represented of 52 
patients, aged between 6 and 68 years, with confirmed CKD stage I, 
II and III. On the grounds that the end stages of CKD require dialysis 
or transplantation, the indications for radioisotope nephrography 
are limited only for the first stages. A ratio between heart fixation 
and a mirrored reference region was performed for every thoracic 
image. Results: We noticed that for the patients with stage I CKD, 
the ratio (heart fixation / mirrored reference fixation of the radio 
tracer) was under 2.10, for stage II between 2.10 - 2.25 and for 
stage III CKD more than 2.25. Starting with stage III CKD, patients 
were already diagnosed with different types of CVD: high blood 
pressure, cardiomyopathy, heart failure, ischemic heart disease and 
arrhythmia. Conclusion: It is already noticed in the literature that 
endothelial dysfunction in uremia can result in cell-to-cell junction 
loss and increased permeability, contributing to CVD development 
[1]. The early diagnosis and treatment of the patients with CKD will 
decrease the occurrence of a heart comorbidity and high hospital 
costs in end stages of the disease. So far, our first results are very 
promising for the early appreciation of the heart involvement in 
CKD. Therefore we recommend, at the end of the renal dynamic 
scan acquisition, to add a 5 minutes static thoracic image in order to 
thoroughly appreciate the heart involvement for the patients with 
chronic uremic condition. References: 1. Rayana A P Maciel, Regiane 
S Cunha, Valentina Busato, Célia R C Franco, Paulo C Gregório, Carla 
J R Dolenga, Lia S Nakao, Ziad A Massy, Agnès Boullier, Roberto 
Pecoits-Filho, Andréa E M Stinghen. Uremia Impacts VE-Cadherin 
and ZO-1 Expression in Human Endothelial Cell-to-Cell Junctions. 
Toxins (Basel). 2018, 10(10), 404.

EPS-127
The usefulness of superficial and deep 
lymphoscintigraphic study in patients with suspected 
primary lymphedema of lower limbs: a sei-quantitative 
and qualitative approach
D. Donner1, M. Povolato2, M. Rensi2, G. Grassetto3, S. Ave4, V. 
Vultaggio1, F. Magnani1, S. Agostini1, L. Leveghi5, C. Strazzabosco6, 
A. Onorato7, F. Chierichetti1;  
1UO Nuclear Medicine S. Chiara Hospital APSS, Trento, ITALY, 
2UO Nuclear Medicine Azienda Ospedaliero Universitaria, Udine, 
ITALY, 3UO Nuclear Medicine S.M. della Misericordia Hospital 
Aulss 5 Polesana, Rovigo, ITALY, 4UO Nuclear Medicine S. Bortolo 
Hospital AULSS 8 Berica, Vicenza, ITALY, 5UO Malattie Rare S. Chiara 
Hospital APSS, Trento, ITALY, 6UO Medicina Fisica e Riabilitazione 
S. Chiara Hospital APSS, Trento, ITALY, 7Linfamed, Udine, ITALY.

Aim/Introduction: In the last few years, there has been a continuous 
evolution in lymphatic drainage study of the lower limbs through 
the proposal of numerous protocols and indices to evaluate their 
main characteristics. This retrospective study in 2 centers, applying 
the same protocol, emphasizes the need to explore superficial 
and deep drainage in all patients (pts) with suspected primary 
lymphedema (PL). Materials and Methods: We retrospectively 
evaluated the superficial and deep lymphoscintigraphy (LS) of 
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the lower limbs performed in 2 centers in 190 pts with clinical 
lymphoedema. The acquisition protocol (AP) for the study of 
superficial drainage consists of whole-body acquisition (wb acq) at 
10’, 60’, and 120’ after interdigital injection of 37 MBq 99mTc-nano 
colloid for each foot. The AP of deep drainage study consists of wb 
acq at 10’; 60’, and 120’ after the deep administration of 37 MBq of 
99mTc-Nanocolloid under the external malleolus of each limb. The 
LS were qualitatively evaluated (9 points scale: 0=normal drainage; 
8= absence of drainage) by 3 nuclear medicine physicians. The 
relative percentage of injected activity at each lymphatic site 
was also evaluated. A cut-off value of 14% has been selected to 
distinguish the semi-quantitative (SQ) pathological lymphatic 
drainage from normal. All pts selected had a suspected diagnosis 
of PL. All pts performed a superficial and deep evaluation of the 
lymphatic drainage. We identified 3 groups A, B, and C. Group A, 
all pts that performed the superficial drainage exam; group B, pts 
that performed the deep lymphatic exam; and group C = Group 
A+ Group B. Continuous variables were expressed as the mean and 
standard deviation. A descriptive statistic evaluation was performed 
for each Group regarding the qualitative and SQ variables Results: 
For group A 45/190 pts (23,6%) showed a normal SQ evaluation 
(relative percentage of the injected activity ≥ 14%) cumulative 
mean (R and L limb) =23,7 ± 8,8 in both limbs. Only 11/45 pts (24%) 
showed a normal SQ evaluation in Group B: cumulative mean (R 
and L limb) =29,8 ± 14,3. In Group C (A+B) only 1/45 pts (2.2%) had 
a qualitative evaluation = 0 (negative). Conclusion: Our preliminary 
results confirmed that to achieve the diagnosis of PL and give a 
clinically valuable evaluation of the lymphatic drainage of the limbs, 
it is mandatory always to perform the superficial and the deep 
lymphatic drainage study, considering the semi-quantitative and 
qualitative evaluation of both. 

EPS-128
Utility Of Peritoneal Scintigraphy In The Evaluation Of 
Hydrothorax In Patients On Peritoneal Dialysis
J. Carvalho, A. Marques, F. Abreu, S. Pintão;  
Centro Hospitalar de Lisboa Ocidental, Carnaxide, PORTUGAL.

Aim/Introduction: Continuous Ambulatory Peritoneal Dialysis 
(CAPD) is a common renal replacement therapy in patients 
with chronic kidney disease. Hydrothorax is a relatively rare but 
potentially life-threatening complication of CAPD, which prompts 
early detection and management. Peritoneal scintigraphy is one of 
the available methods to assess the presence of peritoneal leakage. 
It has multiple advantages when compared with other imaging 
techniques, such as minimum radiation exposure and no need 
for iodine contrast, which can cause irritation of the peritoneum. 
We evaluated the role of peritoneal dialysis as a diagnostic 
method of pleuroperitoneal leak. Materials and Methods: In 
patients with suspected pleuroperitoneal leak as the cause of 
hydrothorax, we administered 185 MBq (5 mCi) of technetium-99m 
macroaggregated albumin ([99mTc]Tc-MAA) via the dialysis catheter 
before the beginning of a CAPD session. Planar images of the region 
of interest were acquired 4 hours after the radiopharmaceutical 
administration and, if necessary, imaging was repeated 24 hours 
after administration. We conducted a retrospective analysis of the 
peritoneal scintigraphy procedures performed at our institution in 
patients with hydrothorax as a suspected complication of CAPD 
between January of 2012 and December of 2021. Results: A total 
of 305 patients underwent CAPD during the designated time 
period. Peritoneal scintigraphy was performed in 10 patients who 
presented with dyspnea and evidence of hydrothorax. Mean age 
was 53.4 ± 10.9 years (range 39-76), 70% were female and mean 

BMI was 24.3 ± 4.1 kg/m2. Pleuroperitoneal leak was detected in 
8 patients (80%). All positive cases were right-sided effusions, as 
commonly described in literature. Based on the onset of symptoms 
following the initiation of peritoneal dialysis, 3 cases were classified 
as early (within 30 days). In the cases where scintigraphy was 
negative, there was no evidence of pleuroperitoneal leak by other 
imaging techniques. Conclusion: Peritoneal scintigraphy is an 
accurate method for detecting pleuroperitoneal leaks in patients 
on CAPD presenting with hydrothorax. 

EPS-129
Value of visual estimation of cortical transit time on renal 
[99mTc]Tc-DTPA scintigraphy in surgical management of 
antenatally diagnosed ureteropelvic junction obstruction 
in infants
M. A. Hubaut1, A. Jaillard-Dubois1, G. Petyt2, R. Priso3, A. Lauriot dit 
Prevost3, D. Sharma3, H. Lahousse1, F. Hives1, G. Delaby1, C. Faes1, K. 
Sadoune1, J. F. Legrand1, B. Dekyndt1, E. Cailliau4, J. Labreuche4, D. 
Huglo1, F. Semah1, R. Besson3;  
1CHU Lille, Department of Nuclear Medicine, Lille, FRANCE, 
2Centre Oscar Lambret, Department of Nuclear Medicine, Lille, 
FRANCE, 3CHU Lille, Department of Pediatric Urology, Lille, 
FRANCE, 4CHU Lille, Department of Biostatistics, Lille, FRANCE.

Aim/Introduction: Ureteropelvic junction obstruction (UPJO) 
is one of the most frequent cause of antenatally discovered 
hydronephrosis. Surgical treatment may be necessary to relieve 
the obstruction and prevent functional alteration of the kidney. 
Therapeutic decision is based on clinical and paraclinical datas, 
including the separated kidney function (SKF) and renal pelvis 
drainage, commonly assessed with [99mTc]Tc-MAG3 scintigraphy. In 
this study, the performances of dynamic [99mTc]Tc-DTPA scintigraphy 
for a surgical strategy are studied. Materials and Methods: We 
retrospectively performed a visual estimation of Cortical Transit 
Time (CTT), and calculated the SKF (by Patlak-Rutland method) on 
the initial [99mTc]Tc-DTPA scintigraphy in a cohort of 100 infants with 
antenatally diagnosed isolated unilateral UPJO. CTT estimation was 
performed on averaged sequential images of 1 min., and defined 
as the time where a caliceal activity visually appeared from the 
parenchymal activity. SKF was also calculated on the one-year 
control scintigraphy. Retrospective evaluations were blinded from 
all clinical data. A 5% decrease of SKF was considered significant, 
and CTT ratio between both kidneys (CTTr) was considered 
abnormal above 2. On the study period, CTTr was not routinely 
performed, therefore this parameter was not systematically used 
for surgical decision. We compared the evolution of SKF in operated 
UPJO patients, depending on the surgical decision (taking CTTr 
into account or not), and also in non-operated UPJO patients. 
Results: 14.3% of subjects experienced a significant loss of SKF 
when surgical strategy took into account CTTr, versus 39.1% if the 
uropathy management did not take into account CTTr (p=0.016). 
A significant loss of SKF occurred in 80% of non-operated subjects 
with initial abnormal CTTr, versus 20% of non-operated subjects 
with initial normal CTTr (p<0.01). In non-operated infants, initial 
CTTr have a sensitivity of 72% and a specificity of 94% to predict 
a loss of SKF on the control scintigraphy. Intraclass correlation 
coefficient of CTTr between two observers on 50 scintigraphies is 
0.74 (95% confidence interval: 0.64 to 0.86). Conclusion: An UPJO 
surgical strategy based on [99mTc]Tc-DTPA scintigraphy is efficient 
in infants, and visually estimated CTTr appeared to be a good and 
reproducible parameter to estimate the risk of loss of glomerular 
kidney function. 
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EPS-130
Ga-68 Psma For The Kidney Function Evaluation: 
Preliminary Results: Comparison Of Ga-68 Psma Findings 
With Mag-3 Findings
B. Özdemir, U. Korkmaz, S. Soyluoglu, G. Durmus-Altun;  
Trakya University, Edirne, TÜRKIYE.

Aim/Introduction: PET/CT is a true 3D imaging and has high 
sensitivity and specificity in the numerical evaluation of functions. 
In pre-treatment Lu-177 PSMA evaluation, its essential to perform 
MAG-3 dynamic renal scintigraphy for renal function evaluation, 
and Ga-68 PSMA imaging to establish disease load and therapeutic 
suitability. In this study, we compared kidney data evaluated from 
Ga-68 PSMA PET/CT and MAG-3 findings. Based on these findings, we 
investigated the reliability of PSMA PET/CT in the evaluation of pre-
treatment kidney function. Materials and Methods: Images of 14 
patients who underwent Ga-68 PSMA imaging, MAG-3 scintigraphy, 
24-hour urine functional analysis and renal funcion tests before 
Lu-177 PSMA treatment were retrieved from the archive. MAG-3 
parenchyma and excretion phase images and coronal Ga-PSMA 
images were compared visually and quantitatively. Percentage of 
cortical kidney aktivities, peak activity times and excretion times 
were recorded from MAG-3 scintigraphy. Renal metabolic volume 
(MV; cm3) ratios of Ga-68 PSMA images were calculated. Both visual 
and quantitative data, as well as the findings of the simultaneous 
renal function test, were statistically evaluated. Results: The 
findings are summarized in table 1. Percentage of cortical kidney 
activities from MAG-3 and renal MV rates from Ga-68 PSMA were 
correlated (right kidney r=0,63, p=0,01; left kidney r=0,66, p=0,01) 
both imaging modalities had same results in visual assesment. The 
association of both studies with the renal function tests was similar. 
Conclusion: For kidney function evaluation, data obtained from Ga-
68 PSMA imaging can be safely used instead of MAG-3 dynamic 
kidney scintigraphy. Conducting studies from this point of view 
will increase efficiency by reducing the number of procedures and 
radiation dose to be applied to the patient without causing data loss. 
References: 1) Baccala, Angelo et al.Expression of Prostate-Specific 
Membrane Antigen in Tumor-Associated Neovasculature of Renal 
Neoplasms,Urology , Volume 70 , Issue 2 , 385 - 390 2) Sarikaya I, 
Elgazzar AH, Alfeeli MA, Sarikaya A. Can Gallium-68 Prostate-specific 
Membrane Antigen Ligand be a Potential Radiotracer for Renal 
Cortical Positron Emission Tomography Imaging? World J Nucl Med. 
2018 Apr-Jun;17(2):126-129

EPS-131
99mTc-Sestamibi SPECT/CT for the diagnosis of 
indeterminate renal tumours: a pilot diagnostic accuracy 
study
H. Warren1,2, T. Wagner2, D. Pencharz2, A. Reza2, A. Boydell2, J. 
Neves1,2, M. G. B. Tran1,2;  
1University College London, London, UNITED KINGDOM, 
2Royal Free Hospital, London, UNITED KINGDOM.

Aim/Introduction: Contemporary imaging modalities cannot 
reliably distinguish benign from malignant kidney tumours, resulting 
in diagnostic uncertainty and overtreatment of benign lesions 
with partial or radical nephrectomy. 99mTc-sestamibi SPECT/CT 
(MIBI) has shown high diagnostic accuracy for renal oncocytoma-
chromophobe spectrum tumours due to high concentrations of 
cellular mitochondria. We report initial experience and diagnostic 
accuracy in the first UK MIBI-kidney pilot diagnostic accuracy 

study. Materials and Methods: May-October 2021 patients with 
indeterminate tumours were invited to undergo MIBI-kidney as 
an additional test to biopsy or surgery. Patients attending clinic for 
active surveillance of previous biopsy-proven oncocytoma were 
also recruited. MIBI-kidney and subsequent pathology reporting 
were conducted blinded to the result of the other. Results: Twenty 
patients were included (60% male, median age 64 years, median 
tumour size 4.5cm). Biopsy/surgical pathology was available for 19 
patients. One patient proceeded with active surveillance following 
two non-diagnostic attempts at biopsy. Eight MIBI-kidney scans 
showed radiotracer uptake (6 oncocytomas, 1 oncocytic RCC and 
1 chromophobe RCC), and 12 showed no radiotracer uptake (of 
which 11 had evaluable histology: 9 CCRCC, 2 PRCCs). The sensitivity 
and specificity of MIBI-kidney to detect oncocytic-chromophobe 
spectrum tumours from other RCCs was 100% (95% CI 74-100%) 
and 100% (95% CI 63-100%), respectively. Sensitivity and specificity 
to detect benign versus malignant tumours was 100% (95% CI 54-
100%) and 85.7% (95% CI 57-98%), respectively. Conclusion: This 
study adds to the growing evidence base for non-invasive risk-
stratification with MIBI-kidney and feasibility of performing a larger, 
definitive diagnostic test accuracy study in the NHS setting. 

EPS-132
SPECT/CT in the Evaluation of Occult Osteochondral 
Lesions After Surgical Fixation Ankle Fractures
M. Lara Martínez, L. López Urquía, S. Romero Acevedo, J. Vela 
León, F. Medina Romero, M. Canelas Subieta, M. González Díaz, M. 
Gómez Rodríguez-Bethencourt;  
Hospital Universitario de Canarias, Santa Cruz de Tenerife, SPAIN.

Aim/Introduction: Malleolar fractures are the leading cause of post-
traumatic ankle osteoarthritis. Osteochondral injuries associated 
with ankle fractures correlate with poor outcomes and are frequently 
asymptomatic and localized in dome talus. Its early detection 
could reduce the incidence of osteoarthritis. The objectives of this 
study are to determine by SPECT/CT the incidence and location 
of intra-articular osteochondral lesions of the ankle as well as 
other incidental findings. Materials and Methods: Retrospective 
descriptive study including 26 patients with AO-Danis-Weber type 
C ankle malleolar fractures and Lauge-Hansen pronation-external 
rotation fracture who underwent bone scintigraphy with [99mTc]
Tc-HMDP SPECT/CT according to the standard procedures of 
the EANM guidelines performed 12-36 months after the surgical 
intervention. The following variables were evaluated: age, sex, pain, 
hyperemia, pathological uptake in osteochondral lesions (OLC) and 
osteosynthesis, in addition to the presence of incidental findings 
such as arthropathies, enthesopathies, impingement and others. 
Results: We reviewed 26 patients (7 male, 19 female, aged between 
21 to 53 years), 81% (21 patients) presented OCL, 81% were found 
in the tibia, the majority being asymptomatic (53%). The most 
frequent location (65%) was on the posterior tibial surface adjacent 
to the fracture line of the posterior malleolus. The blood pool did 
not show alterations in 71% of the patients. OCL in the talus was 
also observed in 19% (4 patients), 75% asymptomatic and without 
associated hyperemia. Among all patients, 58% had osteosynthesis 
of the medial and posterior malleolus, while 85% had them in 
the fibula, with no symptoms nor pain or hyperemia in the blood 
pool. Ankle arthropathy was observed in 12 patients (46%) in the 
following locations: 75% tibiotalar, 8% fibulotalar and 17% tibiotalar, 
as well as subtalar arthropathy in 31% of patients. Enthesopathies 
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were observed in 42% of the patients, the majority due to plantar 
fasciitis (45%), impingement (19%) predominantly in posterior 
location (80%). Other incidental findings were observed in 10 
patients, being the presence of tarso-metatarsal arthritis, accessory 
ossicles and pseudarthrosis the most frequent and only one case of 
complex regional pain syndrome. Conclusion: The most frequent 
finding was the presence of OCL, predominantly on the posterior 
tibial surface adjacent to the fracture line; most of them were 
asymptomatic and with no signs of hyperemia in the blood pool. 

EPS-133
Gastrointestinal bleeding scintigraphy- is there still value 
in the 21st century?
B. Pernthaler, E. Steiner, E. Plhak, R. M. Aigner;  
Medical University of Graz, Department of Radiology, 
Division of Nuclear Medicine, Graz, AUSTRIA.

Aim/Introduction: Gastrointestinal bleeding scintigraphy is a 
non-invasive nuclear medicine imaging modality that has been 
used to detect gastrointestinal bleeding since the 1970s. However, 
identifying the source of bleeding can be difficult due to the length 
of the gastrointestinal tract, the intermittent nature of the bleeding 
itself, and a wide variety of causes. Over the years, the examination 
concept has evolved, particularly the labeling of red blood cells 
(RBC) with technetium -99m and the additional use of SPECT/CT to 
planar scintigraphy for better anatomical mapping. This study aims 
to evaluate the value of bleeding scintigraphy in the 21st century 
in diagnosing gastrointestinal bleeding. Materials and Methods: 
A retrospective analysis was carried out including 138 patients 
examined by gastrointestinal bleeding scintigraphy between 
August 2006 and August 2021 after unsuccessful endoscopic 
and radiological examination. Red blood cells of all patients were 
labeled with technetium-99m by the in vitro method using the RBC 
UltratagTM kit (Curium Netherlands B.V., Petten, The Netherlands). 
All patients were examined by planar scintigraphy. In 24 patients 
additional SPECT/CT was performed. We evaluated the percentage 
of detected bleeding, the location of the bleeding, and the time of 
the first detection. Results: Gastrointestinal bleeding scintigraphy 
was positive for gastrointestinal bleeding in 83 of 138 patients 
(60.14%). In 9/83 patients (10.84%) scintigraphy was positive at 5 
min p.i., in 9/83 (10.84%) at 30 min. p.i., in 8/83 (9.64%) at 1 h p.i., 
in 7/83 (8.43%) at 3 h p.i., in 5/83 (6.02%) at 5 h p.i., in 7/83 (8.43%) 
at 7 h p.i. and in 38/83 (45.78%) at 24 h p.i.. The images 24 h p.i. 
revealed the highest detection rate of 96.49% of the patients with 
positive bleeding scintigraphy, most commonly located in the 
small intestine. SPECT/CT was performed in 24 of 83 patients with 
positive planar scintigraphy for a more precise bleeding localization. 
Conclusion: The evaluated data clearly shows the strengths of 
gastrointestinal bleeding scintigraphy especially in cases where 
endoscopic and radiological intervention was ineffective. This high 
specific method allows long observation times and the detection 
and localization of the slightest bleeding rates and volumes as well 
as intermittent bleeding. Even nowadays century gastrointestinal 
bleeding scintigraphy still has a high diagnostic value and is helpful 
in planning further diagnostic and therapeutic procedures. 

EPS-134
Lymphoscintigraphic Evaluation of Lymphatic 
Insufficiency After Total Knee Arthroplasty
H. Gencer, K. Gençer, S. Karaçavuş, F. Ozan;  
University of Health Sciences, Kayseri City Hospital, Kayseri, TÜRKIYE.

Aim/Introduction: TKA (total knee arthroplasty) is a commonly 
performed orthopaedic surgery in which an artificial prosthesis 
replaces a damaged knee joint. Extremity swelling is a frequent 
complication of TKA. İn long term follow up, ongoing or progressive 
swelling may point out lymphatic insufficiency. Lymphoscintigraphy 
offers an objective and reliable approach to diagnose and 
characterize the severity of the disease. The aim of this study is to 
find out potential lymphatic drainage disorders or insufficiency 
with lymphoscintigraphy in patients who were complained from 
discomfort and unexplained swelling after TKA in long term follow 
up. Materials and Methods: We evaluated 85 patients (52/33 F/M; 
mean age 58.3) who underwent TKA in Kayseri Education-Research 
Hospital and Kayseri City Hospital between 2010-2020 and had 
unilateral extremity swelling in long term evaluation. Other causes 
of extremity swelling (venous insufficiency, infectious diseases 
etc.) was excluded. Dynamic scanning started just after injection 
of 1 mCi Tecnetium-99m-labeled nanocolloid to first interdijital 
space of both feet, followed by scanning lower extremities, pelvis 
and abdomen of patients at 10th minutes, 1st and 4th hours. The 
scans were analyzed and scored for; visualization and dilatation of 
main lymphatic vessels, regional and deep lymph nodes, collateral 
vessels and dermal back flow. All images scored between 0-10 
according to the scorring system improved by our clinic. Results: İn 
lymphoscintigraphic evaluation of 85 patients we show: Radiotracer 
transition to main lymphatic vessels in 74 (87 %), Collateral vessels in 
54 (63.5%), Deep lymphatic drainage (popliteal lymph nodes) in 36 
(42.4%), Dilatation of main lymphatic vessels in 25 (29.4%), Dermal 
back flow in 31 (36.4%), Sufficient radiotracer uptake at regional 
lymph nodes in 70 (82.3%) extremities. Mean lyphoscintigraphic 
score was 7/10. We demonstrate lymphatic drainage disorders or 
insufficiency in patients who were complained from discomfort and 
unexplained swelling after TKA. Based on these results appropriate 
treatment modality had planned. Conclusion: Unreasonable pain, 
swelling and discomfort are displeasured outcomes of TKA and 
finding underlying causes is critical for clinical guidance. Lymphatic 
mapping with lymphoscintigraphy can play a pivotal role in defining 
the etiology of extremity swelling and in predicting the success 
of common therapies. Addition of quantitation of lymphatic flow 
and nodal accumulation may be a more sensitive approach to the 
diagnosis of lymphatic impairment. However more studies with 
more and different patient population are necessary to establish 
clinical guidelines for the performance of lymphoscintigraphy in 
patients undergoing extremity surgery.

EPS-135
Comparison of lung perfusion scan and blood perfusion 
volume (PBV-CT) in emphysematous patients
L. Burroni1, A. Borgheresi2, A. Palucci1, F. M. Fringuelli1, G. 
Biscontini1, C. Romagnolo1, C. Cottignoli1, M. Carotti2, S. Balducci2, 
E. Cesari2, A. Giovagnoni2;  
1Nuclear Medicine Unit, Ospedali Riuniti di Torrette, 
Ancona, ITALY, 2Dept. of Clinical Radiology, University 
Politecnica delle Marche, Ancona, ITALY.

Aim/Introduction: Ventilation scintigraphy is a functional imaging 
biomarker that has the potential to represent the heterogeneity 
of chronic obstructive pulmonary disease (COPD). It shows the 
distribution of perfusion within the lungs, which is a critical 
pathophysiological component of COPD. The extent of the defects 
and the inhomogeneity are related to the severity of the disease. 
In addition, specific scintigraphic patterns such as the “streak mark” 
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can detect centrilobular emphysematous lesions with greater 
sensitivity than other imaging techniques. Although perfusion 
scintigraphy can plausibly detect COPD before any specific changes 
can be detected by spirometry or high-resolution CT, it is currently 
mainly used in processing lung volume reduction treatment and 
to diagnose various complications and comorbidities of COPD. 
when combined with CT. The aim of our study is to evaluate the 
performance of blood volume perfusion (PBV) calculated on dual 
energy CT (DECT) acquisitions with contrast medium (contrast 
medium) in patients with pulmonary emphysema using lung 
scintigraphy as the gold standard. Materials and Methods: All 
patients with emphysema who had a chest DECT exam with 
contrast medium (between February 2018 and December 2019) 
and lung scan at our center within 15 days. Chest examination 
was obtained with III generation dual source CT (Somatom Force, 
Siemens), with basal acquisition and DECT with contrast medium 
and 10 second delay (90/150Sn kVp; mA modulated; Iopamidol 
370, 1 ml/kg). The scintigraphic exams were acquired with double-
headed gamma camera (Infinia, GE) after i.v. administration of 
185 MBq of 99mTc-MAA. The estimate of parenchymal perfusion 
on scintigraphy was calculated in absolute value (kct) and in 
percentage value. The DECT dataset was reworked with dedicated 
software (decomposition into 3 PBV materials). In both cases, each 
lung was divided into three similar zones. Assessment of the severity 
of emphysematous parenchymal involvement (Goddard Score) 
was performed by two expert consensus traders. Statistical analysis 
was performed with rank correlation (Spearman’s Rho) and Bland-
Altman. Results: We included 25 patients (13 F and 12 M; mean age: 
69 years) with a median Goddard score of 11/24 (moderate). The 
correlation between perfusion scintigraphy was good correlation 
(Rho> 0.6) with differences between scintigraphic data and DECT 
<15%. Conclusion: PBV assessment shows good correlation with 
scintigraphic data in patients with emphysema. However, even 
considering the two complementary methods, the scintigraphic 
evaluation remains the physiopathologically and metabolically 
more reliable one. 

EPS-136
Intestinal 99mTc hydroxymethylene diphosphonate 
uptake in bone scans : improper radiopharmaceutical 
administration as a cause?
M. Bettaieb, H. Trabelsi, A. Ezzine, M. Ouachem, W. Touila, M. 
Nouira, K. Chatti;  
Nuclear Medicine, Sahloul University hospital, Sousse, TUNISIA.

Aim/Introduction: The uptake of bone-seeking tracers, such 
as 99mTc hydroxymethylene diphosphonate (HDP), is seen in 
the osseous structures and then eliminated in the kidneys and 
bladder. However, we can see extra-skeletal uptake in soft-tissue. 
Intestinal uptake was described in literature and its mechanism is 
still not clear. This study was undertaken to investigate the intestinal 
accumulation of 99mTc-HDP in a serie of patients which showed 
the same pattern of uptake the same day. Materials and Methods: 
Seven consecutive patients underwent a bone scan the same day. 
After quality control check (3% Free Pertechnetate) each patient 
received 10 MBq/kg of 99mTc-HDP. Whole body scans (WBS) were 
performed 2 hours after the injection followed by delayed WBS (4 
hours). Three patients had an additional single photon emission 
computed tomography (SPECT/CT) study of the abdomino-pelvic 
region. Results: The initial WBS showed an increased cortical renal 

uptake and a decreased bone Signal-to-noise ratio in all patients. 
Delayed images showed an increase in Signal-to-noise ratio and 
extra-skeletal uptake in the right hypochondrium and in the right 
abdominopelvic region.The SPECT/CT showed a biliary excretion 
of the tracer in two patients, and showed the abdomino-pelvic 
uptake to be an Intestinal uptake (mainly ascending colon) for 
all 3 patients. Further investigation showed no hepatic, renal or 
intestinal pathological condition in all patients, thus confirming 
the hypothesis of a radiopharmaceutical preparation-linked 
cause. After a literature review on biphosphonates, we found that 
precipitate formation of complexes between bisphosphonic drugs 
and solute metals in plasma can occur and high precipitability of 
the complexes was a major factor preventing the skeletal uptake 
and increasing the hepatic accumulation. Limited renal excretion 
and excess biliary excretion leading to elimination into the 
intestine may be the possible cause of the intestinal 99mTc-HDP 
uptake. And the precipitation of these complexes would explain 
the cortical renal accumulation of the tracer.Further investigations 
showed that our technologists administrated that day the 99mTc-
HDP without dilution and with a highly concentrated fast bolus 
injection, contrasting with some authors advice to keep the plasma 
concentration lower than that at which the precipitate formation of 
bisphosphonates and metal occurs via a slow intravenous infusion. 
Conclusion: Intestinal 99mTc-HDP uptake can be observed in bone 
scans and usually localizes in the ascending colon. An improper 
radiopharmaceutical preparation or administration can be the 
cause of precipitate formation of complexes leading to biliary 
excretion and intestinal elimination, which would explain its unclear 
mechanism.

EPS-137
Clinical utility of SPECT/CT imaging in bone infarction
K. Bayardo1, D. Gutierrez1, A. Damian1, J. Vilar2, O. Alonso1, R. 
Ferrando1;  
1University of the Republic, Montevideo, URUGUAY, 2Consulotrio de 
Medicina Nuclear Ferrari Ferrando Páez, Montevideo, URUGUAY.

Aim/Introduction: Bone infarction is the ischemic death of cellular 
elements of the bone and marrow in the metaphyseal-diaphyseal 
region, especially long bones, unlike osteonecrosis, which involves 
the epiphysis. Although there are isolated reports of cases studied 
with SPECT/CT, the additional contribution of this hybrid technique 
in patient series has not yet been addressed. The aim of this study 
is to describe the diagnostic contribution of SPECT/CT in a series of 
patients with bone infarcts. Materials and Methods: Retrospective 
analysis of patients evaluated by bone scan with 99mTc-MDP 
between April/2016 and April/2022. All of them underwent whole-
body and SPECT/CT images rest in a Mediso AnyScan 16 or a GE 
Infinia Hawkeye 4 gamma camera. Results: Thirteen patients aged 22 
to 75 years (53±17 years, mean ± SD, 9 females) were identified. Five 
had received long-term corticosteroid treatment and 8 had history 
of cancer (4 breast cancer, 2 lung, 1 non-Hodgkin’s lymphoma, 1 
acute lymphoblastic leukemia) treated with chemotherapy (one 
of them received bisphosphonates for bone metastases). Eleven 
of them had bone pain. Three patients presented involvement of 
a single bone and 10 multiple and symmetrical bone involvement. 
All patients had involvement of the lower limbs compromising the 
distal femur, and 10 of them the proximal tibia. Eleven presented 
bilateral involvement. Associated osteonecrosis of both femoral 
heads was present in one patient and of the femoral condyle in 
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another. One patient had multiple bone metastases. The intensity 
of the uptake was mild in 3 cases, moderate in 8 and intense in 
2. CT showed alterations in 12 cases consisting of heterogeneous 
sclerotic medullar images of metaphyseal-diaphyseal topography 
with serpiginous borders and hypodense center, without cortical 
alteration. Conclusion: SPECT/CT images show a variable increase in 
osteoblastic activity associated with heterogeneous metaphyseal-
diaphyseal sclerotic images with a characteristic appearance, 
configuring an anatomical-functional pattern consistent with 
an ischemic process that allows differential diagnosis with 
other entities such as malignancies or metabolic pathology. The 
technique can be useful to determine the activity of the lesions and 
for their follow-up. 

EPS-138
Body Mass Index Assessment In PET/CT Imaging Patients
G. Mutevelizade, Y. Parlak, C. Sezgin, E. Sayıt, G. Gumuser;  
Department of Nuclear Medicine, School of Medicine, 
Celal Bayar University, Manisa, TÜRKIYE.

Aim/Introduction: Increasing obesity in developed and developing 
countries (body mass index [BMI] ≥30 kg/m2) brings many health 
problems and affects the follow-up and prognosis of existing 
diseases. It is known that obesity is involved in the etiology of 
some malignant diseases, especially endometrium, breast, colon, 
and prostate cancers (1). In this study, our aim is to evaluate the 
body mass indexes of patients who applied to our clinic in the last 
1 year and were diagnosed with a malignancy in which obesity is 
an etiological factor. Materials and Methods: We included patients 
with breast, endometrial, colon, and prostate cancers who applied 
to our clinic for initial staging PET/CT imaging between December 
2020 and December 2021. Bodyweight (kg) and height (m) of 
all patients were measured, and BMI (kg/m2) was calculated by 
dividing body weight (kg) by the square of height (m2). Results: 
The BMIs of 47 patients with Endometrium Cancer (Ca), 126 with 
Breast Ca, 137 with Colon Ca, and 159 with Prostate Ca were 
calculated. According to the World Health Organization Body 
Mass Index Classification, patients were grouped as BMI <18.5 
Underweight, BMI= 18.5-24.5 Normal, BMI= 25.0-29.9 Overweight, 
and BMI ≥30.0   Obese. The mean BMI of the patients diagnosed with 
Endometrium Ca was 29.8, the mean BMI of patients diagnosed 
with Prostate Cancer was calculated as 28.6, and the mean BMI of 
patients diagnosed with Colon Cancer was calculated as 27.2. 89.7% 
of patients with a diagnosis of Breast Ca were above normal weight 
(BMI ≥25). Conclusion: According to the BMI averages obtained in 
our study, we found that the majority of patients diagnosed with 
Breast cancer were obese or overweight. The mean BMI was found 
to be above normal in all four malignancies groups included in our 
study. Obesity, which is known to be a risk factor for cardiovascular 
diseases and cancer development, is an important public health 
problem and is accepted as one of the most important and 
widespread health problems of the 21st century. The BMI results 
of the patients who applied to our clinic for PET/CT also support 
this situation. As a result, we think that raising public awareness in 
terms of obesity and the diseases it may cause is very important. 
References: 1.Kim DS, Scherer PE. Obesity, Diabetes, and Increased 
Cancer Progression. Diabetes Metab J. 2021 Nov;45(6):799-812.

EPS-139
Incremental Value of SPECT/CT Over Planar Images in Pre-
operative Quantification of Lobar Lung Perfusion
N. Alvarez Mena, F. Sebastián Palacid, M. García Aragón, A. 
Hurtado Romero, B. Pérez López, C. Gamazo Laherrán, M. Alonso 
Rodríguez, M. González Soto, A. Sainz Esteban, R. Ruano Pérez;  
Hospital Clínico Universitario de Valladolid, Valladolid, SPAIN.

Aim/Introduction: Our objective is to assess the added value of 
performing SPECT/CT in quantification of lobar lung perfusion 
in patients candidates for lung surgery. Materials and Methods: 
Retrospective analysis of 31 patients who were performed a 
lung perfusion scintigraphy with planar and SPECT/CT images 
after the intravenous administration of 99mTc-MAA prior to 
lung transplantation or lobar resection between November 
2020 and April 2022. Patients with suspected acute pulmonary 
thromboembolism or chronic thromboembolic pulmonary 
hypertension were excluded. Variables such as age, sex, indication 
for lung perfusion scan (chronic lung disease or lung cancer), and 
pre-surgery respiratory function assessment (forced expiratory 
volume in one second FEV1) were registered. Concordance 
between planar quantification (using a template of six rectangular 
equal-sized regions of interest) and SPECT/CT quantification 
(software Q.Lung®, GE) was analysed. Results: Mean age 59.6 ± 9.4 
years (range 32-77). 52% male. 76% with chronic lung disease (89% 
emphysema, 6% severe mixed asthma, 6% congenital pulmonary 
stenosis) and 24% with lung cancer. Median FEV1 of 48 ± 25% 
[17-100]. Regarding the concordance of lung perfusion by planar 
imaging and SPECT/CT, we observed no significant differences 
between the two methods for the quantification of global perfusion 
of each lung (p=0.20). However, when assessing the quantification 
of lobar perfusion of each lung, significant differences between 
the two methodologies were seen (p<0.001). Mean left upper lobe 
(LUL) 13 ± 7.9% [-1.10-33.9]; mean left lower lobe (LLL) 10.1 ± 5.6% 
[-8.5-17.6]; mean right upper lobe (RUL) 5.7 ± 6.2% [-7.7-2.4]; mean 
right middle lobe (RML) -17.3 ± 5% [-27.9-(-5.7)]; mean right lower 
lobe (RLL) 12.1 ± 8.7% [-2.3-29.7]. Conclusion: Planar quantification 
of lung perfusion underestimates upper and lower lobe perfusion, 
while it overestimates middle lobe perfusion. SPECT/CT software 
segmentation facilitates a more accurate quantification when 
lobar surgery is expected. Therefore, SPECT/CT is superior to planar 
images and should be mandatory for a lobar based perfusion 
quantification. 

EPS-140
Relationship Between Lymphoscintigraphy Findings And 
Clinical Stage In Chronic Lymphedema
B. Ural, B. Okudan Tekin;  
Ankara City Hospital, Ankara, TÜRKIYE.

Aim/Introduction: Lymphedema is a disease characterized by 
the damage of lymphatic ducts and lymph nodes carrying the 
lymphatic fluid, either congenital or acquired. Lymphedema 
is diagnosed clinically but an objective method is needed to 
evaluate lymphatic flow patency, determine treatment options 
and follow up treatment. Lymphoscintigraphy is the only option 
in the functional evaluation of lymphatic flow. In this study, it 
was aimed to investigate the correlation of clinical stage and 
lymphoscintigraphy findings of patients diagnosed with clinical 
lymphedema. Materials and Methods: Patients who underwent 
lymphoscintigraphy in our center between February 2021 and 
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December 2021 were retrospectively examined and patients 
whose clinical information was obtained were included in that 
study. Clinical stage, age, Bodymass index, surgery, history of 
previous infection, stemmer sign and lymphoscintigraphy findings 
of the patients were recorded. The patients were clinically staged 
according to ISL criteria.In lymphoscintigraphy, proximal lymph 
node, popliteal lymph node, dermal backflow and collateral 
visualization were evaluated. The findings were classified according 
to the clinical and lymphoscintigraphic classification. In this 
classification, staging was performed according to the presence of 
lymph node involvement, dermal backflow finding, and visualization 
of collateral and main lymphatic channels. The level of difference 
of scintigraphy parameters according to the increasing clinical 
stage was evaluated with the T test. Results: Of the 35 patients 
included in this study. The patients were 34 females and 1 male, 
with a mean age of 54.86 years. Three patients had upper extremity 
pathology and 32 patients had lower extremity pathology. Twenty-
three patients had primary lymphedema and 12 patients had 
secondary lymphedema.According to the clinical staging results; 
25.71% (n=9) were classified as clinical stage 1, 45.71% (n=16) as 
clinical stage 2, and 28.57% (n=10) as clinical stage 3. The clinical 
and scintigraphic findings of the patients were compared with 
their classification. Among the scintigraphic findings, it was found 
that the dermal backflow finding showed a significant difference 
between the clinical stage groups (0%, 38%, 70%, respectively). It 
was observed that the distribution of other scintigraphic findings 
didnt differ significantly according to clinical stages. Conclusion: 
Lymphedema is a functional disorder of the lymphatic system 
and objective criteria are needed in clinical staging and treatment 
guidance. Lymphoscintigraphy is a functional and objective unique 
imaging method and contributes objectively to clinical staging and 
treatment follow-up. In this study, we found that dermal backflow 
was the most correlated finding with clinical staging. Our study 
continues with treatment followup. 
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EPS-141
In vivo investigation of c-x-c chemokine receptor type 4 
in Treatment-naïve High-grade Anaplastic Glioma using 
[68Ga] Ga-cxcr4 pet/ct
H. Roustaei1, K. Anvari2, H. Vosoughi3,4, S. Shafiei1, N. Norouzbeigi4, 
K. Aryana1;  
1Nuclear Medicine Research Center, Mashhad University of 
Medical Sciences, Mashhad, IRAN, ISLAMIC REPUBLIC OF, 2Cancer 
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Aim/Introduction: In the network connection between cancer 
cells and tumour microenvironment, the C-X-C chemokine 
receptor 4 (CXCR4) signalling pathway plays a critical role in tissue 
homeostasis and cellular trafficking. CXCR4 overexpression has 
been identified in several solid and haematological cancers. High-
grade Glial tumours, the most common primary brain cancer, are 
classified as WHO grades III and IV and have greater levels of CXCR4. 
The objective of this study is to invivo examine of CXCR4 using 
[68Ga] Ga-CXCR4 labelled PET/CT to see if there is a link between 
CXCR4 receptor density (uptake) and tumour grade. Materials 
and Methods: In this ongoing preliminary study, we investigated 
22 treatment-naïve (neither radiotherapy nor chemotherapy) 
biopsy-proven patients presented with high-grade anaplastic 
glioma using [68Ga] Ga-Pentixafor (Pars-Cixafor) PET/CT. the study 
was in accordance with the ethical standards of the institutional 
research committee and with the 1964 Helsinki declaration. Written 
Informed consent was obtained. Radio-labeling was done under 
GMP regulations. Diagnostic CT acquisition (120 Kv, 240mAs) 
was made, followed by one-FOV PET imaging 60 minutes post-
injection.3D-VOIs were drawn by two board-certified nuclear 
medicine physicians around the lesion, blood pool (same-level 
sagittal venous sinus), contralateral brain tissue and SUVmax was 
generated. Standard MRI images served as a reference standard.p-
value < 0.05 considered statistically significant. Results: All patients 
showed uptake within tumoral lesions. The mean age reported 
54.59 years. The result depicted 18.18% (4/22) had WHO grade 
III. Three out of twenty-two participants had Stereotactic biopsy. 
The findings illustrated the patients were referred and examined 
within 14-32 days after biopsy. The mean injected activity was 
150.775± 20.72 MBq (4.075± 0.56 mCi). Mean SUVmax of the WHO 
grade IV lesions was significantly higher than grade III (3.89± 2.03 
vs. 1.45± 0.55, p=0.0293), respectively. The mean SUVmax of the 
blood pool activity and contralateral were reported 1.91± 0.70 
and 0.13, respectively. While the target-to-blood pool ratio of the 
grade IV patients was 2.03, all the grade III glioma showed lower 
lesion uptake than blood pool activity. In addition, both grade IV 
and III gliomas indicated a meaningful tumor-to-contralateral ratio 
(29.92 & 11.15), respectively. Conclusion: Our preliminary findings 
indicate that a new Ga-CXCR4 PET tracer, has good visual and semi-
quantitative properties. The current finding underlines the potential 
implications for non-invasive in vivo differentiation of grade III vs. IV. 
Other applications, such as theragnostic and radiation planning for 
precise tumour identification, would be emphasised. 

EPS-142
Biodistribution and pharmacokinetic evaluation of 
different mAb formats, targeting endothelin A receptor-
positive glioblastoma stem cells using in vivo immunoPET 
imaging
M. Hautiere1,2, D. Vivier3, D. Pineau4, A. Herbet1, N. Costa1, C. Denis2, 
D. Kereselidze2, A. Guyot1, A. Mabondzo1, J. Hugnot4, F. Denat3, D. 
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Aim/Introduction: Glioblastoma (GBM) is the most common 
histological type of brain tumor and its incidence has been steadily 
increasing since 1990. They contain cells with different levels of 
differentiation and highly tumorigenic GBM stem cells. The latter, 
which are poorly sensitive to current anti-mitotic treatments, are 
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probably one of the causes of the resurgence of this cancer in 
patients. To improve survival rates and quality of life, the detection 
of GBM stem cells becomes a major issue. Endothelin-1 receptors 
(ETA and ETB) are known to be deregulated and overexpressed in 
several tumors and particularly in GBM1,2. In order to develop novel 
diagnostic strategies against glioblastoma, we have developed a 
radioligand based on antibody anti-ETA (rendomab A63)3 coupled 
with 89Zr isotope (t1/2=3.3 days). We previously described the 
capacity of fluorescent RA63 to target ETA in a preclinical model4. 
To diagnose endothelin A receptor-positive glioblastoma stem 
cells, we investigated the biodistribution and pharmacokinetic 
of two chimeric RA63 formats by immunoPET imaging (the full-
length mAb xiRA63 and the Fab xiRA63) in a preclinical orthotopic 
xenograft mouse model with an ETA+ GBM stem cell line, Gli7, 
established from a patient’s biopsies5. Materials and Methods: In 
vitro production and functionality assessment of xiRA63 and Fab 
xiRA63 were carried out using Expi-CHO cells. We radiolabeled 
them with 89Zr through DFO chelator randomly conjugated. Both 
radioligands were i.v. injected on a nude mouse model implanted 
orthotopically with Gli7 cells and imaged overtime. Results: We 
described the generation of the two fully functional recombinant 
chimeric mAb formats: xiRA63 and its Fab. We were able to assess 
the passage of the blood-brain tumor barrier (BBTB) and their 
capacity to bind the ETA receptor by the biodistribution and PK 
studies in a preclinical GBM mouse model by immunoPET imaging. 
Conclusion: The antibody xiRA63 demonstrates better BBTB 
translocation into the brain compared to its Fab fragment as well as 
the binding ability to the ETA positive GBM stem cells. References: 
1. Egidy, G. et al. Lab. Investig. J. Tech. Methods Pathol. 80, 1681-1689 
(2000). 2. Rosanò, L., Spinella, F. & Bagnato, A. Nat. Rev. Cancer 13, 
637-651 (2013). 3. Boquet, D., French patent 07/02/2018 2018FR-
0051026, WO2019/155151. 4. Herbet, A. et al. Physiol. Res. 67, 257-
264 (2018). 5. Guichet, P.-O. et al. Glia (2012) doi:10.1002/glia.22429. 
* The authors are joint last authors.
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Imaging analysis of gliomas: comparison of T1-Gd-MRI 
and PET/CT with 18F-FET and 68Ga-NODAGA-RGDyK
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Aim/Introduction: Amino acid PET with 18F-FET (FET) is becoming a 
standard functional imaging technique for the evaluation of glioma 
[1]. 68Ga-NODAGA-RGDyK (RGD) is a novel radiopharmaceutical 
targeting the integrin ανβ3 [2], which might provide valuable 
information for prognostic stratification and response assessment. 
We aimed to compare metabolic tumor volumes (MTV) identified by 
FET and RGD in a series of glioma patients and their correspondence 
with T1-Gd uptake on MRI. Materials and Methods: Patients with 
newly diagnosed or recurrent glioma were prospectively included. 
All PET/CT and MRI were performed within a month. PET images 
were individually analyzed and fused to T1-Gd-MRI using Syngo.via 
workstation. SUVmax and MTV were recorded for each lesion and 
compared to a healthy brain contralateral circular ROI. All patients 
had a follow-up >6 months. Results: We included 10 patients (2F/8 
M, mean age: 55y) and 14 lesions[FC1]. According to WHO 2016 
brain tumors classification, there were five glioblastomas (Grade 
IV, IDH wild-type), one ganglioglioma (Grade II IDH wild-type), two 

oligodendrogliomas (Grade II, IDH mutant, 1p19q co-deleted), 
one oligodendroglioma (Grade III, IDH mutant, 1p19q co-deleted) 
and one newly diagnosed non-enhancing, non-biopsied glioma. 
PET FET and RGD were performed with a median of 10.4 days 
between each other. On visual inspection, 100% (14/14 lesions) 
were FET+ and 71% (10/14 lesions) were RGD+, corresponding to 
contrast-enhanced lesions. The 4/14 RGD- lesions had no T1-Gd-
MRI enhancement, all corresponding to LGG [FC2] with Ki-67<5%. 
In patients with both PET+ lesions, volumetric assessment showed 
larger FET volumes, with median FET-MTV=25 cm3 vs. median RGD-
MTV=1.65 cm3. On a by lesion comparison, RGD-MTV represented in 
average 21% of the FET-MTV. On average, the lesion-to-background 
ratio was 3.6 for FET vs. 13.7 for RGD. RGD+ regions were mostly 
located in tumour regions showing MRI contrast enhancement, 
and were always comprised into FET+ volumes. The very low RGD 
background uptake allowed visualization of very small tumour 
portions. Conclusion: The information provided by FET and RGD 
PET is different; FET PET identifies larger volumes than RGD. The 
very low RGD background uptake allowed visualization of very 
small lesions, corresponding to contrast-enhancing lesions. These 
results suggest that RGD may help to identify the most aggressive 
component of the tumour, although these results need to be 
confirmed by larger series withlong-term follow-up. References: 1) 
Albert NL, et al. Neuro Oncol. 2016;18:1199-208.2) Gnesin S, et al. 
EJNMMI Res. 2017;7:43
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Aim/Introduction: Distinguishing tumour recurrence (TR) from 
radiation-induced changes (RIC) in brain metastases treated 
with radiotherapy (RT) is important for selecting an appropriate 
treatment strategy. However, an accurate diagnosis at MR 
imaging is often challenging. SUV-based parameters derived 
from 11C-Methionine-PET (MET-PET) provide good diagnostic 
performance to differentiate TR from RIC. Very few studies have 
investigated the role of volumetric MET-PET parameters in this field. 
We aim to investigate the diagnostic accuracy of different MET-PET 
parameters for differential diagnosis between TR and RIC in patients 
with brain metastases. Materials and Methods: We retrospectively 
analysed static brain MET-PET (185-200MBq) of 27 patients (age 58.0 
±12.8 yrs) with brain metastasis (primary tumor: 17 lung; 10 breast), 
who previously underwent stereotactic RT (interval time between 
RT and PET: 12.6 ±10.1 mth), performed for uncertain recurrence on 
MR (interval time between MR and PET: 1.9 ±1.4 mth). After PET-MR 
images co-registration, volume of interest was drown over the lesion 
(T) and contralateral normal cortex as background (B). SUVmax, 
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SUVmean, SUVpeak, tumor-to-background ratio (T/B: SUVmaxT/
SUVmeanB), metabolic tumour volume (MTV) and total-lesion 
methionine metabolism (TLMM: MTV*SUVmean) were calculated. 
Histologic confirmation or subsequent radiological follow-up 
(interval time from PET: 4.0 ±3.9 mth) was used as reference standard. 
Diagnostic performance of MET-PET parameters in distinguishing 
TR from RIC was assessed by ROC curve analysis. Results: Sixteen 
and 11 patients were confirmed having TR and RIC, respectively. 
For the differentiation between TR and RIC, SUVmax (cut-off: 3.9), 
SUVmean (cut-off: 2.1), SUVpeak (cut-off: 2.1), T/B (cut-off: 2.0), MTV 
(cut-off: 10.5) and TLMM (cut-off: 25.3) demonstrated an area under 
the curve of 0.85, 0.87, 0.81, 0.88, 0.68 and 0.37; sensitivity of 68.8%, 
68.8%, 78.6%, 93.8%, 100% and 31.2%; specificity of 100%, 100%, 
80.0%, 72.7%, 38.5% and 72.7%; positive predictive value of 100%, 
100%, 84.6%, 83.3%, 52.9% and 62.5%; and negative predictive 
value of 68.8%, 68.8%, 72.7%, 88.9%, 100% and 42.1%, respectively. 
Conclusion: In patients with brain metastasis, SUV-based MET-PET 
parameters, better than volumetric ones, were able to accurately 
differentiate TR from RIC when MR was inconclusive. T/B showed 
the best diagnostic performance. This clinically relevant finding 
highlights the better ability of functional imaging to reflect the 
tumor cells’ behavior, compared to conventional imaging. Future 
PET studies with more sophisticated analyses, including dynamic 
quantitative parameters, machine learning-driven approaches or 
radiomics, could identify new diagnostic factors. 

EPS-145
Multimodal imaging of vascular and molecular biomarkers 
in glioblastoma
E. Lysvik1,2, E. Fuster-Garcia1,3, M. Revheim1,2, S. F. Svensson1,2, G. 
Ager-Wick1, R. Bugge1, O. M. Geier1, K. Skogen1, H. Blakstad1, P. 
Brandal1, K. E. Emblem1, T. Hjørnevik1;  
1Oslo University Hospital, Oslo, NORWAY, 2University of Oslo, Oslo, 
NORWAY, 3Universitat Politècnica de València, Valencia, SPAIN.

Aim/Introduction: Glioblastoma (GBM) is one of the deadliest forms 
of cancer with poor prognosis with the current standard-of-care. 
Novel, personalized treatment strategies are highly needed and 
insight into the nature of each tumor’s heterogeneous molecular 
and vascular architecture is crucial. We here report on preliminary 
results from our ongoing multi-modal, multi-parametric clinical 
trial (NCT03951142) identifying vascular and molecular imaging 
biomarkers in GBM. The main aim is to study the role of prostate 
specific membrane antigen (PSMA) in angiogenesis1 and beyond 
state-of-the-art MRI-derived biomarkers in GBM. Materials and 
Methods: To date, five male patients with recurrent GBM have been 
examined with PSMA-PET/CT (GE Discovery MI) and advanced MRI 
(GE Signa Premier 3T) on consecutive days. The MRI measurements 
included the perfusion biomarkers cerebral blood volume (CBV), 
cerebral blood flow (CBF), and vascular permeability (k2); and the 
diffusion biomarkers apparent diffusion coefficient (ADC), fractional 
anisotropy (FA), and Restriction Spectrum Imaging cellularity index 
(RSI-CI). Also, tissue stiffness (G’) and viscosity (G’’) was assessed by MR 
elastography. PSMA uptake was quantified as standardized uptake 
values at 90-110 minutes after administration of 18F-PSMA-1007 
(2.5 MBq/kg). All images were co-registered to the gadolinium-
enhanced T1-weighted MRI, and the enhancing tumor tissue was 
segmented by an experienced radiologist. All values (except for k2 
and PSMA-SUV) extracted from the tumor region were normalized 
to contralateral white matter, and reported as mean±SD. Results: 

The maximum and mean PSMA uptake in the tumor was 5.5±2.2 g/
mL (range:3.7-9.1) and 1.6±0.3 g/mL (range:1.1-2.0), respectively. As 
expected for GBM, increased tumor CBV (2.1±0.6, range:1.4-2.9) and 
CBF (1.8±0.7, range:1.2-2.9) compared to healthy tissue was observed 
in all patients. A profound variation in vascular permeability was 
observed between patients (3.1±3.0, range:-0.1-7.0). The normalized 
diffusion biomarkers showed increased ADC (1.8±0.4, range:1.5-2.4), 
reduced FA (0.4±0.1, range:0.2-0.6), and reduced RSI-CI (0.3±0.1, 
range:0.2-0.4). The degree of tumor tissue stiffness compared to 
healthy tissue varied between patients (1.1±0.2, range:0.8-1.4); 
increased stiffness was observed in 2 of 5 patients. Moreover, 4 
of 5 patients showed decreased viscosity in the tumor compared 
to healthy tissue (0.7±0.2, range:0.5-1.0). Conclusion: Preliminary 
results from the ongoing multi-parametric PET/MRI clinical trial 
already highlights important tumor characteristics for patients with 
GBM. Further analysis will focus on the heterogeneous pattern of 
these imaging biomarkers, correlation between them, and their role 
in defining novel, personalized treatment strategies. In particular, 
we will investigate the association between PSMA expression and 
angiogenesis measured by microvascular permeability. References: 
1 Chang,S.S, Reviews in Urology, S13-S18(2004)
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Aim/Introduction: Upregulation of prostate specific membrane 
antigen (PSMA) on neovasculature has been described in high-
grade brain tumours, including glioblastoma (GBM), while 
vasculature in healthy brain lacks expression of PSMA. This 
observation opens avenues to the application of radiolabeled 
PSMA-targeting molecules in positron emission tomography 
(PET) imaging. In the first clinical studies on the use of PSMA PET 
imaging in GBM, moderate to high tumour-uptake was found. 
However, it is yet unclear whether this uptake is based on PSMA-
specific binding to endothelial cells, or aspecific uptake in the 
tumour. In the current multicenter PET study, we quantified uptake 
of various PSMA-tracers in a series of de novo or recurrent GBM, 
and we correlated the uptake to PSMA expression in tumour tissue 
biopsies. Materials and Methods: Fifteen patients diagnosed 
with de novo (n=9) or recurrent (n=6) GBM who were scheduled 
for surgery were included in four academic medical centers and 
underwent a PET scan upon injection of either 1.5 MBq/kg [68Ga]
Ga-PSMA-11 (n=7), 200 MBq [18F]-DCFpyl (n=3) or 200 MBq [18F]
F-PSMA-1007 (n=5). Volumes of interest (VOIs) were drawn around 
the tumour using a 10-25% cut-off from maximal uptake, and a 
similar sized VOI was drawn in contralateral healthy brain. Uptake 
and tumour-to-background ratios (TBR) were calculated. In 13 
patients, tissue biopsies (n=45) were collected intraoperatively. 
PSMA RNA (n=17) or protein (n=40) expression as determined with 
sequencing or immunohistochemistry (DAKO, m3620, scoring 0-4) 
was correlated to tracer uptake on PET using Pearson or Spearman 



S359 Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751

Rho analyses, respectively. Results: In all tumour lesions, moderate 
to high (SUVmax: 1.3-20.0) and heterogenous uptake was found 
irrespective of the tracer. Uptake in contralateral healthy brain was 
low (TBR: 6.07-359). PSMA immunohistochemistry showed strong 
staining of vasculature, individual cells of unknown origin and 
granular staining in the neuropil. No correlation was found between 
PET uptake and the IHC score of either of these components or 
the sum of the IHC scores (r = -0.1642, P = 0.3179). Though RNA 
expression and IHC score correlated well (r = 0.8228, P = 0.0016) , no 
correlation was found between PSMA RNA expression and SUVmax 
(-0.2830; P = 0.2710). Conclusion: Our results indicate that PSMA 
tracer uptake in GBM is at least partly aspecific, as no correlation 
with PSMA expression was found. The high TBRs for all PET tracers 
are however advantageous for imaging and promising for future 
PSMA-targeted radionuclide therapy in patients with GBM. 

EPS-147
Diagnostic accuracy of 18F-DOPA18F-DOPA and MRI in 
patients operated for primary brain tumors
G. Capriotti1, A. Romano1, D. Riolo1, E. Giovannelli1, E. Giovannelli1, 
G. Montoni1, A. Ascolese1, F. Bianciardi2, A. Bozzao1, A. Signore1;  
1Sapienza University, Rome, ITALY, 2Ospedale 
fatebenefratelli, Rome, ITALY.

Aim/Introduction: MRI is currently the gold standard for diagnosis 
and management of primary brain tumors, although certain 
limitations remain. Metabolic imaging has proven useful for an 
increasing number of indications in oncology. In neuro-oncology, 
amino-acid radiopharmaceuticals such as 18F-FDOPA have been 
successfully used.The aim of this study was to compare the 
diagnostic accuracy of PET with 18F-DOPA and MRI perfusion 
technique, as DCE (Dynamic contrast enhancement) and ASL 
(arterial spin labeling), in the differential diagnosis between 
radiation necrosis and tumor recurrence, in the follow-up of 
patients operated for primary brain tumors, after adjuvant radio-
chemotherapy. Materials and Methods: 14 patients (8 males) 
undergoing evaluation for brain tumors were recruited (mean 
age 55.1±12.6, 95%CI: 47.8 to 62.3). After treatment, all patients 
underwent PET/CT with 18F-FDOPA and functional MRI, including 
ASL and DCE perfusion techniques, within the same week.Standard 
visual image interpretation was performed independently by 
2 nuclear medicine physicians for 18F-DOPA and uptake was 
quantified by use of standardized uptake values (SUVmax) and the 
ratio of tumor uptake to normal hemispheric tissue uptake (T/B).
For MRI the ASL and DCE perfusion images were processed with 
dedicated software. The normality of the continuous variables was 
tested by Shapiro-Wilk test. The Student t or Mann-Whitney test 
was used to compare PET variable against the continuous variables. 
Results: We evaluated 17 lesions in 14 patients. Final diagnosis was 
obtained after follow-up. 12 lesions were recurrences and 5 were 
radio-necrosis.For the MRI study, the ASL perfusion parameters, CBF 
(cerebral blood flow) and the Ktrans (volumetric transfer constant), 
DCE, were statistically significantly higher in disease recurrence 
than in radionecrosis.For 18F-DOPA, disease recurrences showed 
SUVmax and T/B values higher than in radionecrosis (Table 1). 
Conclusion: 18F-DOPA is more accurate than functional MRI for 
imaging primary brain tumor recurrencies and for distinguishing 
them from radiation necrosis.

EPS-148
To explore the value of 18F-FDG PET / MR imaging 
combined with magnetic resonance functional imaging in 
the diagnosis and grading of glioma
F. Wang;  
Hangzhou Universal medical imaging 
diagnostic center, Hangzhou, CHINA.

Aim/Introduction: To analyze and explore the application value 
of 18F-FDG PET / MR imaging combined with magnetic resonance 
functional imaging (fMRI) in glioma. Materials and Methods: 
The imaging data of 65 patients with suspected glioma in our 
center from April 2017 to January 2022 were selected. All patients 
underwent PET / MRI and fMRI. FMRI included magnetic resonance 
imaging (MRS) and perfusion imaging (PWI). Taking the pathological 
results as the gold standard, the diagnostic value of fMRI sequence 
was compared. Results: The 65 patients included 51 gliomas, 4 
anaplastic meningiomas, 3 lymphomas, 2 germ cell tumors, 2 
metastases and 3 inflammatory lesions such as brain abscess. The 
sensitivity of PET / MR alone in the diagnosis of glioma was 91.48%, 
the specificity was 75.43%, the accuracy was 89.57%, and the kappa 
value was 0.594; The sensitivity of PET / MRI combined with fMRI 
was 98.41%, the specificity was 88.71%, the accuracy was 97.64%, 
and the kappa value was 0.871. ROC curve analysis showed that the 
area under the curve (AUC) of PET / MRI combined with fMRI in the 
diagnosis of glioma was 0.925. Internal cystic necrosis, decrease of 
NAA peak and increase of CHO peak, high perfusion and increase of 
SUV value were independent predictors of glioma grade. The ROC 
curve area (AUC) of the prediction model was 0.941. Conclusion: 
18F-FDG PET / MR combined with fMRI can improve the accuracy of 
glioma diagnosis and provide accurate grading prediction, which 
has high clinical value. 

EPS-149
Regional brain glucose metabolism is differently affected 
by ketogenic diet: A human semi-quantitative positron 
emission tomography study
T. Horowitz, E. Doche, M. Philip, S. Cammilleri, L. Suissa, E. Guedj;  
APHM, Marseille, FRANCE.

Aim/Introduction: Ketogenic diet (KD) is currently recommended 
to avoid intense 18F-FDG myocardial physiologic uptake in 
PET imaging. It may also have cerebral properties with a 
neuroprotective and anti-seizure effect in brain diseases, but 
the underlying mechanisms have not been fully elucidated. This 
study aims to evaluate the effect of a short KD on glucose brain 
metabolism observed on 18F-FDG PET. Materials and Methods: 
Subjects who performed a KD prior to a whole-body and brain 
18F-FDG PET in our nuclear medicine department at Timone 
hospital between January 2019 and December 2020 for suspected 
endocarditis were retrospectively selected. Main exclusion criteria 
were brain anomalies (only brain PET considered as normal by two 
independent readers were selected), and absence of myocardial 
glucose suppression suggestive that KD could have been ineffective. 
Thirty-four subjects on KD (mean age: 61.8 ±17.2 years, 38% female) 
were compared to a control group of 27 healthy subjects similar 
for age and sex fasting for at least 6h (mean age of 62.4 ±10.9 
years, 40% female). A semi-quantitative voxel-based inter-group 
statistical analysis was conducted using SPM with a fixed p-voxel 
value<0.001 and p-cluster<0.05, uncorrected, after proportional 
scaling. Brain SUVmax of the 34 subjects on KD with myocardial 
glucose suppression was compared to that of 14 subjects excluded 
because of absence of myocardial suppression. Results: Whole-
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brain voxel-based inter-group analysis corrected for age and sex 
ratio reveals that patients under KD have relative hypermetabolism 
of bilateral medial temporal cortices (peak T-score = 8.49 on the left 
side and peak T-score=7.01 on the right side), frontal orbital and 
frontal basal cortices, in the cingulum (peak T-score=6.64), in both 
cerebellum lobes, and relative hypometabolism of posterior regions 
(occipital medial, inferior parietal, cuneus and precuneus; peak 
T-score=5.65). Brain SUVmax of subjects under KD with myocardial 
glucose suppression was compared to those excluded because of 
KD failure, confirming a mean lower SUVmax in the second group 
: respectively SUVmax=13.5 (9.8-17.2) and SUVmax=10.8 (3.9-19.6), 
p=0.02. Conclusion: KD differently affects regional brain glucose 
metabolism. It causes a relative hypermetabolism of bilateral medial 
temporal cortices, and a relative parieto-occipital hypometabolism. 
These results have a clinical implication, since the realization 
of a KD could lead to misinterpretation of these regions, and a 
pathophysiological perspective as it could help us understand 
underlying neurological effects of KD. 

EPS-150
Myelin imaging of the spinal cord in patients with multiple 
sclerosis using [11C]MeDAS PET
C. Van Der Weijden1, A. K. M. Ahmed2, A. van der Hoorn1, J. 
Zhu3, Y. Wang3, C. Wu3, G. N. Stormezand1, R. A. J. Dierckx1, A. T. M. 
Willemsen1, J. F. Meilof1, E. F. J. de Vries1;  
1UMCG, Groningen, NETHERLANDS, 2Osaka University, 
Osaka, JAPAN, 3Case Western Reserve University, 
Cleveland, OH, UNITED STATES OF AMERICA.

Aim/Introduction: Multiple sclerosis (MS) is an inflammatory 
demyelinating neurodegenerative disease. Currently several studies 
have been performed using positron emission tomography (PET) 
to image myelin, but only in the brain, while a significant number 
of clinically relevant lesions reside in the spinal cord. Therefore, this 
pilot study aims to evaluate [11C]MeDAS as a PET tracer for myelin 
imaging in the human spinal cord. Materials and Methods: Six HC 
and 11 MS patients were subjected to T2-weighted and proton 
density-weighted magnetic resonance imaging (MRI) and [11C]
MeDAS PET. Eight MS patients received a second [11C]MeDAS PET 
after a one week interval. Lesion detection and identification was 
performed on MRI. Subsequently, regions-of-interest (ROIs) with 
various diameters were drawn on the PET images for sections of the 
spinal cord corresponding to vertebrae C5 to T6. Best results were 
obtained when ROIs of the spinal cord covered 40% of the diameter 
of the spinal canal. The spinal cord ROIs were then normalized to 
the activity in the blood pool of the aorta (SUVRaorta) or heart, the 
neck muscle, or the injected dose and body weight (SUVmean). 
Results: Tracer uptake was higher in the cervical spinal cord than 
in the thoracic spinal cord using both visual and quantitative 
assessment (SUVmean: C5-C7 1.41±0.29; T1-T3 0.92±0.18; T4-T6 
0.83±0.15; p=0.004, SUVRaorta: C5-C7 1.55±0.15; T1-T3 1.02±0.18; 
T4-T6 0.93±0.20; p>0.001), which correlates well with the known 
physiological gradient in myelin density. The tracer uptake in MS 
patients was lower compared to HC (SUVmean: C5-C7 1.41±0.29 
HC vs. 0.86±0.15 MS; T=4.09; p=0.001, T1-T3 0.92±0.18 HC vs. 
0.58±0.18 MS; p=0.014). Reproducibility was moderate to good 
(test-retest variability=6.5-17.7%), depending on the quantification 
method (SUVRaorta=11.68%±9.78%; SUVmean=17.7±13.6%). After 
extensive analysis, correction of spinal cord uptake for radioactivity 
in the blood pool of the aorta seems to be the most optimal 
normalization procedure, due to detection of physiological myelin 

gradient and reproducibility. These pilot SUVRaorta data yielded 
in particular in a good sensitivity (84%) and negative predictive 
value (91%) for the detection of MS lesions in a specific section 
of the spinal cord. Conclusion: Therefore, [11C]MeDAS PET shows 
the potential to quantify myelin density in the spinal cord, which 
warrants further evaluation. 

EPS-151
CVRF is associated with18F-FDG PET/MR hippocampal and 
entorhinalcortex glucose metabolism in patients with 
cognitive impairment
Z. Zhu, S. Liu, S. Chen, H. Shi;  
Fudan University; Shanghai Zhongshan 
Hospital, Shanghai, CHINA.

Aim/Introduction: The aim of this study was to evaluate the 
correlation between hippocampal and entorhinal cortex glucose 
metabolism obtain by 18F-FDG PET/MR and the cardiovascular 
risk factors(CVRF). Materials and Methods: A total of 60 patients 
(19 male, age: 71±7 years) were included (between Nov.2020 
and Sept.2021), in which 27 patients were diagnosed as mild 
cognitive impairment (MCI) and AD(n=10) by MMSE and MocA 
cognitive test, and neuropsychological test battery (NTB) was 
also performed for patient’s retention assessment, as well as the 
Geriatric Depression Scale(GDS). The rest 23 patients were normal 
control groups. All patient’s history of cardiovascular risk factors 
were collected (including history of hypertension, hyperlipidemia, 
diabetes mellitus, and also the history of coronary heart disease). All 
patients underwent 18F-FDG PET/MR imaging for cerebral glucose 
metabolism assessment. The chi-square test and Independent-
Samples T Test were used to analysis the differences of hippocampal 
and entorhinal cortex glucose metabolism between patients with 
and without CVRFs, partial correlation analysis were performed 
between CVRFs and hippocampal glucose metabolism and 
cognitive impairment, with age and gender as controlled variables. 
At last, the correlation between CVRFs and the score of each section 
in NTB were also analyzed. Results: For all patients,the glucose 
metabolism of both side of entorhinal cortex in CI patients were 
significantly reduced than normal control(P<0.05) , at the same 
time, AD patients were significantly reduced than MCI patients (left 
0.66±0.08 vs 0.78±0.09, right 0.65±0.08 vs 0.77±0.1, all P<0.05), and 
the. No significant difference could be seen for patients with(n=18) 
and without (n=23) CVRFs in CI and non-CI patients(P>0.05). 
For CI patients, the partial correlation analysis showed that the 
right hippocampal and entorhinal cortex glucose metabolism is 
positively correlated with CVRFs(r’=0.372, 0.396, 0.394, all P<0.05) 
for CI patients. For patients with CVRFs, no significant difference 
of hippocampal and entorhinal cortex glucose metabolism could 
be seen in CI patients and Normal control group. The GDS score 
was significantly correlated with history of CAD(rs=0.461, P<0.05), 
the NTB test results showed that the score of semantic relation is 
significantly correlated with CVRFs(rs=0.344, P<0.05). Conclusion: 
For patients with CI, the hippocampal and entorhinal cortex 
glucose metabolism is positively correlated with CVRFs. The ability 
of semantic relation is significantly correlated with CVRFs.
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EPS-152
Functional Pattern of Brain FDG-PET in Patients with 
Genetic and Non-genetiic ALS
W. Rao, Y. Tang, M. Zhou, J. Li, B. Chen, L. Xiao, S. Hu;  
Department of Nuclear Medicine, Xiangya Hospital, 
Central South University, Changsha City, CHINA.

Aim/Introduction: Amyotrophic lateral sclerosis (ALS) is a fatal 
neurodegenerative disease. Some FDG-PET studies have focused 
on the causative gene in ALS patients with C9orf72, TBK1 mutation 
versus brain glucose metabolism. However, ALS genome-wide 
pathogenic gene mutations metabolic pattern has not been 
studied systematically. We aimed to replicate the metabolic 
changes previously described in a far larger group of patients 
with ALS and elucidate the difference of brain metabolic patterns 
between ALS patients with genetic and non-genetic in China 
mainland. Materials and Methods: A total of 103 patients with 
ALS and 100 healthy controls underwent brain FDG-PET, and all 
ALS patients underwent detailed neurological examination and 
standardized electrodiagnostic examination. Sixty-five patients 
with ALS underwent genetic tests. C9orf72 and ATXN2 repeat 
expansions were detected by standard repeat-primed PCR. 
Moreover, other 49 ALS pathogenic genes also were screened by 
whole-exome sequencing (WES). Group comparison was carried 
out between ALS patients and healthy controls by using the two-
sample t-test model of statistical parametric mapping (SPM 12), 
including the age at the time of PET imaging and sex as covariate. 
The height threshold was set at p<0.001, p<0.05 FWE-corrected at 
the cluster level. And we also performed a comparison between 
patients with and without genetic ALS, using the two-sample t-test 
model of SPM 12, including the age at the time of PET imaging, 
sex, duration, and ALS Functional Rating Scale-Revised (ALSFRS-R) 
as covariate. The height threshold was set at p < 0.001 uncorrected, 
cluster extent ≥ 100. Results: Compared with healthy control 
participants, patients with ALS showed significant hypometabolism 
in the frontal lobe, temporal lobe, precentral gyrus, basal ganglia 
areas, midbrain and cerebellum, and hypermetabolism in the 
cingulate gyrus, frontal lobe, and occipital lobe. Of the patients who 
completed the genetic testing, fifteen patients carry pathogenic 
gene mutations and 50 patients with ALS don’t carry pathogenic 
gene mutations. Genetic ALS patients had lower Edinburgh 
Cognitive and Behavioural ALS Screen (ECAS) scores and relative 
hypometabolism in the left parahippocampus gyrus compared 
with those non-genetic ALS. Conclusion: This large FDG-PET 
investigation provided strengthening evidence of relatively specific 
brain metabolic patterns in ALS patients as previously described. 
FDG-PET might also represent a potentially useful biomarker for ALS 
diagnosis in China mainland. Hypometabolism was found in the left 
parahippocampus gyrus in the genetic ALS patients as compared 
with the non-genetic ALS, suggesting a differential metabolic and 
cognitive-related state between the two conditions.

EPS-153
Correlation of Brain Glucose Metabolism and Glymphatic 
System Activity in Alzheimer’s Disease Continuum Using 
Hybrid PET/MR Imaging
E. Balci1, U. O. Akdemir1, M. A. Topcuoglu2, E. Saka2, L. O. Atay1;  
1Gazi University Medical Faculty Department of Nuclear 
Medicine, Ankara, TÜRKIYE, 2Hacettepe University , Faculty 
of Medicine , Department of Neurology, Ankara, TÜRKIYE.

Aim/Introduction: Decreased glymphatic system activity has been 
suggested as an etiological factor in Alzheimer’s disease (AD). 
Diffusion tensor image (DTI) analysis along the perivascular space 
(ALPS) evaluates glymphatic system activity. In this study, we aimed 
to investigate the relationship between ALPS index and cognitive 
test scores and regional standardized uptake value ratios (SUVr) 
from PET/MR images in patients with suspected AD. Materials 
and Methods: The study included 50 patients who presented with 
cognitive complaints and was divided into 3 groups using the well-
established diagnostic criteria and PET/MR imaging (3D T1 MR, [18F]-
Flutemetamol and [18F]-Fluorodeoxyglucose (FDG) PET) findings: 
subjective cognitive impairment (SCI, n=11), amnestic mild 
cognitive impairment (aMCI, n=17), and AD (n=21). All patients had 
an additional DTI study (b=0, b=1000 s/mm2, 64 diffusion directions, 
slice thickness = 2.5 mm). SUVr were calculated using WFU PickAtlas 
toolbox in SPM12 software by selecting pons as the reference for 
[18F]-FDG and cerebellum for [18F]-Flutemetamol. Diffusion values in 
three directions (x, y, z) in the projection, association and subcortical 
fiber areas were analyzed with DSI Studio software. ALPS index values 
were calculated by using the formula: mean (Dxxproj, Dxxassoci)/ 
mean (Dyyproj, Dzzassoci). Results: The ALPS index averages of 
the SCI, aMCI and AD groups were 1.52, 1.42 and 1.34, respectively. 
While a significant difference in ALPS index means was found 
between SCI and AD groups (p=0.036), no significant difference was 
not found between SCI-aMCI and aMCI-AD pairs. The ALPS index 
values were significantly correlated with the mini-mental state 
examination (MMSE) test scores (R=0.3 and p value=0.04), [18F]-FDG 
PET SUVr of the left hippocampus (R=0.38 and p= 0.0064), and [18F]-
FDG PET SUVr of the right hippocampus (R=0.47 and p=00063). No 
significant correlation was found between ALPS index values and 
[18F]-FDG PET SUVr of other regions (frontal, parietal, temporal lobes, 
and posterior cingulate cortex) and [18F]-Flutemetamol PET SUVr of 
any regions. Conclusion: AD patients had decreased glymphatic 
system activity as shown by the ALPS index in comparison to aMCI 
and SCI patients. ALPS index values were correlated with the MMSE 
scores and glucose metabolism of the hippocampal regions. These 
pioneering findings, which indicate that glymphatic system activity 
is affected in relation to degree of cognitive impairment, should be 
investigated in larger patient series as they may contribute to the 
elucidation of AD pathophysiology and can also be used as a new 
diagnostic biomarker. 

EPS-154
Assessment of cerebral glucidic metabolism in preclinical 
dementia using 18F-FDG PET/CT: implications for future 
studies on funcional hyperactivation in preclinical AD
B. Garcia-Garcia1,2, E. N. Molloy1,2, D. Kupitz1, P. Genseke1, M. C. 
Kreissl1;  
1Otto von Guericke University Magdeburg, Magdeburg, 
GERMANY, 2German Center for Neurodegenerative 
Diseases, Magdeburg, GERMANY.

Aim/Introduction: Evidence suggests that amyloid-β deposition in 
pre-dementia stages of Alzheimer’s Disease (AD), tau burden and 
ApoE-ε4 may be associated with an increased functional activation 
of temporal and default-mode-network (DMN) regions (1,2,3). 
However, linking this increased activity to glucidic hypermetabolism 
has not yet been confirmed. Hence, the aim of this work is to 
compare the dynamics of brain metabolism at differing stages 
of disease progression, including preclinical and clinical AD. 
Our hypothesis was that in preclinical AD we would observe 
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hypermetabolism of the DMN compared to a control sample 
and relative to an AD patient group. Materials and Methods: We 
assessed brain 18F-FDG PET/CT in 30 patients who were scanned 
between 2016 and 2019 at the Nuclear Medicine Department (Otto 
von Guericke University): 15 with mild cognitive impairment or 
subjective cognitive decline (MCI/SCD; 66% females, mean age=58) 
and 15 AD patients (47% females, mean age=64). All patients were 
compared to a control sample (n=32, 69% females) obtained 
from the Alzheimer’s Disease Neuroimaging Initiative using SPM. 
The Z-scores of DMN-related regions (precuneus and posterior 
cingulum, superior parietal, inferior parietal, and lateral temporal) 
obtained from comparing the MCI/SCD group and AD patients with 
controls separately were, in turn, compared through a 2-sample-
t-test in R (Bonferroni corrections applied: 0.05/4). Results: The 
comparisons show a significant difference between both patient 
groups: p<0.001 for each region (t-values range: -5.3 to -7.8), with the 
MCI/SCD group showing higher uptake compared to AD patients. 
For each region, the mean Z-score was observed to be below 0 in 
both MCI/SCD and AD patients, indicating hypometabolism relative 
to the control group. Conclusion: DMN hypermetabolism was 
not observed in MCI/SCD patients as compared with the control 
sample. We did, however, observe higher metabolism in MCI/SCD 
patients relative to the AD group, thus replicating a well-established 
pattern of disease progression. While interesting, these results were 
obtained cross-sectionally from a patient sample not designed as 
an experimental study. Thus, future clinical studies are critical to 
fully assess the potential hypermetabolic stage in preclinical AD 
DMN brain regions. Nevertheless, these results provide a necessary 
first step towards meeting this goal. References: 1.Maass et al. 
(2019):Alzheimer’s pathology targets distinct memory networks 
in the ageing brain. Brain. Aug1;142(8):2492-509 2.Huijbers et al. 
(2015):Amyloid deposition in MCI is associated with increased 
hippocampal activity, atrophy and clinical progression. Brain. 
Apr;138(4):1023-35 3.Hodgetts et al. (2019):Increased posterior 
DMN activity and structural connectivity in young adult ApoE-ε4 
carriers. Neurobiol Aging. Jan;73:82-91.

EPS-155
Spectrum of [18F]FDG brain metabolism changes in 
patients with Down syndrome
P. Stefaneli Mormandi1, R. Nuñez-Muñoz2, A. Fernández-León1, A. 
Flotats-Giralt1, V. Camacho1;  
1Nuclear Medicine Department. Hospital de la Santa 
Creu i Sant Pau, Barcelona, SPAIN, 2Nuclear Medicine 
Department. Hospital de Cruces, Barakaldo, SPAIN.

Aim/Introduction: Down syndrome (DS) is a genetically 
determined form of Alzheimer’s disease (AD) in which the 
physiopathological changes can be detected by [18F]FDG PET/
CT imaging. The aim of this study is to evaluate the continuum 
changes in [18F]FDG PET/CT in subjects with DS and to compare 
the visual and semiquantitative assessment of such changes. 
Materials and Methods: We retrospectively analyzed 59 euploid 
healthy control subjects without cognitive impairment (29 women, 
30 men) and 132 subjects with DS (64 women, 68 men) distributed 
in 3 groups according to the level of cognitive decline: 57 without 
cognitive decline (aDS), 18 with prodromal AD (pDS) and 57 with 
AD dementia (ADD). All patients underwent brain [18F]FDG PET/
CT with visual and semiquantitative analysis of cortex metabolism. 
For semiquantitative analysis, each [18F]FDG PET/CT image was 

spatially-normalized to the MNI space and intensity scaled by 
the pons-vermis region. AAL atlas was used to extract the mean 
FDG SUVr (AD global SUVr) from the Landau cortical signature (i.e. 
left and right angular, temporal and posterior cingulate regions) 
in order to assess the brain metabolism in AD vulnerable areas. 
ANOVA with FDR correction was used to test differences in mean 
SUVr between groups. ROC analysis was performed to assess the 
discriminatory power of SUVr to distinguish between positive and 
negative visual assessments. Results: Visually, all euploid subjects 
without cognitive impairment presented normal distribution 
of [18F]FDG in the cerebral cortex. In the aDS group, 53 out of 
57 patients (93%) presented normal cortical metabolism. In the 
pDS group, only 10/18 (56%) patients presented normal cortical 
uptake whereas 8/18 (44%) presented a hypometabolism pattern 
compatible with AD. In the dDS group, almost all subjects presented 
pathological cortical hypometabolism (80.7%).AD global SUVr 
decreased significantly across the diagnoses. Differences between 
all groups were observed: global AD metabolism was decreased 
in aDS respect healthy controls (1.37 vs 1.43 respectively, p=0.05), 
SUVr was also decreased in pDS respect to healthy controls (1.27 
vs 1.43 respectively, p=0.001) and dDS presented also decreases 
of SUVr respect the other groups (mean SUVr=0.99, p<0.0001 
for all comparisons). Semiquantitative assessment of brain [18F]
FDG uptake (SUVr) had an excellent discriminatory power to 
distinguish visual assessment positivity (AUC = 0.93). Conclusion: 
In adults with DS, brain metabolism decreases across the cognitive 
symptomatology with significant agreement between visual and 
semiquantitative analysis. The decrease of brain metabolism in DS 
could be used to predict the development of AD. 

EPS-156
Prevalence of amyloidopathy in frailty elderly subjects: the 
CogFrail study
L. Saint-Aubert1,2, G. Soriano3, A. Hitzel2, S. Sourdet3, P. Payoux2;  
1INSERM laboratory ToNIC, Toulouse, FRANCE, 2Service 
of nuclear medicine, Toulouse university hospital, 
Toulouse, FRANCE, 3Frailty daycare unit, Gerontopole, 
Toulouse university hopsital, Toulouse, FRANCE.

Aim/Introduction: Epidemiological and neuropathological studies 
have shown an association between frailty and incident Alzheimer’s 
disease (AD)[1;2]. However, to date, very little is known regarding 
the possible link between frailty and in vivo amyloid deposition. 
The CogFrail study seeks to examine the prevalence of amyloid 
pathology using PET imaging among patients with objective 
memory impairment. Materials and Methods: Patients were 
above 70 years-old, with a CDR score between 0.5 and 1, and at 
least one criterion on the Fried scale for frailty. They all underwent 
an exhaustive cognitive assessment, and a medical examination. 
A total of 199 patients underwent an amyloid-PET scan, using 
either [18F]Florbetapir or [18F]Florbetaben as radiotracer. PET images 
were all acquired during 10-min on a Siemens Biograph Truepoint 
scanner, 50-min ([18F]Florbetapir) or 90min ([18F]Florbetaben) after 
injection. PET images were registered in MNI space using a PET 
template. Global and regional amyloid load was computed into 
standard uptake values using the whole cerebellum as reference 
region, and a cut-off of 1.17 for amyloid positivity. MRI scan was 
available for 120 patients. To assess cerebrovascular risk factors, 
white matter hyperintensities were quantified from T2 FLAIR 
sequences. Results: Regarding amyloid status, 113 patients (57%) 
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were considered amyloid-positive, while 86 (43%) were considered 
amyloid-negative. A greater proportion of amyloid-positive patients 
were apoE 4 (37%) carriers compared to the amyloid negative 
ones (09%). No regional difference was found in amyloid load 
distribution among amyloid-positive patients. A large majority 
of patients had vascular history (see Table 1). No association was 
found between amyloid load and the presence of vascular events 
history. In patients with MR available, similar extent of white matter 
hyperintensities was found in amyloid-negative (median volume = 
19cm3) vs amyloid-positive (median volume = 20cm3) patients. No 
significant association was found between amyloid load and global 
cognition (MMSE score) or frailty (Fried total score). Conclusion: 
The high prevalence of amyloid load in this frail population did 
not allow to distinguish clinical sub-groups, and the high rate of 
vascular history suggests a non-negligible proportion of amyloid 
positive patients would be having amyloid angiopathy, although 
no posterior predominance was observed on amyloid distribution. 
These preliminary results question the use of amyloid imaging 
in frailty individuals compared to [18F]FDG-PET[3] to help clinical 
diagnosis. Future longitudinal investigations should be led to 
further characterize this population. References: [1] Buchman et 
al. 2008. doi:10.1212/01.wnl.0000324864.81179.6a ; [2] Wallace et al. 
2019. doi:10.1016/S1474-4422(18)30371-5 ; [3] Chetelat et al. 2020. 
doi:10.1016/S1474-4422(20)30314-8. 

EPS-157
Reproducibility of SUV-ratio (SUVr) dependent and 
independent methods for semiquantification of Amyloid 
PET included in DOlab Platform
F. D’Amico1, C. Mantarro2, A. Chincarini3, F. Lanfranchi1, R. Gianeri3, 
E. Peira3, F. Sensi3, M. Donegani1, M. Bauckneht1, M. Pardini4, 
F. Massa4, D. Arnaldi4, F. Minutoli2, G. Sambuceti1, F. Nobili4, S. 
Baldari2, S. Morbelli1;  
1Department of Health Sciences (DISSAL), University of Genoa, 
Genoa, ITALY, 2Nuclear Medicine Unit, University of Messina, 
Messina, ITALY, 3National Institute of Nuclear Physics (INFN), 
Genoa section, Genoa, ITALY, 4Department of Neuroscience, 
Rehabilitation, Ophthalmology, Genetics, Maternal and Child 
Health (DINOGMI), University of Genoa, Genoa, ITALY.

Aim/Introduction: The DOlab platform includes computation of 
amyloid burden based on SUVr and on Elba, a radiomic-based tool, 
and Time-Delayed ratio (TDr) which computes a SUVr-like ratio 
between the average intensities in the high perfusion regions of 
early PET acquisition and late scan hotspots. Semiquantification of 
amyloid load is preceded by an anatomic standardization which 
can be implemented with or without inputting the patient CT or 
MRI. As the spatial standardization is based on a stochastic image 
registration approximation, we aimed to evaluate reproducibility 
of SUVr, Elba and TDr results with or without supporting the 
analyses with patient CT (as part of PET/CT). Materials and 
Methods: Amyloid PET scans with either [18F]Florbetaben or [18F]
Flutemetamol were acquired in 155 patients (69 m,86 f; mean age 
69±5 y) on 16-slice PET/CT scanners at University of Messina (AOU-
ME n=98) and Genoa (HSM-GE n=57). Acquisition included a low-
dose CT in AOU-ME and a diagnostic CT in HSM-GE. The scans were 
visually classified as positive/negative; the presence of atrophy 
and/or meningeal uptake (confounding variables) was recorded. 
To evaluate reproducibility of semi-quantification methods, each 
scan was analyzed twice using only PET data and twice supporting 
the anatomic standardization with the CT. Whole brain and regional 

test-retest reliability of each tool was assessed by means of linear 
regression analysis, Pearson correlation and Bland-Altman plot. 
Results: 98 scans were classified as positive and 57 as negative on 
visual reading. Meningeal uptake was evident in 54 and atrophy 
in 136 patients. A high test-retest reliability was highlighted for all 
tools both with or without CT (Pearson r >0.98 with the highest 
value for SUVratio). In PET-only analyses we observed suboptimal 
reproducibility in a few patients outliers in the test-retest plots and 
different for each method. The inclusion of the CT in the analyses 
resolved the outliers issue but resulted in a small but measurable 
reduction in the reproducibility (std in the test-retest analysis from 
0.002 < sigma_delta < 0.012 without CT to 0.020 < sigma_delta < 
0.039 with CT). No regional and confounding variables effect was 
found. A site effect was highlighted when anatomic standardization 
was supported with CT. Conclusion: All amyloid semiquantification 
tools included in DOlab platform showed high test-retest reliability. 
Reproducibility of anatomic standardization is affected by CT scan 
protocol. The method-specific outcome on outliers underlines the 
complementarity of the different tools thus further supporting the 
need to define patients’ ranking based on multiple metrics. 

EPS-158
Metabolic pattern and prognostic predicators on [18F]-FDG 
PET in patients with autoimmune encephalitis
Z. Zhu, Y. Dai, X. Liu, L. Long, S. Hu;  
Central South University, Changsha, CHINA.

Aim/Introduction: The aim of this study was to identify the glucose 
metabolic pattern and prognostic predictors in a cohort of patients 
suffering from autoimmune encephalitis (AE). Materials and 
Methods: This retrospective study enrolled 36 patients with AE, 
who were admitted to Xiangya Hospital Central south university 
between 2014 and 2020. We collected clinical paraclinical data, 
including brain 18F-FDG PET/CT. Whole-brain statistical analysis 
was performed using SPM12 software after activity parametrization 
to the striatum in comparison to 43 healthy subjects. Further group 
comparisons of 18F-FDG-PET data were carried out between 
prognostic subgroups. Results: 18F-FDG-PET was abnormal in 
83% of patients with autoimmune encephalitis and was more 
sensitive than MRI (83% vs. 19.4%, p<0.05). In comparison to 
healthy subjects, the voxel-based statistical analysis identified(p-
cluster<0.05, FEW corrected) that the medial temporal lobe (MTL) 
glucose metabolism (mostly hypermetabolism) was observed 
in 19 patients (52.8%), of whom 8 (8/36, 22.2%) demonstrated 
hypermetabolism in. Group analysis also confirmed MTL and the 
pons hypermetabolism in association with relative frontal and 
parietal hypometabolism was a general metabolic pattern. After 
a median follow-up of 27 months, the group comparisons(p-
cluster<0.001, none corrected) revealed that patients with poor 
outcomes demonstrated increased metabolism in the pons and 
decreased metabolism in the frontal lobe compared to those with 
a good outcome. Conclusion: 18F-FDG-PET may be more sensitive 
than MRI in the early diagnosis of autoimmune encephalitis with 
different kinds of receptors. Hypermetabolism in the pons was 
associated with relative hypometabolism in the frontal lobe and 
may serve as a prognostic biomarker in autoimmune encephalitis. 
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EPS-159
Neuromelanin MRI as Biomarker for Treatment Resistance 
in First Episode Schizophrenia Patients
E. Van de Giessen1, M. van der Pluijm1, G. Horga2, K. Wengler2, C. 
Cassidy3, L. de Haan1, J. Booij1;  
1Academic University Medical Centers, Amsterdam, 
NETHERLANDS, 2Columbia University Medical Centers, 
New York, NY, UNITED STATES OF AMERICA, 3Royal Ottowa 
Mental Healthy Care Center, Ottowa, ON, CANADA.

Aim/Introduction: Treatment resistance in schizophrenia (TRS) is a 
major clinical problem with 20-35% of psychotic patients showing 
non-response to standard antipsychotic treatment. Neuromelanin-
sensitive MRI sequence (NM-MR), which indirectly measures 
dopamine synthesis in the substantia nigra (SN), has potential 
as biomarker for TRS, since TRS patients have lower dopamine 
synthesis than treatment responders with positron emission 
tomography imaging (1). NM-MRI indeed shows increased signal 
in schizophrenia patients (2), but has not yet been tested in TRS. 
The current study investigated if TRS patients show lower NM-
MRI signal than responders. Materials and Methods: We acquired 
a NM-MRI scan in 80 first episode psychosis patients and 20 age 
and gender matched healthy controls. Treatment response was 
prospectively determined during a 6 months follow-up. NM 
levels in the Substantia Nigra (SN) were measured as contrast 
ratio (NMcr), with the Crus Cerebri (CC) as reference region using 
automated and voxelwise analysis. Results: Fifteen patients were 
classified as TRS and 47 patients as responders. Eighteen patients 
were excluded, in the majority of cases due to non-compliance 
or change in diagnosis (non-schizophrenia spetrum). The groups 
differed in NMcr (p < 0.001) with post-hoc tests demonstrating 
that TRS patients and healthy controls had significantly lower 
NMcr than responders. NMcr did not change over a time period 
of 6 months, as measured in a subgroup of patients (n = 40). In the 
patients NMcr negatively correlated with positive symptoms on the 
PANSS symptom scale. Conclusion: TRS patients have indeed lower 
NMcr than responders, demonstrating the potential of NM-MRI as 
a biomarker for TRS. NMcr remains stable over months and seems 
not directly influenced by antipsychotic medication. The negative 
correlation between positive symptoms and NMcr may indicate 
that TRS is a spectrum including partial responders. References: 1. 
Demjaha, A., Murray, R. M., McGuire, P. K., Kapur, S., & Howes, O. D. 
(2012). Dopamine synthesis capacity in patients with treatment-
resistant schizophrenia. American Journal of Psychiatry, 169(11), 
1203-1210. 2. Shibata, E., Sasaki, M., Tohyama, K., Otsuka, K., Endoh, 
J., Terayama, Y., & Sakai, A. (2008). Use of neuromelanin-sensitive MRI 
to distinguish schizophrenic and depressive patients and healthy 
individuals based on signal alterations in the substantia nigra and 
locus ceruleus. Biological psychiatry, 64(5), 401-406.

EPS-160
Selective agonist PET radioligand [18F]F13640 for 
functional 5-HT1A receptor imaging in humans
P. Courault1,2, S. Lancelot1,2, N. Costes1,3, D. Le Bars2, J. Redoute3, 
F. Gobert1,2, F. Dailler2, S. Isal2, A. Newman-Tancredi4, I. Merida3, L. 
Zimmer1,2,3;  
1Lyon Neuroscience Research Center, Lyon, FRANCE, 
2Hospices Civils de Lyon, Lyon, FRANCE, 3CERMEP, 
Lyon, FRANCE, 4Neurolixis, Castres, FRANCE.

Aim/Introduction: F13640 (a.k.a. NLX-112) is a highly selective 
serotonin 5-HT1A receptor ligand that was identified as a PET 
radiopharmaceutical-candidate based on in vitro and animal studies 

[1,2]. Because of its high efficacy agonist properties, [18F]F13640 
binds preferentially to functional 5-HT1A receptors coupled to 
intracellular G-proteins. In this first-in-human study, we characterize 
brain labeling of 5-HT1A receptors by [18F]F13640 and propose a 
simplified model for its quantification. Materials and Methods: PET-
MRI scans were conducted in a total of 8 healthy male volunteers 
(29 +/- 9 years old), with arterial input function (AIF) and test-
retest protocol. Several kinetic models were compared (one-tissue 
compartment, two-tissue compartment and Logan); two models 
with reference region were also evaluated (simplified reference 
tissue model, SRTM, and the Logan reference model, LREF). Results: 
[18F]F13640 showed high uptake values in raphe nuclei and cortical 
regions. SRTM and LREF models showed excellent correlation 
with kinetic models using AIF. Determination coefficient (R2) were 
all higher than 0.9 for LREF method and ranged from 0.59 to 0.90 
for SRTM. Considering test-retest parameters and the prolonged 
binding kinetics of [18F]F13640, better reproducibility and reliability 
were found with the LREF method: interclass correlation coefficient 
(ICC) higher than 0.7, bias ranged from -0.24% to 0.95% and 
variability less than 3%. SRTM showed satisfying reproducibility 
results with ICC ranging from 0.47 to 0.75, bias from -1.48% to 
0.55% and variability around 10%. Cerebellum white matter and 
frontal lobe white matter stand out as suitable reference regions. 
Conclusion: The favorable brain labeling and kinetic profile of [18F]
F13640, its high receptor specificity and its pure agonist properties 
open new perspectives for studying functionally active 5-HT1A 
receptors, unlike previous radiopharmaceuticals that acts as 
antagonists. [18F]F13640’s kinetic properties allow injection out of 
the PET scanner with delayed acquisitions, facilitating the design 
of innovative longitudinal protocols in neurology and psychiatry. 
References: [1] Colpaert FC, Tarayre JP, Koek W, Pauwels PJ, Bardin 
L, Xu X-J, et al. Large-amplitude 5-HT1A receptor activation: a new 
mechanism of profound, central analgesia. Neuropharmacology. 
2002;43:945-58. [2] Vidal B, Fieux S, Colom M, Billard T, Bouillot C, 
Barret O, et al. 18F-F13640 preclinical evaluation in rodent, cat and 
primate as a 5-HT1A receptor agonist for PET neuroimaging. Brain 
Struct Funct. 2018;223:2973-88.
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EPS-161
Lung Mean Dose Prediction in SIRT: Feasibility of 166Ho-
scout Compared to 99mTc-MAA
M. Wagemans, A. J. A. Braat, R. van Rooij, M. L. J. Smits, M. G. E. 
Lam;  
UMC Utrecht, Utrecht, NETHERLANDS.

Aim/Introduction: Radiation pneumonitis is a rare, but serious side 
effect of radioembolization. Pre-treatment scout dose is used to 
estimate the lung mean dose (LMD) and, consequently, exclude 
patients. Treatment with holmium-166 (166Ho) microspheres can 
be preceded by a scout dose consisting of the same microspheres, 
instead of 99mTc-macroaggregated albumin (99mTc-MAA). The 
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accuracy of estimated LMD based on 99mTc-MAA (eLMDTc-scout) was 
compared to estimated LMD based on 166Ho (eLMDHo-scout) in an 
extended cohort study. Materials and Methods: This prospective 
clinical study included 37 patients. All patients had unresectable, 
chemorefractory liver metastases treated with 166Ho-microspheres. 
The majority presented with metastatic colorectal tumours (51.4%). 
All patients received, per study protocol, both 99mTc-MAA-scout 
and 166Ho-scout. The eLMDTc-scout and eLMDHo-scout were 
evaluated with SPECT/CT imaging. The liver was segmented on the 
co-registered abdominal low-dose CT scan, using ITK-snap.1 The 
lungs were automatically delineated using a convolutional neural 
network, U-net.2 The actual LMD was assessed by post-treatment 
166Ho-SPECT/CT (i.e. the gold standard). Bland-Altman plots were 
used for evaluating agreement between eLMDTc-scout/ eLMDHo-
scout and actual LMD. Absolute differences in eLMD minus actual 
LMD (ΔeLMDTc/Ho) were calculated to compare the predictive 
value of both methods. Results: During follow-up none of the 
included patients showed symptoms of radiation pneumonitis. The 
median actual LMD was 0.00 Gy (IQR 0.00 - 0.00), with a maximum 
of 1.20 Gy. The overall mean differences in the scout minus actual 
LMD were 3.91 Gy for eLMDTc-scout and 0.00 Gy for eLMDHo-
scout. For eLMDTc-scout the 95% limits of agreement of differences 
were -6.86 and 14.68 Gy. The eLMDHo-scout showed 95% limit 
of agreement of differences of -0.56 and 0.55 Gy. eLMDTc-scout 
significantly overestimated actual LMD with a median 1.53 Gy (IQR 
1.07 - 3.07) and a maximum of 21.33 Gy. The eLMDHo-scout was 
not significantly different compared to actual LMD (median 0.00 Gy, 
IQR 0.00 - 0.00), with a maximum of 1.21 Gy. In all cases eLMDTc-
scout was higher than the eLMDHo-scout. Median ΔeLMDTc-scout 
was significantly higher than median ΔeLMDHo-scout, 1.54 Gy and 
0.00 Gy respectively (p<0.001). Conclusion: 166Ho-scout is superior 
in predicting lung mean dose over 99mTc-MAA-scout. References: 1. 
Yushkevich, P. A. et al. User-guided 3D active contour segmentation 
of anatomical structures: Significantly improved efficiency and 
reliability. Neuroimage 31, 1116-1128 (2006). 2. Hofmanninger, J. 
et al. Automatic lung segmentation in routine imaging is primarily 
a data diversity problem, not a methodology problem. Eur. Radiol. 
Exp. 4, 1-13 (2020).

EPS-162
Distribution of Transarterial Radioembolization Holmium 
Microspheres in Ex Situ Perfused Human Livers
A. van den Brekel1, T. J. Snoeijink1, J. Roosen1, S. J. S. Ruiter2, K. P. de 
Jong2, V. E. de Meijer2, J. F. W. Nijsen1;  
1Radboud University Medical Center, Radboud Institute 
for Health Sciences, Department of Medical Imaging, 
Nijmegen, NETHERLANDS, 2Department of HPB Surgery and 
Liver Transplantation, University of Groningen, University 
Medical Center Groningen, Groningen, NETHERLANDS.

Aim/Introduction: Transarterial radioembolization (TARE) is a 
minimally invasive, locoregional treatment modality for patients 
with hepatocellular carcinoma (HCC) or liver metastases who 
are not eligible for curative-intent treatment (ablation, resection 
or transplantation). Besides, TARE can be used to bridge and 
downstage patients with HCC awaiting liver transplantation. During 
TARE, radioactive microspheres containing a high-energy beta 
emitter are injected into the hepatic artery via a catheter and mainly 
lodge in the arterioles supplying the liver tumour(s). However, as 
the distribution of the microspheres is a passive process resulting 
from the blood flow, surrounding non-tumorous liver tissue also 
receives microspheres and thus a radiation dose. In comparison 
with external beam radiation therapy (EBRT), TARE results in high 

mean absorbed doses in the non-tumorous liver tissue, which is 
relatively well tolerated. This is hypothesized to (partly) be a result 
of the heterogeneous dose distribution after TARE, compared 
to the homogeneous dose distribution after EBRT. In this study 
we therefore investigated the microsphere distribution and 
resulting dose distributions after TARE in ex situ perfused human 
livers. Materials and Methods: TARE was performed during ex 
situ perfusion of three human donor livers that were declined for 
transplantation. The human livers were dual perfused via the hepatic 
artery (25 mmHg, 60 mL/min) and portal vein (4 mmHg, 180 mL/
min) at a temperature of 10°C using an acellular perfusion solution. 
Holmium microspheres (30 µm diameter) were used as they can 
be visualized and quantified with MRI. Before administration of the 
microspheres, anatomical and multi-gradient-multi-echo MRI scans 
of the liver were obtained on a 3T MRI system. Subsequently, four 
fractions of 250 mg non-neutron-activated holmium-165 loaded 
microspheres (165Ho-MS) were administered centrally in the hepatic 
artery. Thirty minutes after administration of the 165Ho-MS, the MRI 
scans were repeated. MRI-based, voxel-based dosimetry using a 
fictional specific activity was performed using clinically applied 
software. Tissue samples were obtained for histopathological 
analyses. Results: In all three livers, MRI-based dosimetry showed 
a heterogeneous dose distribution pattern of several hotspots 
throughout the liver. Histopathological analyses (ongoing) revealed 
accumulation of 165Ho-MS in the larger arterioles (30 µm diameter) 
and arteries. Conclusion: In an experimental setup of ex situ 
perfused human livers, central injection of 165Ho-MS in the hepatic 
artery resulted in a heterogeneous dose distribution throughout 
the liver. This may, at least in part, explain why a relatively high 
mean absorbed dose can be given to the liver during TARE without 
serious side effects. 

EPS-163
Response assessment and clinical efficacy of 188Re-N-
DEDC/Lipiodol trans-arterial Radionuclide therapy (TART) 
in patients with Hepatocellular carcinoma: A prospective 
single center study
S. Shamim, N. Kumar, P. Gupta, S. Gamanagatti,.. Shalimar, C. Bal;  
AIIMS New Delhi, Delhi, INDIA.

Aim/Introduction: Inoperable HCC patients with multifocal 
lesions and malignant portal vein thrombosis (PVT) have poorer 
prognosis with limited treatment options. 188Re-N-DEDC lipiodol 
is an emerging agent for such cases due to its simple and on-site 
labelling procedure, cost-effectiveness and least radiation induced 
side effects. We aimed to explore the response assessment, 
safety and efficacy of 188Re-N-DEDC-lipiodol in multifocal HCC 
with/without PVT. Materials and Methods: Radiologically and 
biochemically confirmed HCC patients with/without PVT having 
ECOG performance status ≤2 and Child Pugh score A /B were 
recruited. Baseline serum alpha-fetoprotein (AFP) was obtained 
for biochemical correlation and follow-up. After lipiodol labelling 
& QC checks, therapeutic activity of 188Re-N-DEDC/lipiodol were 
injected under fluoroscopic guidance through femoral branch in 
super-selective artery of tumor. Post-therapy planar and SPECT/CT 
imaging were performed at 2, 6, 12, 24, 48 and 72hrs to see tumoral 
retension. Response was assessed at 2 months post-therapy by 
mRECIST criteria and S. AFP level. Clinical & biochemical toxicities 
were graded by CTCAE v5.0. Results: Thirty-One (31) patients (27 
male; 4 female) with mean age 55.9 ± 9.78 years have been recruited 
for therapy. Overall mean injected activity of 188Re-N-DEDC lipiodol 
was 2.9±0.9GBq (78.4±24.2mCi). The median follow-up period was 
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of 6 months. One patient was lost to follow-up due to prevailing 
COVID situations and 3 patient died before follow-up due to internal 
variceal bleeding, so radiological and biochemical response were 
assessed only in 27/31 patients by mRECIST criteria and serum AFP 
tumor marker level respectively. Radiologically, objective response 
rate was seen in 12/27 patients (~45%) and disease control rate was 
seen in 20/27 patients (~74%). 6/27 patients had non-AFP producing 
tumor i.e. serum AFP were normal at baseline and follow-ups while 
in remaining 21 patients, biochemical objective response rate was 
seen in 11/21 patients (~52%) and disease control rate was 14/21 
patients (~67%). Post-therapy clinical toxicities (Nausea, Vomiting, 
Fever, abdominal pain) were observed in most of the patients for 
2-3 days and were treated symptomatically. One patient showed 
grade 3 liver toxicity & progressive worsening of LFT, 20 patients 
showed grade 1 derangements in liver enzymes & 6 patients 
showed grade 2 derangements in liver enzymes. Hematological 
toxicities were seen in 4 patients (≤Grade 2 in 2 patients & grade 3 
in two patients). Conclusion: In patients of HCC with/without PVT, 
trans-arterial Re188-N-DEDC/lipiodol therapy proved to be safe and 
effective with good disease control.

EPS-164
Towards Microscopic Level Dosimetry for Colorectal 
Hepatic Metastases Treated with Trans-arterial 90Y 
Radioembolization using Micro-CT and Autoradiography 
of 90Y PET/CT-guided Biopsy Specimens
A. Kirov1, N. Naydenov1, X. Nie2, O. Talarico1, A. Teplov1, M. 
Zirakchian Zadeh1, S. Ruan1, M. Iraca3, H. Kunin1, B. W. Miller4, 
D. Lafontaine1, J. Schwartz1, A. Kesner1, S. Alam1, B. Beattie1, V. 
Sotirchos1, M. Silk1, L. Furenlid4, J. L. Humm1, Y. Yagi1, P. Zanzonico1, 
C. T. Sofocleous1;  
1Memorial Sloan Kettering Cancer Center, New York, NY, 
UNITED STATES OF AMERICA, 2University of Kentucky, Lexington, 
KY, UNITED STATES OF AMERICA, 3Lock Haven University of 
Pennsylvania, Lock Haven, PA, UNITED STATES OF AMERICA, 
4University of Arizona, Tucson, AZ, UNITED STATES OF AMERICA.

Aim/Introduction: Our goal is to investigate the biological effects of 
trans-arterial radioembolization (TARE) in liver tissue biopsied after 
treatment administration at the microscopic level. Materials and 
Methods: Biopsy specimens were obtained with IRB approval from 
colorectal liver metastases (CLM) in 15 patients immediately (Day1) 
and 21 ± 7 days after 90Y TARE using resin and glass microspheres. 
The Day1 biopsy was guided by a real-time 90Y PET/CT scan on a 
time-of-flight (TOF) PET/CT scanner, while the third-week biopsy 
was CT-guided. The reconstructed PET activity concentration 
was verified to be within 2% of the known value in the center of 
a large sphere filled with [90Y]YCl3. Mean doses to the specimens 
were calculated from the PET activity at each specimen location 
for 3 different registrations of the biopsy CT to the PET/CT using 
the local deposition model (LDM) and the voxel S-value (VSV) 
algorithm. The activity contained in the specimens was measured 
using a scintillation well counter and two autoradiography devices. 
The microspheres in the specimens were visualized using a high-
resolution micro-CT scanner. The number of microspheres in each 
specimen and the published activity per microsphere were used 
to calibrate the detectors. The measured specimen activities were 
compared to the mean activities seen at their location in the 90Y 
PET scan. Results: In the specimens are seen separate or clusters 
of microspheres often aligned in micro vessels at distances from 
several microns to several mm apart, a markedly heterogeneous 
distribution. The mean ± SD activity concentration at the time of 

the PET scan of the currently analyzed 19 biopsy specimens from 
7 patients is 2.7 ± 4.9 MBq/mL (range: 0.03 - 21.9 MBq/mL) and 2.3 
± 1.4 MBq/mL (range: 0.5 - 4.6 MBq/mL) at their location in the PET 
scans. Correlation is poor (Pearson: 0.3) due to the much higher 
resolution of the biopsies and registration inaccuracy. The mean 
dose at specimen location in the 90Y PET from the VSV model (143.8 
± 67.3 Gy) is similar to that from the LDM (difference: -5.1% ± 12.4%, 
range: -24.7.6% to 23.6%). Conclusion: Counting the microspheres 
and measuring the activity in biopsy specimens obtained after trans-
arterial radioembolization (TARE) can be used to determine the 
activity distribution in specimens with high resolution. Convolution 
with the dose-point kernel and adding the dose from surrounding 
tissue will be used to improve the accuracy for correlating biological 
effects with TARE dose at the microscopic level. 

EPS-165
First clinical experiences on fractionated intracavitary 
radioimmunotherapy with Lu-177 labeled 6A10 Fab 
fragments in patients with glioblastoma
W. Roll1, M. Müther2, G. Böning3, A. Delker3, N. Warneke2, F. J. 
Gildehaus3, M. Schäfers1, W. Stummer2, R. Zeidler4, H. J. Reulen5, L. 
Stegger1;  
1Department of Nuclear Medicine, University Hospital Münster, 
Münster, GERMANY, 2Department of Neurosurgery, University 
Hospital Münster, Münster, GERMANY, 3Department of Nuclear 
Medicine, University Hospital LMU Munich, Munich, GERMANY, 
4Helmholtz Centre Munich, German Research Center for 
Environmental Health, Munich, GERMANY, 5Department of 
Neurosurgery, University Hospital LMU Munich, Munich, GERMANY.

Aim/Introduction: After surgical cytoreduction and standard 
radiochemotherapy of glioblastoma, approved maintenance 
therapies are lacking. In line with the infiltrative biology of this tumor 
type, most disease recurrences occur around the resection cavity. 
Adjuvant radio-immunotherapy (RIT) with Lu-177 labeled 6A10-
Fab fragments, targeting tumor-associated carbonic anhydrase 
XII (CA12), applied into the resection cavity, offers a promising 
strategy to address this hibernating tumor burden. We report on 
the first in human applications. Materials and Methods: Three 
patients had undergone microsurgical resection of glioblastoma (1 
x IDH-1-mutated, 2 x IDH wildtype). After completion of standard 
radiochemotherapy the patients showed stable disease without 
residual tumor in FET-PET/MRI. Based on an interdisciplinary tumor 
board decision fractionated RIT with Lu-177 labeled 6A10 Fab 
fragments was offered as compassionate use. After implantation of 
an injection reservoir into the tumor cavity, the protocol included 
three consecutive doses of Lu-177 labeled 6A10 Fab fragments 
over three months, corresponding to 25% - 50% - 25% of the total 
activity. Injected dose was adapted according to the size of the 
resection cavity. A dosimetry protocol was performed with planar 
whole-body scintigraphy and SPECT/CT of the abdomen,12h, 24h, 
48h, 76h and 5-7 days after injection. Results: Patient #1 received 
three doses of RIT (592 MBq) with stable disease 12 months after 
therapy and 26 months after initial diagnosis. Patient #2 had 
histologically proven tumor progression after the second cycle (526 
MBq). Patient #3 has already received the first cycle (administered 
327 MBq, planned total 1300 MBq). No toxicity according to CTCAE 
version 6.0 or other adverse events were observed during or after 
the administration of RIT. Dosimetry did not reveal absorbed doses 
above the upper dose limit for organs at risk. In the first two patients 
(cumulative 5 cycle) for the kidneys, the calculated absorbed dose 
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was approximately 3.0 ± 1.0 mGy/MBq and for the hematopoietic 
bone marrow 0.03 ± 0.01 mGy/MBq. Conclusion: Intracavitary 
radioimmunotherapy with Lu-177 labeled 6A10-Fab fragments 
appears to be a safe maintenance therapy for glioblastoma 
patients, albeit only assessed in few patients so far. A multicenter 
confirmatory phase-I-trial will be initiated in May 2022 (EudraCT-No: 
2015-004417-25) to determine the maximum tolerated dose and 
safety of adjuvant radio-immunotherapy with Lu-177 labeled 6A10-
Fab fragments. 

EPS-166
PET/MRI obtained tumor-to-normal tissue (T/N) dosimetry 
ratio used in predicting Y-90 microspheres liver therapy
K. Knesaurek, A. Abdelrahman, M. Ghesani;  
Icahn School of Medicine at Mount Sinai, New 
York, NY, UNITED STATES OF AMERICA.

Aim/Introduction: The aim of this study is to assess the role of PET/
MRI obtained tumor-to-normal tissue (T/N) dosimetry ratios for 
predicting response in patients undergoing locoregional therapy 
to the liver with Y-90 microspheres. Materials and Methods: 
As part of a continuing study, 14 patients were taken to a PET/
MRI suite (mMRI, Siemens Medical) following therapy with Y-90 
microspheres. The commercially available software package, MIM 
7.0 (MIM Software Inc., Cleveland, Ohio), was utilized to calculate 
Y-90 dosimetry from the PET images. For each patient, regions-of-
interest (ROIs) for tumor(s) and whole liver were manually created; 
the normal tissue ROI was created automatically. mRECIST criteria 
on MRI done at a month post treatment and subsequently every 
three months after Y-90 treatment, were used to assess response. 
Results: : For 13 patients, the mean liver, tumor and normal tissue 
doses (mean ± SD) were, 39.48±23.34Gy, 516.34±335.35Gy and 
34.05±18.88 Gy respectively. Among these patients, 9 (69%) 
showed complete response (CR) and 4 (31%) showed progression 
of disease (PD). For patients with CR, the mean T/N dose ratio 
obtained was 28.12 (range 4.59 - 79.65) and for patients with PD, 
the mean T/N dose ratio was significantly lower, at 11.23 (range 
1.62-29.09). Conclusion: Providing that the tumor and normal 
tissue received the recommended dose, T/N parameter can be 
helpful in assessment of the Y-90 liver radiotherapy. Our data shows 
that patients with CR have a statistically higher T/N dose ratio than 
those with PD. However, further investigation is warranted because 
the number of cases was limited, partial volume effect was not 
considered, and motion correction was not applied for lesions in 
superior hepatic lobes. 

EPS-167
Voxel S-value based personalized dosimetry for predicting 
response to trans-arterial radioembolization therapy for 
hepatocellular carcinoma
M. Suh, K. Kim, J. Paeng, H. Kim, J. Lee;  
Seoul National University Hospital, Seoul, KOREA, REPUBLIC OF.

Aim/Introduction: We have recently established simple voxel-
based personalized dosimetry method using multiple voxel 
S-values [1]. We applied this method to perform personalized 
dosimetry in patients with hepatocellular carcinoma (HCC) who 
underwent trans-arterial radioembolization (TARE) and investigated 
its impact on tumor response. Materials and Methods: Ninety-
one HCC patients who underwent TARE, using glass microspheres, 
between November 2015 and December 2019 were retrospectively 

included. Multiple voxel S-value based dose maps were generated 
from post-treatment 90Y-microsphere PET. After contrast CT-based 
tumor delineation, dose volume histograms were extracted 
and D70 (minimum dose to 70 % of volume) was calculated. 
Heterogeneity of intratumoral absorbed doses was assessed using 
the coefficient of variation (CoV) of voxel doses. The performance 
of dose parameters in predicting response was evaluated by 
receiver operating characteristic curve analyses. Results: Based on 
best tumor response, 58 patients had complete response (CR), 22 
partial response, and 11 stable diseases. For predicting complete 
response, average tumor dose, D70, and CoV showed good 
performance (AUC 0.869, 0.899, and 0.859, respectively) with best 
discriminative value of 477.0 Gy, 205.5 Gy, and 0.62, respectively. 
D70 showed statistically higher AUC than average tumor dose (p 
= 0.031). In multivariate logistic regression, both high D70 (OR, 
5.2; P = 0.034) and low CoV (OR, 4.4; P = 0.034) were independent 
predictors of CR. When applied to subgroup of patients with a low 
average tumor dose (< 477.0 Gy), D70 and CoV still showed fair 
performance predicting complete response (AUC 0.748 and 0.792, 
respectively). In multivariate analysis, low CoV (OR, 4.4; P = 0.016) 
remained as an independent predictor of CR. Conclusion: High D70 
and low CoV value derived from voxel S-value based personalized 
dosimetry plays a significant role in predicting complete response 
in patients with HCC. Furthermore, it can be applied to predict the 
therapeutic response even for tumors with low average absorbed 
dose. References: 1. Nucl Med Commun. 2021 Dec 1;42(12):1396-
1403.

EPS-168
Impact of Personalized Dosimetry using 90Y glass 
microsphere Radioembolization on response and survival 
rate of patients with liver metastases
A. Nappi1, V. Lavelli1, C. Ferrari1, C. D’Alò1, A. Sciacqua1, G. Santo1, V. 
Didonna2, G. Rubini1;  
1Section of Nuclear Medicine, Interdisciplinary Department of 
Medicine, University Aldo Moro, Bari, ITALY, 2Department Unit of 
Medical Physics, IRCCS Istituto Tumori “Giovanni Paolo II”, Bari, ITALY.

Aim/Introduction: Yttrium-90 Radioembolization (90Y-RE) is a 
therapeutic option for liver metastases. Dosimetric method based 
on tumor-specific dose estimation seems to be the most reliable 
approach for planning 90Y-RE treatment. However, the optimal dose 
of glass 90Y-microsphere that impacts on response and survival needs 
to be further investigated. We aimed to assess the tumor-specific 
adsorbed dose (TD) and injected healthy liver absorbed dose (HLD) 
threshold that increased response and survival rates in this setting 
of patients. Materials and Methods: Thirty-six 90Y-RE treatments 
performed in 26 patients (mean age 66y, range: 38-85) with liver 
tumor metastases (18 colorectal, 3 breast, 1 gastric, 1 endometrial, 
2 neuroendocrine (NET), 1 melanoma) were retrospectively 
analyzed. TD and HLD were estimated using a partition model 
based on pre-treatment 99mTc-MAA SPECT/CT. Treatment response 
was assessed at 3 months post-RE by 18F-FDG PET/CT according 
to PET Response Evaluation Criteria in Solid Tumors (PERCIST), 
considering Complete (CMR) and Partial Metabolic Response (PMR) 
as Objective Response (OR), while Stable (SMD) and Progressive 
Metabolic Disease (PMD) as Non-Response (NR). For assessing NET 
liver metastases’ response, Krenning score (KS) was applied on 111In-
Pentetreotide scan and KS 0-2 was classified as OR, while 3-4 as 
NR. Mann-Whitney U test was applied to correlate dose-response, 
while ROC curves were employed to identify optimal TD and HLD 
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cutoff in predicting OR. Overall survival (OS) was evaluated using 
Kaplan-Meier analysis. Results: According to PERCIST, OR was 
achieved in 14/36 (38.9%) 90Y-RE treatments: 3/36 CMR, 11/36 PMR. 
The remnant 22/36 (61.1%) resulted NR (16/36 SMD, 6/36 PMD).A 
significant dose-response correlation was found for TD with higher 
median doses in metastases with OR (278Gy, range 177-455) 
compared to metastases with NR (196Gy, range 64-449), p=0.005.
Both TD and HDL were found to be a good predictor of OR based 
on ROC analysis, with optimal cutoff value of 198.5Gy (AUC=0.776, 
92.9% sensitivity, 59.1% specificity) and 78Gy (AUC=0.703, 64.3% 
sensitivity, 68.2% specificity) respectively, in predicting 3-months 
metabolic response. Median OS was significantly longer for OR than 
NR (22.5 vs. 13.5 months, p=0.001) as well as a longer median OS 
was observed for TD>198.5Gy compared to lower TD (17.5 vs. 11 
months, p=0.040). HLD-survival correlation resulted not statistically 
significant. Conclusion: Our preliminary results demonstrated 
significant TD-response and TD-OS correlation, confirming the 
reliability of personalized dosimetry for 90Y-RE treatment planning. 
A TD ≥ 198.5Gy may predict OR and prolonged OS with high 
sensitivity. 

EPS-169
Efficacy assessment of Radio-embolization for 
Hepatocellular carcinoma mainly posts an in-complete 
response to Chemo-embolization
S. Binzaqr, F. Debordeaux, J. Blanc, E. Hindie, B. Lapuyade, J. 
Pinaquy;  
University of Bordeaux, Bordeaux, FRANCE.

Aim/Introduction: Hepatocellular carcinoma (HCC) is the fifth most 
common neoplasm worldwide and the third most common cause of 
cancer-related death. Selective internal radiation therapy (SIRT) and 
trans-arterial chemoembolization (TACE) are two of the most used 
treatment modalities in localized HCC. Although TACE is a generally 
safe procedure, it might cause several vascular complications such 
as spasms, and inflammatory constriction and, in severe cases, 
may lead to occlusion, dissection, and collateralization. Therefore, 
it’s acclaimed that those complications could restrict the targeted 
response of the radio-embolization when used as second-line 
therapy. In this study, we will evaluate the efficacy of SIRT using 
Yttrium 90 Microspheres post-incomplete response to TACE. 
Materials and Methods: This is a retrospective, monocentric study 
performed at Bordeaux University Hospital between 2015 and 
2022. We included all patients with localized HCC, treated by TACE 
with partial response and subsequently the same territory retreated 
by SIRT within six months and followed up for at least six months. 
In contrast, the outcome of the radio-embolization was based on 
combined score criteria (alpha-fetoprotein level, pathology report, 
and radiological assessment). We categorized the tumor response 
as complete response, partial response, progressive disease, and 
stable disease. Results: After reviewing over 280 patients who 
underwent SIRT between 2015 and 2022, 17 patients met the 
inclusion criteria. There were 13 males and four females, and their 
mean age was 68 years old. According to the Barcelona Clinic Liver 
Cancer (BCLC) staging system, two patients have staged A, two 
patients were in stage B, and 13 patients were in stage C. The mean 
of TACE therapy was 1.7 sessions. Regarding SIRT, we treated five 
patients with Thera-Sphere, and their mean tumor absorbed dose 
was 402.8, whereas 12 patients were treated with SIR-Sphere, and 
their mean tumor absorbed dose was 173.5. Depending on the 

combined score value, 10 (58.8%) and 3 (17.6%) patients showed 
complete and partial responses consecutively, whereas three 
(17.6%) and only one (5.8%) patients represented stable disease 
and progressive disease, respectively. Conclusion: We found that 
radio-embolization post-in-complete chemo-embolization has 
an objective response in 58.8% of cases. Despite the vascular 
complication known for TACE, it does not apparently affect the 
outcome of SIRT, which could give a favorable response.

EPS-170
Hepatic transarterial radioembolization with 90Yttrium 
spheres of colorectal hepatic metastases: safety and 
survival outcomes
T. Rudolphi-Solero1, E. M. Triviño Ibáñez1,2, M. Rueda-Cáceres3, 
J. Ciampi-Dopazo4, P. Pardo-Moreno4, E. González-Flores3, A. 
Rodríguez-Fernández1,2;  
1Unidad de Gestión Clínica de Medicina Nuclear. Hospital 
Universitario Virgen de las Nieves, Granada, SPAIN, 2Instituto 
de Investigación Biosanitaria ibs.GRANADA, Granada, 
SPAIN, 3Unidad de Gestión Clínica de Oncología Médica. 
Hospital Universitario Virgen de las Nieves, Granada, SPAIN, 
4Unidad de Gestión Clínica de Radiodiagnóstico. Hospital 
Universitario Virgen de las Nieves, Granada, SPAIN.

Aim/Introduction: The aim of this study was to analyze the 
safety, treatment characteristics and survival outcomes of hepatic 
transarterial radioembolization with 90Yttrium spheres (TARE) for 
unresectable colorectal carcinoma liver metastases refractory to 
standard of care therapy. Materials and Methods: Prospective, 
longitudinal study which included 30 patients with colorectal 
liver metastases treated by TARE, between November 2015 and 
December 2021. Exposure to chemotherapeutic or biologic agents, 
prior liver therapies, biochemical parameters before and after 
treatment, radiation dosimetry and complications were recorded. 
The therapeutic response was evaluated at 3 and 6 months of 
the TARE (criteria RECIST1.1). Survival outcomes and clinical or 
biochemical adverse events were recorded. Results: 40 TARE were 
performed in 30 patients (age 61.80±8.27 years, 63.3% men, mean 
follow-up 34.77±11.62 months). Twenty-seven (90%) of patients 
had received at least one previous systemic chemotherapy. Fifteen 
(50%) cases presented bilobar liver involvement, with a tumor load 
greater than 25% in 46.7% of the cases. The most frequent type of 
TARE was unilobar (76.7% cases). The mean of perfused volume and 
Yttrium-90 activity was 1688.50 ± 922.15 cm3 and 6.90 ± 3.10 Gbq 
respectively with an absorbed dose in the tumor tissue of 546,40 
± 194.36 Gy and an average tumor-to-normal-liver ratio (TNR) of 
215.60 ± 27.76. At 3 months, a complete response to treatment 
was observed in one patient (3.3%), partial response in 4 patients 
(13.3%), stable disease in 10 patients (33.3%), and progressive 
disease in 12 patients (40%).There were acute or delayed toxicity 12 
(40%) of patients, with the hyperbilirubinemia in 7 patients (grade 3 
or 4 in 5 patients) the most common side effect. Twenty-one (70%) 
of 30 patients had died. Median OS was 37.42 months (95% CI 30.23-
43.72) from diagnosis of primary tumour and 10.25 months (95% 
CI 4.56-15.48) from first Y90. The factors associated with a lower 
OS were: metastases disease at diagnosis (p=0.042), extrahepatic 
metastases (p=0.036), treatment with aflibercept (p=0.025), 
Neutrophil/ Lymphocyte and Platelet/Lymphocyte ratio (p=0.011) 
prior to TARE, injected activity (p=0.05), perfused volume (p=0.037), 
absorbed tumor dose <100Gy (p=0.020), aspartate and glutamate 
aminotransferase, alkaline phosphatase, gamma glutamyl 
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transferase, total bilirubin, albumin, lactate dehydrogenase, and 
Neutrophil/ Lymphocyte ratio (p<0.05) after to TARE. Conclusion: 
In our study, TARE is safe and effective treatment for unresectable 
colorectal carcinoma liver metastases. Prognostic variables range 
from biochemical parameters to factors related to tumor dosimetry.

EPS-171
The value of ALBI grade for prognostic stratification in 
patients with hepatocarcinoma undergoing Transarterial 
Radioembolization
F. Gelardi1,2, M. Rodari2, C. Pini1,2, R. Zanca1,2, A. Artesani1,1, G. Tosi2, 
M. Sollini1,2, A. Chiti1,2;  
1Humanitas University, Pieve Emanuele, ITALY, 2IRCCS 
Humanitas Research Hospital, Rozzano, ITALY.

Aim/Introduction: Hepatocarcinoma (HCC) is frequently diagnosed 
at advanced stages, showing unresectable disease and poor 
prognosis. In current HCC guidelines, the extent of disease and 
liver function according to Child-Pugh (C-P) classification are the 
main prognostic factors guiding patients’ management. However, 
the C-P classification considers clinical and subjective variables (i.e., 
ascites and encephalopathy), affecting the accuracy of prognostic 
stratification. The ALBI grade was proposed as a new prognostic 
score to assess liver function with the strength of including only 
objective and quantifiable parameters (i.e., albumin and total 
bilirubin). The ALBI grade is becoming increasingly popular in 
different clinical contexts. Our aim was to assess the ability of 
the ALBI grade to predict outcome in HCC patients treated with 
transarterial radioembolization (TARE). Materials and Methods: 
We retrospectively enrolled patients with unresectable HCC 
undergoing TARE in our institution. We performed in all patients 
a preliminary dosimetric study and subsequently an Yttrium-90 
TARE. We defined BCLC, C-P class and ALBI grade before TARE. We 
assessed Overall survival (OS) and Progression Free Survival (PFS) 
with Kaplan-Meier curves. In each C-P and BCLC class, we sub-
stratified survival analyses according to ALBI to investigate whether 
a more appropriate prognostic stratification could be provided. We 
performed further survival analyses based on treatments before 
TARE, dividing the population into “naïve” and previously treated 
patients. We used Cox proportional regression models to identify 
prognostic predictors. Results: We included 72 patients with HCC 
treated with TARE. The ALBI grade identified two clusters of patients 
with a survival difference of almost 50 months (p-value 0.019), 
whereas no significant difference in survival was showed among C-P 
classes. The ALBI grade recognised patients with different prognosis 
even within C-P classes. In C-P class A, we observed progressive 
decrease in survival in agreement with ALBI (p-value 0.019). The 
ALBI grade outperformed the C-P classification in prognostic 
stratification across BCLC classes. In BCLC class B, OS was 109, 57.8 
and 34.3 in ALBI 1, 2 and 3, respectively (p-value 0.017). In treatment 
naïve patients, the ALBI grade was not successful, whereas the 
presence and degree of portal vein thrombosis significantly affected 
prognosis (p-value 0.003). Conclusion: The ALBI grade provided an 
excellent prognostic stratification, outperforming C-P classification 
in patients with HCC undergoing TARE. The ALBI grade is promising 
and, together with the extent of the disease, may support clinicians 
in appropriate management of patients with unresectable HCC. 

EPS-172
Efficacy of the personalized, dosimetry-based PRRT 
treatment of patients with neuroendocrine tumors using 
[177Lu]Lu-DOTA-TATE or [177Lu]/[90Y]Lu/Y-DOTA-TATE 
mixture - the DUONEN multicenter study
M. Opalinska1, R. Mikołajczak2, G. Kamiński3, M. Dedecjus4, 
A. Kowalska5, M. Kołodziej3, M. Saracyn3, P. Garnuszek2, I. 
Cieszykowska2, A. Sowa-Staszczak6, A. Hubalewska-Dydejczyk7;  
1Nuclear Medicine Unit, Endocrinology, Oncologic Endocrinology 
and Nuclear Medicine Department, University Hospital in Krakow, 
Krakow, POLAND, 2Radioisotope Centre POLATOM, National 
Centre for Nuclear Research, Otwock, POLAND, 3Department 
of Endocrinology and Isotope Therapy, Military Institute of 
Medicine, Warsaw, POLAND, 4Department of Endocrine 
Oncology and Nuclear Medicine, Maria Sklodowska-Curie 
National Research Institute of Oncology, Warsaw, POLAND, 
5Collegium Medicum, Jan Kochanowski University in Kielce, 
Kielce, POLAND, 6Jagiellonian University Medical Collage, 
Krakow, POLAND, 7Chair and Department of Endocrinology, 
Jagiellonian University Medical College, Krakow, POLAND.

Aim/Introduction: Peptide Receptor Radionuclide Therapy (PRRT) is 
an effective, second/third-line treatment for advanced, disseminated 
neuroendocrine tumors (NETs) with good somatostatin receptors 
expression. In spite of many published studies, the consensus on 
the optimal PRRT treatment algorithm has not been reached yet.
The main objectives of the DUONEN multicenter, randomized, 
phase III study (EUDRACT No: 2020-006068-99) are: - development 
of a dosimetry-based personalized PRRT algorithm for patients with 
disseminated NETs - efficacy assessment of the dosimetry-based 
personalized therapy with mixture of [177Lu]Lu- and [90Y]Y-DOTA-
TATE in comparison with use of [177Lu]Lu-DOTA-TATE in standard 
doses (7400MBq). Materials and Methods: 92 adult patients 
with advanced, unresectable well-differentiated (G1 and G2) 
NETs, progressing on long-acting somatostatin analogues will be 
randomized into four arms: - A - treated with [177Lu]Lu -DOTA-TATE 
with constant radioactivity of 7400MBq per cycle - B - treated with 
mixture of [177Lu]Lu-DOTA-TATE and [90Y]Y-DOTA-TATE, initially at 
a ratio of 3700:1850MBq/MBq. The [177Lu]Lu-DOTA-TATE activity 
will be constant in all cycles, the [90Y]Y-DOTA-TATE activity will be 
adjusted in the second, the third and the fourth cycle, based on 
bone marrow and kidney dosimetry to obtain the highest radiation 
dose in tumor tissue. - C - treated with mixture of [177Lu]Lu-DOTA-
TATE and [90Y]Y-DOTA-TATE, initially at a ratio of 3700:1850 MBq/
MBq, analogous to arm B, except that here the activity of [90Y]
Y-DOTA-TATE will be constant and the activity of [177Lu]Lu-DOTA-
TATE will depend on the results of dosimetry - D - treated with 
[177Lu]Lu -DOTA-TATE initially with the activity of 7400MBq and then 
with an individualized doses based on dosimetry results. Results: 
Patients’ enrolment to the study has already started. The treatment 
efficacy will be evaluated on morphological imaging (TK or MR) 
according to RECIST 1.1 criteria and compared among arms. The 
safety of individual PRRT schemes will be assessed by monitoring 
of the kidney and bone marrow biochemical function. Conclusion: 
The DUONEN study is designed to develop the optimal algorithm 
of PRRT for patients with disseminated NET based on personalized 
dosimetry. This approach would enable to deliver the maximal 
activity to the tumor tissue maintaining the safety of critical organs. 
Acknowledgements: The study is funded by the Medical Research 
Agency (Project number 2019/ABM/01/00077-00).
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Evaluation of the efficacy of second 177Lu-DOTATATE 
PRRT course in patients with progressive GEP-NET using 
dual-tracer imaging with 18FDG and 68Ga-DOTA-TOC/
TATE PET/CT. Preliminary results of a multicenter study
M. Rodrigues1, D. Paez2, L. Kabasakal3, K. Kairemo4, C. Grana5, R. 
Baum6, I. Virgolini1;  
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Aim/Introduction: Peptide receptor radionuclide therapy (PRRT) 
appears to be the most effective therapeutic option in the 
management of inoperable or metastasized neuroendocrine 
tumors (NET) patients. 18FDG PET/CT has been used increasingly 
for evaluation of NET. The purpose of this multicenter retrospective 
study was to evaluate the efficacy of PRRT retreatment with 177Lu-
DOTATATE in patients with advanced gastroenteropancreatic (GEP) 
NET that showed progression of disease during follow-up after the 
first PRRT course. Dual-tracer imaging with 18FDG and 68Ga-DOTA-
TOC/TATE PET/CT was applied. Materials and Methods: 44 patients 
(31 male, 13 female; age: 29-79, mean 56.26 years) with progressive 
GEP-NET (pancreas 21, other GEP-NET 23; G1 2, G2 33, G3 9) who 
underwent 2 PRRT courses with 177Lu-DOTATATE and combined 
68Ga-DOTA-TOC/TATE PET/CT and 18FDG PET/CT investigations 
(before PRRT, 3 months after completion of first PRRT course, and 
every 6-9 months thereafter) were evaluated. 68Ga-DOTA-TOC/
TATE and 18FDG PET/CT were performed within 2 days to 6 weeks 
of each other. Between these two scans, no therapy including 
PRRT was given. Results: Before first PRRT, 36 patients were 18FDG-
negative and 8 patients 18FDG-positive. After second PRRT course, 
29 patients were 18FDG-negative and 15 patients 18FDG-positive. 
Two patients were in partial remission, 26 patients in stable disease 
and 16 patients in progressive disease. Median time to progression 
was 18.26 months. Median overall survival was 120 months. Overall 
survival was significantly higher (p<0.05) in 18FDG-negative than in 
18FDG-positive patients. Patients with 18FDG-negative after second 
PRRT course were still alive at end of this observation time and had 
partial remission to stable disease while 18FDG-positive patients 
deceased under stable or progressive disease. No significant 
difference in duration of disease between male and female 
patients was observed. Conclusion: PRRT retreatment with 177Lu-
DOTATATE was effective for the majority of GEP-NET patients with 
disease progression after first PRRT course. Patients who were 18FDG 
negative after 2 PRRT courses had a significantly longer overall 
survival and progression free survival than those who were 18FDG 
positive. Therefore, 18FDG PET/CT may contribute to management 
and evaluation of prognosis of GEP-NET patients. Applying a dual-
tracer approach with 68Ga-TOC/TATE and 18FDG-PET/CT imaging 
can help the decision-making process for therapy selection in GEP-
NET patients. 

EPS-174
GEPNET and Early Progression after LRT. Application of a 
Modified TGR to Increase the Accuracy of Prediction Model
F. Scalorbi, G. Calareso, E. M. Garanzini, S. Mazzaglia, G. Argiroffi, 
V. Fuoco, E. Seregni, M. Maccauro;  
Istituto Nazionale Tumori Milano, Milan, ITALY.

Aim/Introduction: Tumor Growth Rate (TGR) allows for early and 
quantitative assessment of SSA and LRT (ligand radio-therapy) 
response in GEPNET. The aim is to evaluate the added value of 
modified TGR to correctly identify the early progression after LRT, 
even in case of not spherical lesions. Materials and Methods: 
Progressive metastatic G1-G2 GEP-NETs treated with LRT (177Lu-
DOTATATE, 4 cycles, 7.4 GBq) at our centre from 04/2019 to 07/2021 
were considered. Inclusion criteria were 3 CT per patient: one within 
3 months before LRT, one after two LRT cycles and one within 4 
months after LRT, to assess the early progression (according to 
RECIST 1.1). TGR, obtained comparing baseline and interim CT, was 
calculated in two ways: by approximating lesion volume to (i) a 
sphere (the classical-TGR) or (ii) an elliptical cylinder (modified TGR). 
Multivariate analysis was performed to determine predictability 
of the two TGR models and clinical features (age, gender, primary 
tumor, grading) in the evaluation of PD. ROC curves were calculated 
to determine the performance of the two models. A sub-analysis 
was run only considering non-spherical lesions, to compare the 
two models in this particular setting. Stata software was applied 
for statistical analysis. P value <0.05 was considered statistically 
significant. Results: 58 patients (24 males, 34 females, mean 
age 62.8 years) were analysed, resulting in 34.5% midgut, 65.5% 
foregut, 43.1% G1 and 56.9% G2. Considering RECIST, 8.6% had 
early progression (PD). Overall 20 showed non-spherical lesions, 
of which 10% had PD. Multivariate regression highlights that TGR 
was the only predictor of progression (p value <0.000) considering 
both modified and classic TGR. Considering the whole population, 
ROC curves of the two TGR models were comparable while for the 
non-spherical setting the modified TGR showed higher accuracy 
(AUC 0.97 versus 0.94). Conclusion: Both classical and modified TGR 
models are good predictors of early progression after LRT in case 
of spherical lesion geometry while for different shapes the latter 
showed higher accuracy, paving the way for further investigations 
finalized to clinical application. References: Dromain, C. et al. Tumor 
growth rate as a metric of progression, response, and prognosis 
in pancreatic and intestinal neuroendocrine tumors. BMC Cancer 
19, 66 (2019).Pettersson OJ et al. Tumor growth rate in pancreatic 
neuroendocrine tumor patients undergoing PRRT with 177Lu-
DOTATATE. Endocr Connect. 2021 Apr 22;10(4):422-431
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Rhenium-188 as irradiation therapy for non-melanoma 
skin cancer- Study update
S. Schwarzenböck, M. Krönert, J. Kurth, M. Heuschkel, G. Ojak, J. 
Roewer, P. Troitzsch, A. Riedmiller-Schraven, M. Doerschner, B. J. 
Krause, S. Emmert, J. K. Tietze;  
Rostock University Medical Center, Rostock, GERMANY.

Aim/Introduction: Surgery of large or unfavorably located non-
melanoma skin cancer (NMSC) may lead to disappointing results. 
Materials and Methods: In this monocentric study Rhenium-SCT®, 
a paste based on rhenium-188, was investigated as treatment 
option of NMSC. 22 patients (40 lesions; 37/40 lesions within the 
study, 3/40 outside the study) with histologically confirmed NMSC 
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(58% (23) basal cell carcinomas (thickness of 0.2-2.1 mm), 30% (12) 
M. Bowen (0.1-0.4 mm), and 13% (5) squamous cell carcinomas 
(0.3-1.6 mm)) were treated once with Rhenium-188 with a targeted 
dose of 50 Gy. Median applied activity was 111.4 MBq (range 
21.0-1168.0 MBq), treated lesion size 3.1 cm2 (0.5 -19.5 cm2) and 
individual treatment time 89 Min (38-175 Min).Response rate, 
adverse events (AE) and healing process was controlled after 14 
days, 4 months and 12 months. We present the follow up data of 
all 22 patients (40 lesions) after 14 days/4 month and of 13 patients 
(27 lesions) after 12 months. Results: Rhenium-SCT® treatment 
was completely painless, no AE were observed.On day 14 after 
treatment most lesions increased in size from 10 % up to 900 % 
due the inflammation, 20% showed a decrease in size. Crusts were 
found on 32 (80%) of the lesions, in 3 (7.5%) scaling and in 2 (5%) 
erosions were observed. No AE were reported in 62.5% of the cases, 
17.5% complained about itching, 12.5% about mild pain and 7.5% 
about a burning sensation. After 4 month 34 (85%) of the lesion 
seemed completely healed (no malignant aspect), 6 lesions (15%) 
were suspect, but only 1/6 could be histologically confirmed as 
persistent NMSC (therefore surgically treated). One patient had 
developed an ulcer as a rare complication and received adequate 
treatment. 87.7% of the patients did not report any AE, 7.5% still 
observed itching, 5% (2 patients) complained about pain (cases with 
confirmed persistent NMSC and ulcer, respectively). The esthetic 
results were graded as good or very good in 36 lesions (90%).After 
12 months 24 (88.9%) of the lesions seemed healed (no malignant 
aspect) and 3 (11.1%) were suspect, but in none persistent NMSC 
was histologically detectable.The most common negative esthetic 
aspect was hypopigmentation in 48.1% or mild scarring in 66.7% 
of patients, esthetic results were rated as good or very good in 26 
(96.3%) of lesions. Conclusion: Rhenium-SCT® is a valid treatment 
alternative to surgery. 
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Locoregional treatment of glioblastoma with targeted 
alpha therapy: [213Bi]Bi-DOTA-substance P vs [225Ac]Ac-
DOTA-substance P - analysis of influence parameters
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Aim/Introduction: The most malignant primary brain tumour is 
glioblastoma (GB). Therefore, introduction of new treatment options 
is critically important. We analyse our experience of locoregional 
targeted alpha therapy in patients with GB. The aim of this study 
was to asses treatment with different alpha emitters [213Bi]Bi-DOTA-
SP and [225Ac]Ac-DOTA-SP. Materials and Methods: Treatment was 
performed as salvage therapy in patients with recurrent primary 
and secondary GB with [213Bi]Bi-DOTA-SP and [225Ac]Ac-DOTA-SP. 
[213Bi]Bi-DOTA-SP was used in 20 primary (48.2 ± 11.8 years old) and 
in 9 secondary (38.8±10.8 years old) GB patients; [225Ac]Ac-DOTA-
SP in 15 primary (45.1 ± 9.9 years old) and in 6 secondary (37.8 ± 
6.4 years old) GB patients. Results: Patients were treated with [213Bi]

Bi-DOTA-SP with injected activity approximately 1.85 GBq per cycle 
and [225Ac]Ac-DOTA-SP in a dose escalation scheme an activity of 
10 MBq followed by 20 MBq and 30 MBq. There was no statistically 
significant difference between groups in survival parameters. 
Survival parameters of primary glioblastoma patients treated with 
[213Bi]Bi-DOTA-SP and [225Ac]Ac-DOTA-SP were [months]: PFS 2.7 
vs 2.4, OS-d 23.6 vs 21.0, OS-t 7.5 vs 5.0, OS-r 10.9 vs 12.0. Survival 
parameters of secondary glioblastoma patients treated with [213Bi]
Bi-DOTA-SP and [225Ac]Ac-DOTA-SP were {months}: PFS 5.8 vs 2.4, 
OS-d 52.3 vs 65.0, OS-t 16.4 vs 16.0, OS-c 18.4 vs 36.0. Local treatment 
with [213Bi]Bi-DOTA-SP and [225Ac]Ac-DOTA-SP was well tolerated. 
In group treated with [213Bi]Bi-DOTA-SP was observed: in 4 out 
29 patients, some flush of face, in 2 patients, transient worsening 
of paresis and aphasia and in 10 patients, epileptic seizures, it is 
lack of data of haematological, liver and kidney toxicity. In group 
treated with [225Ac]Ac-DOTA-SP was observed: epileptic seizures in 
4 patients and worsening of hemiparesis or aphasia in 6 patients, 
thrombopenia grade 2 in one patient (in the 20 MBq group), 
thrombopenia grade 3 in one patient (in the 30 MBq group), liver 
toxicity grade 1 in one patient (in the 30 MBq group). Conclusion: 
Similar results after 213Bi or 225Ac radiopharmaceuticals applications 
and similar number and character of adverse reactions may suggest 
that the local treatment of brain tumors can be greatly simplified 
and does not require any additional production and distribution 
of the 213Bi generators. The experience to date shows that local 
radioisotope treatment of brain tumors requires further dosimetry 
studies taking into account the complexity of biological processes. 
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Semi-automated segmentation method of 68Ga-DOTATOC 
PET for dosimetry prediction in refractory meningiomas 
treated by 177Lu-DOTATATE
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Verger1,2,3;  
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Aim/Introduction: Tumor dosimetry during somatostatin receptor-
targeted peptide receptor radionuclide therapy (PRRT) by 177Lu-
DOTATATE may contribute to improve follow-up and treatment 
response of refractory meningiomas. Notably, it was reported 
that Maximal Standardized Uptake Value (SUVmax) in volumes 
of interest drawn from pretherapeutic PET images can predict 
tumor absorbed dose (1). This study aims to evaluate SUVmean 
derived values as tumor absorbed dose predictive factors and 
proposes a semi-automated segmentation method to determine 
metabolic tumor volume with pretherapeutic 68Ga-DOTATOC PET. 
Materials and Methods: Twenty meningioma lesions from eight 
patients were analyzed. The ground truth PET volume (VolGT) 
was computed from manual segmentations by three experienced 
independent nuclear physicians using STAPLE algorithm. Several 
semi-automated PET segmentation methods were tested, the 
volume providing the lowest Haussdorff distance with VolGT being 
defined as Volopt: SUV absolute value (2.3)-threshold; multiple 
relative-thresholds (% of tumor SUVmax, hypophysis SUVmean 
and meninges SUVmean) with optimal threshold optimized and 
adaptative methods (Jentzen, Nestle, Otsu and Contrast-based 
method). Tumor absorbed doses were obtained from PET VolGT and 
Volopt on SPECT imaging performed on a 360° whole-body CZT-
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camera at 24, 96 and 168 h after administration of 177Lu-DOTATATE. 
As mean absorbed doses depend on uptake and volume, the 
Total Lesion Uptake (TLU) computed as SUVmean multiplied by 
the metabolic volume was also calculated. Spearman correlation 
coefficients between SUVmax, SUVmean and TLU values from the 
pretherapeutic PET VolGT and Volopt with their corresponding 
tumor absorbed doses were computed. Results: SUVmean and TLU 
showed better correlation coefficients with the tumor absorbed 
doses than SUVmax when determined with the VolGT (respective 
correlation coefficients of 0.67 and 0.65 for SUVmean and TLU, 0.40 
for SUVmax). Volopt was based on a 3.1 relative threshold with 
meninges SUVmean with a mean Haussdorff distance of 4.4mm. 
With this Volopt, better correlations with the tumor absorbed 
doses were also observed for SUVmean derived values (respective 
correlation coefficients of 0.51 and 0.65 for SUVmean and TLU, 0.39 
for SUVmax). Conclusion: Pretherapeutic PET SUVmean derived 
values provide better tumor absorbed doses prediction during 177Lu-
DOTATATE PRRT in refractory meningiomas than SUVmax, justifying 
the need to accurately define pretherapeutic PET volumes. The 
current study provides a semi-automated segmentation method 
which helps to determine such tumor volume to achieve good 
reproducibility between physicians. References: (1) Peters SMB et 
al. [68Ga]Ga-PSMA-11 PET imaging as a predictor for absorbed doses 
in organs at risk and small lesions in [177Lu]Lu-PSMA-617 treatment. 
Eur J Nucl Med Mol Imaging. 2022;49(4):1101-1112.

EPS-178
Safety and efficacy of 90Y-FAPI-46 radioligand therapy in 
patients with advanced sarcoma and cancer entities
W. Fendler1, K. M. Pabst1, L. Kessler1, P. F. Costa1, J. Ferdinandus1, 
M. Weber1, M. Lippert1, K. Lueckerath1, N. Hirmas1, K. Kostbade2, I. 
A. Mavroeidi2, M. Schuler2, M. Ahrens3, C. Rischpler1, S. Bauer2, K. 
Herrmann1, J. T. Siveke2, R. Hamacher2;  
1Department of Nuclear Medicine, Essen, GERMANY, 
2Department of Oncology, Essen, GERMANY, 
3Department of Oncology, Frankfurt, GERMANY.

Aim/Introduction: Feasibility of fibroblast activation protein 
(FAP)-directed 90Y-FAPI-46 radioligand therapy (RLT) has been 
reported previously. Here, we report tumor response and safety of 
90Y-FAPI-46 RLT in an expanded cohort of patients with advanced 
sarcoma, pancreatic cancer (PDAC) and other cancer entities. 
Materials and Methods: RLT was offered to patients in case of (a) 
progressive metastatic malignancy, (b) exhaustion of approved 
therapies, and (c) high FAP expression, defined as SUVmax ≥ 10 in 
more than 50% of tumor lesions. In case of focal uptake on initial 
90Y-FAPI-46 bremsstrahlung scintigraphy, patients underwent up 
to four cycles of RLT. Endpoint were the objective response rate 
according to RECIST, PET response rate according to PERCIST, 
overall survival, dosimetry and safety of FAP RLT. Results: From June 
2020 to February 2022, n=21 patients (n=16/3/1/1 sarcoma/PDAC/
prostate/gastric cancer; 38% ECOG PS ≥2) received n=47 90Y-FAPI-46 
RLT cycles; n=16/21 (76%) patients underwent repeat RLT. RECIST 
objective responses were confirmed in n=8 of 21 patients (38%; 8 
of 16 [50%] of evaluable patients). According to RECIST 8 patients 
had partial responses and 1 stable disease after RLT. Response 
was associated with prolonged overall survival (log rank p=0.013). 
PERCIST response was noted in n=8 of 21 patients (38%; 8 of 15 
[53%] of evaluable patients). Dosimetry was acquired in n=19 of 21 
patients (90%). Mean absorbed dose was 0.53 Gy/GBq in kidney, 
0.04 Gy/GBq in bone marrow and below 0.14 Gy/GBq in liver and 
lung. Treatment-related grade 3 or 4 adverse events were observed 

in n=8 (38%) patients with thrombocytopenia (n=6) and anemia 
(n=6) being most prevalent. Conclusion: In patients with advanced 
FAP-avid sarcomas, PDAC and other cancer entities, 90Y-FAPI-46 RLT 
led to objective response in more than one third of patients. Safety 
was favorable. Discontinuation after the first cycle and a low rate of 
partial response require for future improvement of FAP RLT. 

EPS-179
Peptide receptor radionuclide therapy (PRRT) in Vipoma-
NETs followed in second line by the surgical excision of 
the liver metastases, aiming to a longer term survival and 
quality of life
G. Limouris1,2, G. Fragulidis3, V. Krylov4, M. B. Dolgushin5, A. G. 
Zafeirakis2;  
1Nuclear Medicine, Medical School, National and Kapodistrian 
University of Athens, Athens, GREECE, 2Nucl Med Dept, Army 
Share Fund Hospital of Athens, Athens, GREECE, 3Second 
Surgical Clinic, National and Kapodistrian University of Athens, 
Athens, GREECE, 4Nuclear Medicine Department “Anatoly 
Tsyb” Research Center, Obninsk, RUSSIAN FEDERATION, 
5Radiology Dept, FTsMN Federal State Institute, Federal 
Med Biol Agency, Moscow, RUSSIAN FEDERATION.

Aim/Introduction: VIPoma NETs are extremely rare (with a prevalence 
of 0.01 % among all pancreatic NETs), life-threatening, functioning; 
however, when present, patients’ survival is rather mediocre. We 
aimed to report on the efficacy of peptide receptor radionuclide 
therapy (PRRT) in a rare tiny cohort of liver metastasized VIPoma 
NETs followed by surgical lesion excision, aiming to optimize PRRT 
for longer-term survival and quality of life. Materials and Methods: 
From 1997 up to 2015 only four patients (m=3, f=1, age range 
49-69 years) presented with bilobar liver metastasized pancreatic 
VIPoma-NETs, by biopsy confirmed and were pre-included in the 
study. All four had 111In-DTPA-Octreotide avid disease (visual score 
IV) and underwent curative-intent surgical resection followed the 
first-line intra-arterially PRRT with 177Lu-DOTA-NOC, in an average 
activity of 7.3±2.3 GBq per patient/per session, consecutively. 
The time interval between sessions was of 6-8 weeks. Infusion 
repetition did not exceed the 6 fold. During surgery, prophylactic 
cholecystectomy was performed to obviate adverse events due 
to the use of somatostatin analogs. Response assessment was 
classified according to RECIST 1.1 criteria. Dosimetry was performed 
according to OLINDA/EXM 1.0 program. CT/MRI was done before 
and after the end of treatment and monthly US images for follow-
up. Because VIPoma is very rare and no consensual diagnostic 
criteria practically exist to define it, we applied three concrete 
criteria to evaluate the treatment efficacy (a) the watery diarrhea 
behavior, (b) the VIP, and (c) the Cr-A over-secretion. Median OS 
and PFS were estimated using the Kaplan-Meier method. Results: 
None of the four treated patients resulted in complete response; 
the partial response was assessed in two and stable disease in 
another two cases. The median PFS and OS were 36 and 48 months, 
respectively. The organ average radiation dose was estimated as 
follows: (a) Liver Tumor 35.0 mGy/MBq, (b) Liver 0.03-0.1 mGy/MBq, 
(c) Kidneys 0.02-0.5 mGy/MBq, (d) Spleen 0.02-1.2 mGy/MBq and 
(f ) Bone marrow 0.008-0.04 mGy/MBq. Distinctive side effects were 
not noticed except a WHO toxicity grade 1 to 2 erythro‐, leuko‐, 
and thrombocytopenia occurred in 3 (75 %) cases observed about 
after the 4th session. Conclusion: In liver metastasized, VIPoma 
NETs scheduled for radiopeptide therapy, complementary surgical 
exeresis, slows down the tumor aggressiveness and accelerates the 
therapeutic efficacy despite the mediocre prognostic features of 
this rare NET histotype. The surgical resection appeared beneficial 
for all four cases but without achieving a definitive cure. 
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EPS-180
Y-90 glass microspheres residue after selective internal 
radiation therapy (SIRT) and impact on tumor absorbed 
dose by comparison to planned dosimetry with Tc99m 
MAA scintigraphy
S. Boughdad, R. Duran, J. O. Prior, M. Da Mota, M. Mendes-De-
Carvalho, J. Costes, N. Cherbuin, S. Gnesin, N. Schaefer;  
CHUV, Lausanne, SWITZERLAND.

Aim/Introduction: SIRT is routinely performed for liver tumors 
especially hepatocellular carcinoma (HCC). Optimized dosimetry in 
HCC patients with 205 Gy absorbed dose (AD) for perfused tumor is 
associated with better response rate (1). Pre-treatment Tc-99m-MAA 
scintigraphy (MAA) predicts SIRT dosimetry with good accuracy 
but might overestimate perfused tumor volume (PTV) AD in case 
of a significant Y90 residual activity (Y90-R). We measured Y90-R 
using Y90 PET and assessed its impact on PTV-AD in comparison to 
planned dosimetry on MAA. Other factors possibly associated with 
a higher Y90-R were investigated. Materials and Methods: Patients 
treated with glass micropheres (TheraSphere™) were included in 
this retrospective, single-centered study. Y90-R in MBq consisted 
of the TheraSphere™ vial and the microcatheter measured on 
a digital SiPM PET/CT scanner post-SIRT. T-test for dependent 
samples was used to compare perfused volume (PV) and PTV-AD 
on MAA and after subtracting the Y90-R. Mann-Whitney test was 
used to compare Y90-R as a function of microcatheter type (Terumo 
Progreat 2.7Fr. (PG) vs ASAHI Parkway Soft 1,98 F (AP)) and the 
arterial position SIRT delivery (lobar artery versus non-lobar artery). 
We used Spearman correlation to assess association between 
Y90-R, PV, PTV volume, PV-AD, PTV-AD and activity measured in 
TheraSphere™ vial before SIRT. Results: We measured Y90-R in 36 
patients (20 HCC) with 64 injections with a mean of 89±92.3MBq [2-
406] or 6.3±8.4% residual activity in comparison to the vial activity 
before SIRT (1775± 1152MBq [542-6269]). Significant differences 
were found for PV-AD (302±250Gy post-SIRT versus 336Gy±254.6Gy 
on MAA ; p<0.0001) and PTV-AD similarly (387±448Gy versus 
464±464Gy; p<0.001). There were significant differences according 
to the type of microcatheter used with higher Y90-R in smaller 
AP microcatheter (139±123MBq (AP) versus 128±115MBq (PG) ; 
p=0.025) and artery position for SIRT delivery (p=0.001). There was 
a significant correlation between Y90-R, PV, PVT, PV-AD, PTV-AD 
and the vial activity (Rho=0.43,0.49,-0.39,-0.49 and 0.50 respectively 
; p<0.005). Conclusion: We found a mean residue below 10% in 
this study and though Y90-R did significantly change PV-AD and 
PVT-AD, those values remained above the recommended threshold 
for HCC lesions and is not expected to impact treatment efficacy. 
Nonetheless, other factors such as the type of microcatheter type 
and the artery position for SIRT delivery were also statistically 
associated with Y90-R and should be accounted for in patients with 
borderline dosimetry on pre-treatment MAA as the recommended 
threshold of 205Gy for PVT-AD might not be reached. References: 
1) Garin et al. 2021

EPS-181
Multimodality treatment of Advanced Hepatocellular 
Carcinoma: An audit of a novel strategy for treating HCC 
with porto-venous tumour thrombus with a combination 
of SIRT, SBRT and targeted chemotherapy
D. Malik, I. Sen, A. Abhishek, M. Patekar, P. Thakral, A. Singhal, D. 
Manda;  
Fortis Memorial research institute (FMRI), Gurugram, INDIA.

Aim/Introduction: Portal vein tumor thrombosis (PVTT) is the most 
common macrovascular invasion of Hepatocellular carcinoma 
(HCC) and occurs in about 35%-50% of patients. PVTT represents 
a strong negative prognostic factor, due to the increased risk of 
tumor spread into the bloodstream and exclude the possibility of 
liver transplant as front-line treatment option. The combination 
of Selective intra-arterial Radioembolisation with Y-90 Spheres 
(SIRT) followed-by Stereotactic Body Radiotherapy (SBRT) directed 
specifically towards the portal venous thrombosis and systemic 
therapy with Lenvatinib have been hypothesized to improve survival 
of HCC patient. Materials and Methods: Twenty consecutive 
patients of unresectable HCC with PVTT underwent sequential 
SIRT followed-by SBRT directed towards PVTT and Lenvatinib as 
systemic therapy. Treatment with Lenvatinib was stopped when 
there was tumor progression, intolerable treatment-related adverse 
events (TRAE) etc. or death occurred. All patients were followed-up 
till death, or last visit censored till end of March-2022. LFTs, Child-
Pugh score and AFP levels were obtained at baseline followed-by 
02, 04, and 08 weeks after SBRT treatment. An imaging study was 
usually performed every 3 months, AFP response was defined as 
>50% decrease from baseline and survival was assessed using 
Kaplan-Meier method. Results: Of the consecutive twenty-patients, 
17 were male with median age of 63 years (56-71) and all patients 
had a Grade 0/1 ECOG performance status. Child-Pugh A liver 
cirrhosis was observed in six patients, while 14 fell in the Child-
Pugh B status. Four patient had HBV, 08 with HCV, 2 ALD and six 
patients had cryptogenic CLD. The median duration of follow-up 
was 14 months with median survival being 13.2 months and 40% 
patients being alive at the time of censoring. Twelve (60%) patients 
had died during follow-up, 03 of whom died as a result of primary 
or metastatic disease progression, whereas 09 patients died as a 
result of parenchymal liver failure. The longest duration of response 
was 20 months. There were no grade 3/4 toxicities seen in any of 
the patients. Conclusion: There is yet no clear guidelines on the 
management of patients of HCC with PVTT, combination therapies 
intuitively seem to suggest the way forward. To optimize the 
outcomes of these patients a multimodality approach with skilled 
professionals and state of the art delivery systems is the need of 
the hour. In a rapidly evolving treatment landscape, downstaging 
disease to make amenable to resection or liver transplant may also 
be a viable option. 
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EPS-182 

Recurrence prediction model in non-small cell lung cancer 
using EMT hub genes and image texture features from 
18F-FDG PET image
H. Ju1, B. Kim2, K. Kim2, I. Lim2, B. Byun2, S. Woo2;  
1Radiological & Medico-Oncological Sciences, University 
of science & technology, Daejeon, KOREA, REPUBLIC OF, 
2Department of Nuclear Medicine, Korea institutes of radiological 
and medical sciences, Seoul, KOREA, REPUBLIC OF.

Aim/Introduction: The accuracy of recurrence prediction model 
can be improved by applying combination of patient’s genetic 
information and image quantitative features. The aim of this 
study was to estimate accuracy of recurrence prediction model in 
non-small cell lung cancer with image quantitative features from 
18F-FDG PET and EMT hub genes. Materials and Methods: The 
18F-FDG PET image and NGS data were obtained from TCGA/TCIA 
database. Total 96 patient’s data were separated into small gene 
modules by Weighted correlation network analysis (WGCNA) with 
gene expression pattern and gene function to identify hub genes. 
EMT hub genes were identified by protein-protein interaction assay. 
47 image features were extracted by Lifex. All image features and 
genes were tested by AUC from ROC curve assay. The EMT hub 
genes and 47 image texture features were used to identify the 
relation with recurrence by the relative risk and odds assay. Machine 
learning prediction model with gradient boosting algorithm was 
estimated with hub genes and image features had valid by univariate 
assay. Results: Twenty-two genes were identified as hub genes by 
gene expression. The relative risk/p-value of BMP2, PSMB9 and 
TBX hub genes were 1.332/0.0044, 0.6898/0.0358 and 2.09/0.0207, 
respectively. The relative risk/p-value of GLZLM GLNU, GLZLM 
ZLNU and SUVmin image features were 1.776/0.0437, 1.741/0.025 
and 1.828/0.0494, respectively. The test AUC and test accuracy 
of prediction model with entire hub genes and image features 
were 0.691 and 0.701, respectively. The AUC and test accuracy of 
prediction model with three hub genes and three image features 
were 0.808 and 0.828, respectively. Conclusion: The accuracy of the 
predictive model with gradient boost was improved by specifying 
image non-uniformity features and EMT hub genes related to 
recurrence. It is expected to be a tool to accurately predict the 
recurrence of non-small cell lung cancer patients in clinical practice. 

EPS-183
Sentinel lymph node biopsy in pediatric Wilms tumor
R. Sadeghi, R. Shojaeian, M. Horadfar, A. Mohammadipour, A. 
Azadmand, M. Parvizi Mashhadi;  
Mashhad University of Medical Sciences, 
Mashhad, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: Although the sentinel lymph node Biopsy 
(SLNB) is well stablished in solid tumors among adults but the 
experience on SLNB in pediatrics is still limited. In this article we 
report our experience of sentinel lymph node detection that is 
applied on pediatric solid renal tumors. Materials and Methods: 
Twenty 1-16 year old children with non-metastatic primary Wilms 
tumor regarding the radiological studies were enrolled. Radio tracer 
injection was carried out after renal vein, artery and ureter ligation, 
at the time of radical nephrectomy. Sentinel node detection and 
sampling was performed in every location with radiotracer count 
of 3 times more than background. Finally lymph node sampling 
was completed following the standard current discipline in Wilms 
tumor surgery. Results: A single SLN was detected in 16 patients. 
4 patients had more than one SLN. The most common site of 
SLN was inter aortocaval space. Histopathologic studies revealed 
tumor involvement in 3 sentinel nodes (15%). All other lymph 
node samples were also studied histologically and LN involvement 
was not detected in any of the cases with tumor free sentinel 
lymph node (no false negative case). Multiple LN involvement 
was reported in two patients with positive SLN in which, other 
involved lymph nodes were removed with the tumor during radical 
nephrectomy. Conclusion: Intraoperative SLNB is a safe and feasible 
tool to improve the accuracy of staging in pediatric Wilms’ tumor. 
We suggest to ligate renal artery and vein prior to radiotracer 
injection to diminish the background confounding effect. 

EPS-184
The application of 18F-FDG PET/MR in postoperative 
metastasis and restaging of liver cancer
S. Yun, Y. Xu;  
Hangzhou Universal Medical Imaging 
Diagnostic Center, Hang Zhou, CHINA.

Aim/Introduction: To explore the value of 18F-FDG PET/MR systemic 
imaging in postoperative metastasis detection and restaging of 
liver cancer. Materials and Methods: Retrospective analysis of PET/
MR, PET/CT imaging in 94 patients with liver cancer after surgery. 
On the same day, the whole body 18F-FDG PET/CT imaging and 
PET/MR imaging were performed. The differences in detection 
rate and restaging between the two devices were compared with 
pathology and clinical diagnosis as the gold standard. Results: 
In 94 patients with postoperative liver cancer, 51 patients with 
metastasis were found, with a total of 469 lesions, including 210 
lymph node metastases,, 30 intrahepatic metastases, 15 splenic 
metastases,15 lung and pleural metastases, 11 intracerebral 
metastases, 5 adrenal metastases and 178 bone metastases. 
The detection rate of lymph node and adrenal metastasis by the 
two devices is consistent. PET/MR found 56 more metastases 
than PET/CT in 28 patients, with significant statistical differences 
(χ2=28.86, P<0.01); 20 lesions were PET-MR positive but PET-CT was 
negative, including 15 liver metastases,5 splenic metastases and 4 
brain metastases; In 41 lesions, PET intake was negative on both 
devices, but MR was diagnosed with metastasis, including 5 liver 
metastases ,5 splenic metastases,4 brain metastases and 27 bone 
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metastases. The detection rate of PET/MR for liver, brain and bone 
metastasis is significantly higher than that of PET/CT (χ2=30.00, 
18.33, 29.22, P<0.01). PET/CT found 13 more lesions than PET/MR, 
with significant statistical differences(χ2=28.00, P<0.01), all of which 
were pulmonary metastasis; In 15 and medium-medium lung and 
pleural metastases, 10 lesions had obvious FDG uptake, 2 lesions 
had no significant uptake, and 3 pulmonary metastases were 
positive in PET-MR, while PET-CT showed Negative. Through PET/
MR examination, 15 patients changed the staging of PET/CT, with 
significant statistical differences (χ2=16.30, P<0.01). Conclusion: 
PET/MR has high value for postoperative metastasis and restaging 
of liver cancer. The detection rate for liver,splenic,craniocerebral and 
bone metastases is higher than PET/CT. Pulmonary lesions still need 
CT-assisted diagnosis. 

EPS-185
Prevalence and clinical response to treatment of patients 
with diarrhoea and borderline 75SeHCAT results
S. Bondía-Bescos1, P. Notta1, M. Pudis1, B. Hervás-Sanz1, A. 
Palomar-Muñoz1, E. Llinares-Tello1, A. Rodriguez-Gasén1, J. 
Suils-Ramón1, I. Gil-Viciano2, M. Buaki-Sogo2, A. Ruiz-Cerulla3, J. 
Guardiola-Capón3, M. Cortés-Romera1;  
1Nuclear Medicine-PET (IDI) Department, Bellvitge 
University Hospital, L’Hospitalet de Llobregat (Barcelona), 
SPAIN, 2Radiopharmaceutical Department, Bellvitge 
University Hospital, L’Hospitalet de Llobregat (Barcelona), 
SPAIN, 3Digestive System Department, Bellvitge University 
Hospital, L’Hospitalet de Llobregat (Barcelona), SPAIN.

Aim/Introduction: Bile acid diarrhoea (BAD) occurs in 4-5% of 
the population1. The first-line treatment of BAD is with bile acid 
sequestrants (BAS). It is acceptable to diagnose BAD with a suitable 
response to BAS, but the gold standard test is the SeHCAT. The 
most used cut-off value of this test is an abdominal retention score 
(ARS) <10%. We need more evidence to determine if ARS between 
10-15% has clinical relevance2. This study aims to evaluate the 
prevalence of BAD with SeHCAT ARS borderline results and to assess 
the response to BAS in those patients. Materials and Methods: A 
retrospective evaluation of SeHCAT test results performed between 
April 2010 and June 2019. The SeHCAT test was performed as a 
measurement of the 7-day ARS. Oral administration of 370KBq of 
tauroselcholic acid and a collimated gamma camera was used in 
all cases. We divided SeHCAT results into three groups: A = ARS 
< 10% (positive result), B = ARS between 10 - 15% (borderline 
result) and C = ARS > 15% (negative result). Clinical data regarding 
response to BAS was obtained from the medical records of group 
B patients. Results: A total of 2438 SeHCAT tests were evaluated. 
ARS results on 7-day was, group A = 1047p (42.9%), group B = 381p 
(15.6%) and group C = 1010p (41.4%). A total of 101 patients of 
group B received treatment with BAS. 13p without follow-up were 
excluded. A good response to treatment in group B was obtained 
in 59% (52/88), intolerance in 10% (12/88) and non-response in 
21% (24/88). In table 1 we divided the response to treatment of 
group B patients according to the type of BAD. Conclusion: A high 
percentage of patients with borderline SeHCAT results (between 
10% and 15%) have a suitable clinical response to BAS. BAD type II 
subgroup showed the best response to BAS followed by BAD type 
III. All the patients with borderline results should be considered for 
BAS treatment to correctly assess the clinical response. References: 
1. Barkun AN, Love J, Gould M, Pluta H, Steinhart H. Bile acid 
malabsorption in chronic diarrhea: pathophysiology and treatment. 

Can J Gastroenterol. 2013;27(11):653-659. 2. Wedlake L, A’Hern R, 
Russell D, Thomas K, Walters JR, Andreyev HJ. Systematic review: the 
prevalence of idiopathic bile acid malabsorption as diagnosed by 
SeHCAT scanning in patients with diarrhoea-predominant irritable 
bowel syndrome. Aliment Pharmacol Ther. 2009 Oct;30(7):707-17.

EPS-186
Comparison of 18F-FDG and 68Ga-PSMA PET-CT for 
evaluation of hepatocellular carcinoma
S. Shamim1, N. Kumar2, G. Arora1, S. Gamanagatti1, Shalimar1, C. 
Bal1;  
1AIIMS New Delhi, Delhi, INDIA, 2AIIMS, New Delhi, Delhi, INDIA.

Aim/Introduction: PSMA receptors are located in the endothelium 
and have proven its correlation with VEGF expression in highly 
vascular tumors. Few case reports have documented radiotracer 
uptake in HCC. 18F-FDG PET/CT is useful for staging, restaging & 
response evaluation after therapy for HCC. We planned the present 
study to see the additional role of 68Ga-PSMA in HCC and compare 
it with 18F-FDG PET-CT. Materials and Methods: Confirmed cases of 
HCC were prospectively included in the study. Images were acquired 
at 60 & 30 mins post-injection after injecting 10mCi of 18F-FDG and 
3-5mCi of 68Ga-PSMA, respectively. Images were analysed visually & 
quantitatively. Results: 34 patients (30 male, 4 female) with mean 
age 53.91± 11.14 years. On 18F-FDG PET/CT, 28 out of 34 patients 
were positive, single lesion seen in 17 patients while 11 patients had 
multifocal liver lesions. On 68Ga-PSMA scan, tracer uptake was seen 
in 32 of 34 patients with single lesion in 18 patients and multifocal 
lesions in remaining 14 patients. Of 17 patients with single lesion 
on FDG scan, 14 showed concordant single lesion on PSMA while 
3 patients showed additional liver lesions. Of the 11 patients with 
multifocal lesions on FDG, 2 patients showed single lesion, 8 showed 
multifocal lesions and 1 patient showed no tracer uptake in PSMA 
PET/CT. Conclusion: 68Ga-PSMA may be an additional modality for 
diagnostic workup of HCC with an added advantage of being used 
as theranostic marker in patients with limited therapeutic options, 
expressing PSMA.

EPS-187
[68Ga]Ga-DOTANOC PET/CT in NEN in a Prospective Five-
Years Electronic Archive: an Interim Analysis
N. Bonazzi1, E. Fortunati1, G. Argalia1, L. Zanoni2, D. Campana3,4, R. 
Casadei5,4, C. Ricci5,4, C. Mosconi6, S. Fanti1,2, V. Ambrosini1,2;  
1Nuclear Medicine, Alma Mater Studiorum University of Bologna, 
Bologna, ITALY, 2Nuclear Medicine, IRCCS, Azienda Ospedaliero-
Universitaria di Bologna, Bologna, ITALY, 3Oncology, IRCCS, 
Azienda Ospedaliero-Universitaria di Bologna, Bologna, ITALY, 
4DIMEC, IRCCS, Azienda Ospedaliero-Universitaria di Bologna, 
Bologna, ITALY, 5Pancreatic Surgery, IRCCS, Azienda Ospedaliero-
Universitaria di Bologna, Bologna, ITALY, 6Radiology, IRCCS, 
Azienda Ospedaliero-Universitaria di Bologna, Bologna, ITALY.

Aim/Introduction: Neuroendocrine-tumours (NEN) rarity and 
heterogeneity (concerning both primary tumour site and clinical 
behaviour) is well known. The availability of clinical and imaging 
data of patients undergoing [68Ga]Ga-DOTANOC-PET/CT in a 
Prospective-Electronic-Archive (PEA) represents a source of data 
for epidemiological monitoring and clinical management as 
well as for implementation of [68Ga]Ga-DOTANOC-PET/CT in the 
diagnostic flow-chart. Materials and Methods: Both patients with 
pathological diagnosis or only suspicion of NEN, studied with [68Ga]
Ga-DOTANOC-PET/CT at Our Centre (September2017-March2021), 
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were prospectively collected in a CE-approved-PEA (131/2017/O/
Oss). Patients’ data included clinical-laboratoratory and imaging data. 
[68Ga]Ga-DOTANOC-PET/CT was performed and reported following 
EANM-guidelines. Results: Overall, 1599 [68Ga]Ga-DOTANOC-PET/
CT scans were performed. The great majority of NEN were well-
differentiated (G1-G2-G3:1284/1599;80.3%). Most pathologically 
confirmed primary tumours were detected in the gastro-entero-
pancreatic-tract (GEP) (65.3%) and in the lungs (12.5%); less 
frequent forms included paragangliomas (1.7%), insulinomas 
(0.4%), pheochromocytomas (0.5%), meningiomas (0.7%) and 
medullary thyroid cancer (0.2%). A minority of cases were MEN1-2 
(4%). Unusual primary tumour localizations included: ears (n=11), 
thymus (n=9), breast (n=6), ovary (n=4) and skin (n=5,Merkel-cell 
carcinoma). Indications to [68Ga]Ga-DOTANOC-PET/CT included: 
staging (12.8%), post-surgical staging (12.4%), PRRT selection 
(1.4%), ad-interim evaluation (18.3%), restaging after therapy (4.3%), 
suspected relapse (9%), follow-up (17%), unknown primary tumour 
(4.2%) and suspected NEN without pathological confirmation 
(20.6%). In the latter subset (n=315), [68Ga]Ga-DOTANOC-PET/CT 
was positive only in about half of them (n=139/315;44.1%). [68Ga]
Ga-DOTANOC-PET/CT was positive for NEN lesions in 1017/1599 
(63.6%) scans and in 348/1017 (34.2%) disease was limited to 
primary tumour site. Metastasis were present in 659/1017 (64.8%) 
scans: nodal-only involvement was described in 163/659 (24.7%) 
while diffuse metastatic spread was present in 496/659 scans 
(75.2%), with or without nodal involvement. The most frequent 
metastatic sites were liver, bones and lungs. PET-positive non-
malignant findings were frequently observed (799/1599;50%) and 
included physiological uptake in the pancreas-uncinate process, 
accessory spleens, inflammatory/infectious processes. Conclusion: 
Our prospective data collection shows that [68Ga]Ga-DOTANOC-
PET/CT is performed for initial staging less frequently than expected 
according to guidelines and that some patients still undergo the 
first [68Ga]Ga-DOTANOC-PET/CT assessment following surgery 
of the primary tumour. Although it is well known that [68Ga]Ga-
DOTANOC-PET/CT is not confirmatory of lesions’ nature, it is often 
prescribed for the assessment of suspected NEN: our series indicates 
that [68Ga]Ga-DOTANOC-PET/CT is positive only in half of these 
cases. Given the rarity and heterogeneity of NEN, a PEA is essential 
to collect clinical and imaging data for a better customization of 
the use of [68Ga]Ga-DOTANOC-PET/CT in the diagnostic-flow-chart.  

EPS-188
Comparison of 68 Ga-FAPI and 18 F-FDG in Patients With 
Different Types of Cancer
M. Assadi1, G. Norouzi2, G. Divband3, H. Amini3, B. Nikkholgh3, N. 
Norouzbeigi4, H. Dadgar4, E. Jafari1;  
1Bushehr University of Medical Sciences (BUMS), Bushehr, IRAN, 
ISLAMIC REPUBLIC OF, 2Shahid Beheshti University of Medical 
Sciences, Tehran, IRAN, ISLAMIC REPUBLIC OF, 3Khatam PET/CT 
center, Khatam-al-anbia Hospital, Tehran, IRAN, ISLAMIC REPUBLIC 
OF, 4The Cancer Research Center, Razavi Hospital, Imam Reza 
International University, Mashhad, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: We aimed to assess the potential usefulness 
of 68Ga-DOTA-FAPI positron emission tomography/computed 
tomography (PET/CT) for the diagnosis of primary and metastatic 
lesions in various types of cancer, compared with 18F-FDG PET/
CT. Materials and Methods: We performed a head-to-head 
prospective comparison of FAPI and FDG PET/CT in a group of 

17 patients with various types of cancer who underwent both 
scans contemporaneously either for an initial assessment or for 
recurrence detection. Lesion detection and maximum standardized 
uptake value (SUVmax) were compared between the two types of 
radiotracers. Results: Our study compromised 17 patients, consisting 
of colon cancer (n = 5), ovarian cancer (n = 1), metachronous 
ovarian and breast cancer (n = 1), gastrointestinal stromal tumor 
(GIST) (n = 1), Wilm’s tumor (n = 1), small cell carcinoma of testis (n = 
1), soft tissue leiomyosarcoma (n = 1), cervical cancer (n=1), gastric 
adenocarcinoma (n=2), Ewing sarcoma (n=1), breast cancer (n=1) as 
well as one case of suspected cancer with unknown primary origin. 
The most notable discordant findings were observed in Wilm’s 
tumor and one of the colon cancer cases in whom none of the 
multiple and significantly FDG-avid liver and peritoneal metastases 
did not demonstrate any FAPI uptake and in Ewing sarcoma which 
two FDG-avid pulmonary lesions showed no FAPI uptake. SUVmax 
and tumor to background ratios were significantly higher for FAPI in 
peritoneal and liver metastases in two out of five colon cancer cases, 
the primary tumor and metastases of soft tissue leiomyosarcoma, 
one of gastric adenocarcinoma cases, the peritoneal seeding and 
mediastinal lymph node metastases of one of the ovarian cancer 
cases. FDG PET/CT failed to detect disease recurrence, being a single 
sub-capsular liver metastasis, in one of the previously-mentioned 
colon cancer cases and in cervical cancer, FAPI showed increased 
activity in the peritoneum and pelvic which were no FDG-avid. 
Conclusion: These findings might demonstrate that FAPI PET/
CT does not replace FDG PET/CT at least in Wilm’s tumor and 
Ewing sarcoma, on the other hand, may outperform FDG PET/CT 
in detecting peritoneal seeding and subcapsular/capsular liver 
metastases in colon and ovarian cancer, as well as the primary and 
metastatic sites of soft tissue leiomyosarcoma. However, larger trials 
are needed to validate these preliminary findings.

EPS-189
Role of PET / CT with 68Ga-DOTA-TATE in the evaluation of 
patients with gynecologic tract neuroendocrine tumors
E. Silvera, G. dos Santos, E. Savio, O. Alonso, P. Duarte, J. Gambini;  
Centro Uruguayo de Imagenología Molecular, 
Montevideo Uruguay, Montevideo, URUGUAY.

Aim/Introduction: Gynecologic tract neuroendocrine tumors (GT-
NET) are rare aggressive tumors from endocrine cells derived from 
the neuroectoderm, neural crest, and endoderm. Somatostatin 
receptor overexpression has been described in these types of 
tumors. There are few reports that describe the role of radiolabeled 
somatostatin analogues in these tumors. Our study aims to assess 
68Ga-DOTA-TATE (GDT) PET/CT findings in the identification of 
recurrence or persistence with GT-NET. Materials and Methods: 
We carried out a retrospective, descriptive and observational study 
of 21 consecutive patients referred to CUDIM between December 
2014 and December 2021 with diagnosis of GT-NET ovary (n=8; 
mean age 57 years (range 34 - 72)) and uterus ( n=13; mean age 
42 years (range 26-73), 9 cervix and 4 body) The studies were 
acquired after intravenous injection of 66-180 MBq of GDT in a 
PET/CT equipped with a 64-row CT component. Images were 
reconstructed by iterative method (OSEM) with time-of-flight (TOF) 
correction. Two nuclear physicians performed a visual analysis 
of the images separately. A clinical follow-up of the images was 
performed. Patients were included in the study for a maximum 
period of up to 7 years. Results: GDT PET/CT exams were positive 
in 15/21 patients (71.4%) (5 ovary, 10 uterus). PET/CT in ovarian NET 
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patients showed local ovarii uptake in 5/5 (100%), regional lymph 
node involvement in 3/5 (60%) and distant metastases (33.3%) at 
liver (n=4), peritoneum (n=1) and bone (n = 1). PET/CT in uterine 
NET patients showed local recurrence local uterus uptake in 7/10 
(70%) regional lymph node involvement 5/10 (50%) and distant 
metastases 5/10 (50%) at the liver (n=3), lung (n=2) and bone (n=2). 
Compared with previous conventional images, additional lesions 
were found in 2/5 (40%) of these ovarian NET patients and in 4/10 
(40%) uterine NET patients. Considering the total number of patients 
studied, PET/CT findings with GDT changed the therapeutic strategy 
in 15/21 cases (71.4%), having indication of new local surgery (n 
= 6), lymphadenectomy (n = 2) and systemic treatment (n = 7). 
Conclusion: GT-NET are rare aggressive tumors and few reports 
have been made about them. Molecular imaging through GDT 
PET/CT is a clinically relevant technique in the diagnosis, staging 
and treatment planning of patients with NET, in GT-NET we have 
found it provides relevant information for the assessment of these 
patients. 

EPS-190
Method for direct correlation of high-resolution 18F-FDG-
PET/CT images with histopathology in resected breast 
cancer specimens
L. Maris1,2, J. Debacker3,4,5, K. De Man6, M. Göker7, V. Keereman1,2, B. 
Van den Broeck6, K. Van de Vijver8,9, R. Vanholen1,2, C. Vanhove1,10;  
1Department of Electronics and Information Systems, Ghent 
University, Ghent, BELGIUM, 2XEOS Medical, Ghent, BELGIUM, 
3Department of Head and Skin, Ghent University, Ghent, BELGIUM, 
4Department of Head and Neck Surgery, Ghent University 
Hospital, Ghent, BELGIUM, 5Department of Nuclear Medicine, 
University Hospital Brussels, Brussels, BELGIUM, 6Department 
of Medical Imaging, Nuclear Medicine, Ghent University 
Hospital, Ghent, BELGIUM, 7Department of Gynaecology, 
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of Pathology, Ghent University Hospital, Ghent, BELGIUM, 
9Department of Diagnostic Sciences, Ghent University, Ghent, 
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Aim/Introduction: While PET/CT imaging has become widely 
adopted in oncology, the distribution mechanism of one of the most 
common radiotracers, 18F-FDG, is not yet fully understood. To study 
the 18F-FDG-distribution in different tissue types, accurate correlation 
of PET/CT images with the gold standard of histopathology 
is required. However, correlating in vivo PET/CT images with 
histopathology is challenging, particularly for soft breast tissue 
that is extremely prone to deformation during histopathological 
processing. To overcome this problem, we developed a strategy to 
correlate ex vivo high-resolution 18F-FDG-PET/CT images of resected 
breast cancer specimens with histopathology with unprecedented 
accuracy. Materials and Methods: We used a compact PET/CT 
scanner with a spatial resolution of 800µm and 400µm, respectively, 
to acquire high-resolution PET/CT images of two breast cancer 
specimens obtained after breast-conserving surgery of patients 
who received a preoperative injection with 4MBq/kg 18F-FDG. 
These specimens included one invasive lobular carcinoma and one 
invasive ductal carcinoma, treated with neoadjuvant chemotherapy. 
First, a pathologist sliced the specimens into ±2mm-thick lamellas, 
which were enclosed in tissue cassettes. Next, high-resolution PET/
CT images of the cassettes containing the lamellas were acquired. 
Afterwards, the tissue was processed according to the local standard 
protocol: (1) the lamellas were fixated and embedded in paraffin 
while still inside the cassettes; (2) a ±5µm-thin section was obtained 

from every lamella and (3) was H&E-stained. Finally, the pathology 
slides were digitized using a section scanner, and these images 
were digitally correlated with the PET/CT images of the lamellas. 
Results: PET/CT images of the fresh breast lamellas were successful 
in all cases. The effects of tissue deformation were minimized by 
using the framework of tissue cassettes. A clear correlation between 
the high-resolution PET/CT images and histopathology was 
immediately visible, allowing us to study the 18F-FDG-distribution 
in breast tissue at a sub-millimetric scale. In both cases, a higher 
18F-FDG-uptake was detected in tumorous glandular tissue 
compared to healthy glandular tissue. Conclusion: We developed a 
novel method to correlate high-resolution 18F-FDG-PET/CT images 
with histopathology in resected breast cancer specimens with 
increased accuracy. The proposed method could provide a better 
understanding of 18F-FDG-distribution in healthy and tumorous 
breast tissue on a previously uncharted scale. To our knowledge, 
this is the first time high-resolution PET/CT images of breast tissue 
are directly correlated with its corresponding histopathology. To 
further improve this correlation, mathematical co-registration 
algorithms will be developed to optimize the alignment between 
the high-resolution PET/CT images and histopathology images.

EPS-191
Preliminary resultats of correlatation between triple-
negative breast cancer cluster, SUV parameters, TLG and 
textural features assessed with 18F-FDG PET/CT in a 
prospective study
V. Fleury1, L. Ferrer2, O. Kerdraon1, B. Maucherat1, M. Le Thiec1, D. 
Rusu1, A. Morel-Thierry1, E. Picot-Dilly1, M. Lacombe3, C. Rousseau2, 
F. Kraeber-Bodéré4;  
1ICO René Gauducheau, Saint-Herblain, FRANCE, 2ICO René 
Gauducheau, Nantes Université, Univ Angers, INSERM, CNRS, 
CRCI2NA, Saint-Herblain, FRANCE, 3ICO René Gauducheau, 
Angers, FRANCE, 4Nantes Université, Univ Angers, CHU 
Nantes, INSERM, CNRS, CRCI2NA, Nantes, FRANCE.

Aim/Introduction: Triple-negative breast cancer (TNBC) can be 
divised into three gene-expression molecular groups (1). We 
evaluated the relationship between PET SUVs parameters, total 
lesion glycolysis (TLG), immunohistochemical prognostic factors 
and these 3 TNBC clusters. We also evaluated the capability for those 
parametres to predict neoadjuvant chemotherapy (NAC) response. 
Materials and Methods: This prospective study (ClinicalTrials.
gov identifier: NCT04226222) was carried out between August 
2019 and April 2022. Patients with local/ locally advanced TNBC 
were included. Ki-67 proliferation index and histological grades 
were determined. Three TNBC groups were identified by an 
immunohistochemical panel as a surrogate of a recently described 
classification resulting from an unsupervised analysis of expression 
profiling : one molecular apocrine (C1) and two basal-like-enriched 
characterized by 2 different immune responses (C2, C3) (1, 2), 
Patients underwent 18F-FDG PET/CT before any treatment that 
consisted of surgery or NAC followed by surgery. Tumors and 
tumoral lymph nodes were delineated with OncoPlanet® software 
(Dosisoft). SUVs Parameters were measured and compared with 
tumor characteristics determined on pre-treatment breast biopsy 
and surgery pieces. For patients treated by NAC, pathologic 
tumor response was assessed according to the residual cancer 
burden (RCB) method. Results: Out of 104 included patients, 36 
and 68 patients were respectively treated by surgery solely or 
NAC before surgery. A weak correlation between Ki-67 index and 
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SUVs parameters (ρ = 0.43, p= 4x10-5) was observed but none 
between TLG and Ki-67 and histological grades. Out of 29 patients 
for which unsupervised clustering analysis is currently available 
[6.9% C1 (n=2), 48.3% C2 (n=14), 44.8% C3 (n=13)], no correlation 
was observed between these three groups and SUVs parameters 
nor TLG. According to RCB, pathological response was complete 
(pCR) for 33 patients (48.5%). SUVs values were significantly lower 
in pCR patients (p=0.001) compared to non-responders whereas 
no differences between these two groups (p=0.2) was observed for 
TLG. Clustering results are currently available for 19 patients treated 
by NAC (C2=11, C3=8). pCR was achieved for 4 and 3 patients 
in respective C2, C3 groups for which neither SUVs parameters 
nor TLG were predictive. Conclusion: In this preliminary results, 
no correlation was find between conventional quantitative PET 
parameters and C1, C2, C3 TNBC groups. A comparative analyse 
between these 3 updated groups and image textural analysis will 
be conducted and presented during the congress. References: 1. 
Jézéquel P, Breast Cancer Res BCR. 2015;17:43.2. Jézéquel P, Breast 
Cancer Res BCR. 2019;21(1):65.

EPS-192
Can 68Ga-FAPI PET/CT Replace 18F-FDG PET/CT in Breast 
Cancer Staging?
G. Alçin, E. Arslan, T. Aksoy, Ö. Erol Fenercioğlu, E. Beyhan, N. Ergül, 
T. F. Çermik;  
University of Health Sciences Türkiye, Istanbul Training and 
Research Hospital Nuclear Medicine Clinic, Istanbul, TÜRKIYE.

Aim/Introduction: This study aimed to compare 18F-FDG and 
68Ga-FAPI PET/CT findings in selected cases with newly diagnosed 
breast cancer and relatively low 18F-FDG uptake in the primary 
tumor or suspected nodal or distant metastasis on 18F-FDG PET/
CT. Materials and Methods: Twenty-five female patients with a 
mean age of 47.8 years, who underwent 18F-FDG PET/CT for breast 
cancer staging between April 2021 and January 2022, underwent 
68Ga-FAPI PET/CT imaging within the same week. The number 
of primary lesions and locoregional-distant metastatic lesions, 
SUVmax values   obtained from both images were recorded. Results: 
Lobular or mucinous subtype was detected in 16 patients and 
invasive histological subtype in 9 patients. In all primary tumoral 
lesions, more intense 68Ga-FAPI uptake compared to 18F-FDG 
(mean: 6.3-20.5 (mean: 17.1-38.5) was detected (p<0.05). In addition 
to the primary tumor in the breast, additional lesions with 68Ga-
FAPI uptake were detected in 5 patients, and additional lesions were 
detected in both breasts on 68Ga-FAPI PET/CT in two patients with 
bilateral breast ca. In 1 patient, the primary lesion was not detected 
in FDG PET/CT but showed intense 68Ga-FAPI uptake. Although 
lymph nodes in both imaging methods were observed in the 
ipsilateral axilla in 5 patients, more lymph nodes and more intense 
uptake were detected in 68Ga-FAPI PET/CT. Subpectoral lymph 
nodes in three patients and internal mammarian lymph nodes 
in two patients were detected only on 68Ga-FAPI PET/CT. In four 
patients, axillary lymph nodes that did not show 68Ga-FAPI uptake 
but showed 18F-FDG uptake was detected. Conclusion: 68Ga-FAPI 
PET/CT is an effective method of detecting primary tumors and 
nodal or distant metastases, especially in the histopathological 
subtypes with low FDG affinity with higher sensitivity and SUVmax 
values. Besides being a promising and superior metabolic imaging 
agent, 68Ga-FAPI has the potential to be used as a theranostic agent 
for radionuclide therapy in the future, especially in metastatic cases. 

EPS-193
Advantages Of Minimally Invasive Parathyroidectomy 
Using Radioguided Gamma Probe Versus Conventional 
Technique
L. Delgado Niño, I. Plaza de las Heras, H. Durán Gimenez-Rico, 
C. Field Galán, U. Vera Schmülling, P. Alonso de Caso Vaquero, L. 
García Cañamaque;  
Hospital HM Sanchinarro, Madrid, SPAIN.

Aim/Introduction: Evaluate the advantages of minimally 
invasive radio-guided parathyroidectomy (PMIR) vs. conventional 
parathyroidectomy in our center. Materials and Methods: We 
performed a retrospective study, from the beginning of the 
technique in our hospital (November 2020 to February 2022) 
including 18 patients diagnosed with primary hyperparathyroidism 
(pPTH), clinically and analytically, in addition to localizing the 
hyperfunctioning gland/glands detected with parathyroid 
scintigraphy with 99mTc-MIBI (SPECT/CT of the neck). Dividing the 
18 patients into two demographically similar groups (age, sex and 
pathology). Nine intervened by conventional technique vs. nine 
with minimally invasive technique, after intralesional administration 
prior to surgery of 1mCi of 99mTc-MAA guided by ultrasound (ROLL, 
radioguided occult lesion localization). The following variables were 
analyzed: surgical time of both techniques, intraoperative PTH 
levels, days of hospitalization and postoperative complications. 
Results: The mean age of the patients treated surgically was 55 
years, being 77% women and 23% men. The mean surgical time 
in conventional surgery was 3h and 2h in PMIR surgery (until the 
intraoperative PTH results were obtained). These levels decreased 
in all patients 30 minutes after extracting the parathyroid lesions 
with both techniques. The average in-hospital stay was similar (24-
48 hours) in both groups, except for one patient who required 72h 
of monitoring due to hypocalcemia. We didn´t observe immediate 
postoperative complications in the rest of the patients. Conclusion: 
The incorporation of the parathyroid ROLL technique with 99mTc-
MAA by the ultrasound-guided allows a more precise approach, thus 
decreasing the surgical time compared to conventional surgery. No 
statistically significant differences were found in hospitalization 
days and immediate postoperative complications. 

EPS-194
The predictive value of total-body PET/CT in non-small cell 
lung cancer for the PD-L1 high expression
B. Hu, H. Jin, X. Li, X. Wu, J. Xu, Y. Gao;  
Department of Nuclear Medicine of Henan Provincial 
People’s Hospital, Zhengzhou, CHINA.

Aim/Introduction: Total-body positron-emission tomography/ 
computed tomography (PET/CT) provides faster scanning speed, 
higher image quality and lower injected dose. To compensate the 
shortcomings of the maximum standard uptake value (SUVmax), we 
aimed to normalize value of PET parameters by liver and blood pool 
SUV (SUR-L and SUR-BP) to predict programmed cell death-ligand 
1(PD-L1) expression in non-small cell lung cancer patients (NSCLC). 
Materials and Methods: Total 138 (104 adenocarcinoma and 34 
squamous cell carcinoma) primary diagnosed NSCLC patients who 
underwent 18F-FDG-PET/CT imaging were analyzed retrospectively. 
Immunohistochemistry analysis (IHC) was performed for PD-L1 
expression on tumor cells and tumor-infiltrating immune cells with 
22C3 antibody. Positive PD-L1 expression was defined as tumor cells 
no less than 50% or tumor-infiltrating immune cells no less than 10% 
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FDA(Food and Drug Administration) and EMA(European Medicine 
Agency). The relationship between PD-L1 expression with PET 
parameters (SUVmax, SUR-L and SUR-BP) and clinicopathological 
variables(age, gender, diameter, smoking history, stage, histologic 
subtype, histologic samples and Ki-67) were analyzed. Statistic 
analysis include χ 2 test, receiver operating characteristic (ROC) and 
binary logistic regression. Results: There were 36 patients(26%) 
expressing PD-L1 positively. Gender, smoking history, Ki-67 and 
histologic subtype were related factors. SUVmax, SUR-L and SUR-
BP were significantly higher in positive subset than in negative. 
Among them, the area under curve(AUC) of SUR-L on ROC curve 
was the biggest one. In NSCLC patients, ROC curve determined 
the best cut-off value of SUR-L for PD-L1 positive expression was 
4.84(AUC=0.702,P=0.000, sensitivity=83.3%, specificity=54.9%). 
Multivariate analysis confirmed Ki-67 was correlated factor in 
NSCLC patients and age and SUR-L were correlated factors in ADC 
patients. When combined PET parameters, the AUC was 0.730 and 
0.756 for NSCNC and ADC patients, respectively. When combined 
PET parameters and clinical factors, the AUC was 0.758 for NSCLC 
patients and 0.833 for ADC patients. Conclusion: SUVmax, SUR-L 
and SUR-BP had utility in predicting PD-L1 high expression. Among 
them, SUR-L was the most reliable parameter. PET/CT can offer 
reference to screen patients for first-line atezolizumab therapy. 

EPS-195
Radiomic analysis of pre-surgery FDG-PET images in early 
stage Non Small Lung Cancer patients can improve overall 
survival prediction
P. Artioli1,2, L. L. Travaini1, L. S. Airò Farulla1,3, F. Bellerba4, M. 
d’Arcangelo5, L. Rinaldi6,7, S. Raimondi4, F. Botta8, M. Ferrari8, F. 
Ceci1,3;  
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4Department of Experimental Oncology, IEO European Institute of 
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Unit, IEO European Institute of Oncology IRCCS, Milan, ITALY.

Aim/Introduction: to investigate the association of radiomic 
features (RFs) extracted from baseline 18F-FDG PET images with 
Overall Survival (OS) in early stage Non Small Cell Lung Cancer 
(NSCLC) patients. Materials and Methods: NSCLC patients 
undergoing staging 18F-FDG PET/CT and surgery at our Institute 
between 01/2012 and 06/2016 were retrospectively enrolled. 
One lesion has been considered for segmentation applying a 
semiauthomatic adaptive methods (Nestle method in LifeX tool, 
PET Tumour Segmentation PTS tool in 3DSlicer package). Ninety-
three shape, first-order and texture RFs were extracted for each 
segmentation with Pyradiomics tool, after voxel resampling (0.3 cm3 
isotropic voxel) and absolute rebinning (0.3 SUV bin). Parameters 
potentially affecting the value of radiomic features were collected: 
scanner model, injected activity/weight, frame duration, injection-
acquisition interval, and their possible impact on the values of 
radiomic features was evaluated by univariate ANOVA with False-
Discovery Rate correction. The radiomic score was created by 
Multivariable Cox Regression LASSO Model, while the clinical model 
was obtained by Multivariable Cox Regression Model. The models 
were compared using the C-index, obtained after 5-fold internal 

cross validation. Finally, Likelihood Ratio Test (LRT) and pseudo-
LRT were respectively performed to assess possible differences 
in the C-indexes of the clinical and clinical+radiomic model and 
according to the different segmentation methods. Results: One-
hundred and twenty (n=120) patients fulfilled the inclusion criteria. 
Median follow up was 48 months (12-78 months interquartile range 
IQR). Median lesion volume was 7.1 cc (2-16 cc IQR). All RFs were 
reproducible with respect to the investigated parameters. In the 
clinical model, age and tumor site were independent predictors, 
with training C-index=0.59 and validation C-index=0.57. The 
radiomic model showed comparable results when using either 
segmentation method, with higher performance than the clinical 
model: training C-index=0.69 and validation C-index=0.72 for 
Nestle method, training C-index=0.69 and validation C-index=0.71 
for PTS method. The highest training performance was obtained 
combining clinical and radiomic model: training C-index=0.72 and 
validation C-index=0.66 for Nestle method, training C-index=0.70 
and validation C-index=0.66 for PTS method. The performance 
of the clinical-radiomic model was significantly higher (p≤0.001) 
compared to the performance of the clinical model alone. 
Conversely, there was no significant difference in the performance 
of the radiomic and clinical-radiomic models when applying either 
segmentation method. Conclusion: radiomic analysis applied to 
baseline 18F-FDG PET images of early stage NSCLC patients prior 
to surgery appears a reliable approach for improving patient risk 
stratification. 
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Aim/Introduction: Programmed cell death 1 and its ligand (PD-1/
PD-L1) targeted immunotherapy results are promising in non-small 
cell lung cancer (NSCLC), most of which are diagnosed in inoperable 
stages. In this multicenter study, clinicopathological characteristics 
of the cases, metabolic parameters including volumetrics of primary 
lesion and metastases obtained from 18F-Fluoro-2-Deoxyglucose 
Positron Emission Tomography/Computed Tomography (18F-FDG 
PET/CT) images and PD-L1 expression status were investigated. 
Materials and Methods: Demographic data, clinical and 
pathological data of treatment naive 133 NSCLC patients were 
collected. Relationship between standardized uptake value 
maximum, mean, peak (SUVmax, SUVmean, SUVpeak), metabolic 
tumor volume (MTV) and total lesion glycolysis (TLG) of primary 
tumor (P), hypermetabolic lymph node (LN) and distant metastases 
(M) measured by 18F-FDG PET/CT and PD-L1 expression was 
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investigated. The measurements made on different PET/CT devices 
were standardized by proportioning SUVs to liver (L) SUVs. PD-L1 
protein expression was assessed by immunohistochemistry using 
the 22C3 DAKO (Group I; n:56), SP263 VENTANA (Group II; n:77) 
pharmkit Results: In Group I, LN/L SUVmax/mean/peak and M/L 
SUVmean were significantly higher in cases with strongly positive 
PD-L1 mutation (p=0.013, 0.007, 0.021, 0.044, respectively). In Group 
II, P/L SUVpeak and P TLG were significantly higher in mutation 
strongly positive cases (p=0.038, 0.026), while LN MTV mutation 
was higher in weakly positive cases (p=0.041). When all cases are 
evaluated together, P/L SUVmax/mean/peak, LN/L SUVmax/mean 
were significantly higher in strongly positive cases (p= 0.037, 
0.023, 0.006, 0.018, 0.018) and M MTV was found to be higher in 
mutation-negative cases (p=0.042). The best P SUVmax/mean/
peak, LN SUVmax cut-off value was determined to be 13.76, 9.46, 
14.03, 11.71 in overall patients, respectively, and the area under the 
curve was 0.638, 0.641, 0.626, and 0.668 (95% CI 0.55-0.72, 0.553-
0.722, 0.538-0.708, 0.559-0.764). Conclusion: 18F-FDG PET/CT is a 
crucial imaging technique that is widely used in NSCLC patients 
around the world to provide information about tumor metabolic 
phenotypes. In hypermetabolic lymph nodes and primary tumors, 
high FDG uptake is an important indicator of positive PD-L1 
mutations. It should be noted that MTV value of metatatic lymph 
nodes and distant organ metastases may be elevated in PD-L1 
weak-positive/negative cases probably due to necrosis. 

EPS-197
Sentinel lymph node biopsy in patients with early oral 
squamous cell carcinoma using the Receptor-Targeted 
Radiotracer 99mTc-Tilmanocept
F. Linguanti1, L. G. Locatello2, E. M. Abenavoli1, M. Matteini1, 
E. Costanzo1, V. Briganti1, R. Recenti1, M. Cilona2, G. Fantini1, G. 
Maggiore2, O. Gallo2, L. Vaggelli1, R. Sciagrà3;  
1Medicina Nucleare, Firenze, ITALY, 2Otorhinolaryngology 
Unit, Firenze, ITALY, 3Nuclear Medicine Unit, 
Department of Experimental and Clinical Biomedical 
Sciences, University of Florence., Firenze, ITALY.

Aim/Introduction: Sentinel lymph node (SLN) biopsy represents 
an alternative to elective neck dissection (END) in patients with 
early-stage (cT1-T2, cN0) of Oral Squamous Cell Carcinoma (OSCC). 
99mTc-Tilmanocept (Lymphoseek) is a synthetic receptor-specific 
macromolecule that accumulates within LNs via the specific CD206 
receptor and that offers several advantages over conventional 
radio-colloids. We evaluated oncological results of early OSCC 
patients treated according to SLN biopsy after 99mTc-Tilmanocept 
administration and compared them with a similar cohort of END-
treated patients. Materials and Methods: A cohort of cT1-T2 
cN0 OSCC patients who received 50 µg of 99mTc-Tilmanocept 
radiolabeled with either 18.5 MBq (for one-day protocol) or 74 
MBq (for two-day protocol), was compared with an age-matched 
group of early OSCC patients who underwent primary surgical 
excision plus END. In the former group, LNs were searched for with 
a handheld gamma probe, where gamma counts had to satisfy the 
criteria of the 10% rule to be considered SLN. All removed SLNs were 
subjected to histopathological analysis and if positive to subsequent 
END or radiotherapy.Standard descriptive statistics was used to 
compare the two groups, and the Kaplan-Meier method was used 
to evaluate recurrence-free survival (RFS). Results: There were 12 
patients (mean age 70.1 ± 12.4 years) in each group (SLN vs. END), 
and the matched cohorts were also comparable for anatomical 
subsite, oral reconstruction, margin status, and histological grading 

(p>0.05). Overall, mean follow-up time was 24.2 ± 12.7 months. 
Tongue was the most involved site (66.7%), adjuvant RT was 
performed in 3/24 cases (12.4%), and re-resection was performed 
in just one case in the END group. SLNs were identified in all cases 
(average 2 SLNs for each patient). Only in one previously irradiated 
patient, LSn was found in the contralateral site from the tumor, and 
all removed LNs corresponded to those previously identified.3/12 
patients were SLN positive and treated with neck dissection or 
subsequent RT. No deaths were registered, and recurrences were 
observed in 2/12 patients (1 local,1 locoregional plus remote) in the 
SLN group and in 3/12 patients (1 local, 2 locoregional) in the END 
group, with a RFS of 81.2% and 83.3%, respectively (log-rank test, 
p= 0.839). Conclusion: In our study, the use of 99mTc-Tilmanocept 
for SLN detection appears feasible and accurate. Despite the short 
follow-up, the non-inferiority of RFS suggests that SLN detection 
plus biopsy-oriented treatment may obviate the need to always 
perform more extensive procedures such as END in early-stage 
OSCC. 

EPS-198
Sentinel node in endometrial cancer. Our six years 
experience.
P. Zaragoza Ballester1, S. Angiolillo Grau1, D. Vega Perez1, P. 
Sarandeses Fernández1, S. Ruiz Solís1, R. Oliver Pérez2, Á. Tejerizo 
García2, Á. Galiana Morón1, A. Saviatto Nardi1, E. Martínez Alvero1, 
S. Pérez Quirós1, M. Marín Ferrer1, V. Godigna Guilloteau1, A. Gómez 
Grande1, M. Tabuenca Mateo1;  
1Nuclear Medicine Department, Hospital Universitario 12 De 
Octubre, Madrid, SPAIN, 2Department of Gynecology and 
Obstetrics, Hospital Universitario 12 De Octubre, Madrid, SPAIN.

Aim/Introduction: Selective sentinel lymph node biopsy (SLNB) 
is presented as an alternative to lymphadenectomy for lymph 
node staging in endometrial cancer. After the new clinical guide 
of the European Society of Gynecological Oncology of December 
2020, where SLNB with indocyanine green is recommended in 
low/medium risk patients, we wanted to evaluate our experience 
in this technique as well as the benefit that could contribute 
the concomitant use of a radiotracer. Materials and Methods: 
Retrospective study, between 2016 and 2022, of 75 patients, 
between 30-84 years (mean 60.37 years), undergoing SLNB with 
preoperative diagnosis by endometrial biopsy of endometrioid 
type endometrial cancer, G1-G2, stage IA and without previous 
pelvic-abdominal radiotherapy. SLNB was started the day before 
surgery by intracervical injection, quadrants 3 and 9 o’clock, in the 
submucosa and stroma, using 2 aliquots of 1 mL with 2 mCi of 
99Tc-nanocolloids. At the time of administration, an anterior planar 
image of the abdominopelvic region was performed with and 
without a lead device on injection points, to assess the drainage 
of the radiotracer, as well as a SPECT/CT study. Preoperatively, the 
planar image was repeated and once in the operating room, the 
dye was injected using the same injection technique. During the 
intervention, all those sentinel nodes were located and extracted 
with dye and/or radiotracer. In cases with positive nodes, a bilateral 
pelvic and para-aortic lymphadenectomy was performed. Results: 
Definitive pathological characteristics (FIGO stage): 60 IA, 10 IB, 1 
IIIA, 1IIIB and 3 IIIC. Histological subtypes: 70 endometroid, 2 serous, 
1 mucinous and 2 mixed. Lymphovascular invasion: 6. Histological 
involvement of parametria: 3. 3 positive SLNB underwent 
lymphadenectomy (in all three both tracers drained bilaterally). 2 
patients underwent laparotomy and were excluded from study. 
Absence of drainage of any tracer: 6/73 cases (8.22%). Radiotracer 
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migration: 80.82% of cases (n=59). Unilateral pelvic: 24.65% (n=18). 
Bilateral pelvic: 56.17% (n=41). Dye migration: 83.56% (n=61). 
Unilateral pelvic: 13.70% (n=10). Bilateral pelvic: 69.86% (n=51). 
Combined migration of both tracers (overall detection rate): 91.78% 
(n=67). Unilateral pelvic: 12.32% (n=9). Bilateral pelvic of 79.45% 
(n=58). Conclusion: Despite what is published in the new clinical 
guide, in our center the overall detection rate with the double 
tracer improves with respect to the exclusive use of the dye, so we 
recommend its use. Furthermore, the use of radiotracers provides 
useful pre-surgical images in the orientation and planning of the 
intervention, with respect to the exclusive use of the dye. 

EPS-199
Prognostic role of baseline 18F-FDG PET/CT in stage I and II 
non small cell lung cancer
F. Dondi1, D. Albano2, M. Bertoli1, P. Bellini2, A. Calabrò2, M. 
Gregorelli2, A. Talin2, G. Ferrarini2, G. Franzoni2, F. Bertagna2;  
1ASST Spedali Civili di Brescia, Brescia, ITALY, 2Università degli 
Studi di Brescia and ASST Spedali Civili di Brescia, Brescia, ITALY.

Aim/Introduction: The prognostic role of some 18F-FDG PET/CT 
semiquantitative parameters in NSCLC has been proved, however 
the role of other parameters such as metabolic tumor volume 
(MTV) and total lesion glycolysis (TLG) is debated and remains 
controversial, in particular for stage I and stage II disease. The aim of 
our study was to investigate the prognostic role of baseline 18F-FDG 
PET/CT in stage I and stage II NSCLC. Materials and Methods: 296 
patients were included in the study. Clinicopathological features 
(gender, age, histology, grading, size, stage, lobe involved) and 
PET/CT semiquantitative parameters such as standardized uptake 
value (SUV) body weight max (SUVmax), SUV body weight mean 
(SUVmean), SUV lean body mass (SUVlbm), SUV body surface area 
(SUVbsa), metabolic tumor volume (MTV), total lesion glycolysis 
(TLG), ratio SUVmax/liver (S-L) and ratio SUVmax/blood-pool (S-BP) 
were extracted. Anova and Kruskall-Wallis tests were used to assess 
the relationship between these two categories of parameters. 
Kaplan-Meier, univariate and multivariate analysis were performed 
to search for independent prognostic factors for progression 
free (PFS), overall survival (OS) and disease specific survival (DSS). 
Results: Correlation between PET/CT semiquantitative parameters 
and histology, stage, size, grading and presence of nodal 
metastasis was reported. Mean PFS was 28.1 months with relapse/
progression of disease occurring in 85 patients (28.7%). Mean OS 
was 33.3 months with death occurring in 43 patients (14.5%) while 
specific death by NSCLC occurred in 26 subjects (8.8%). SUVmax, 
SUVmean, SUVlbm, SUVbsa and S-L revealed to be independent 
prognostic factor for OS and DSS. S-BP was an independent 
prognostic factor for DSS. SUVmax, SUVmean, SUVlbm, S-L and 
S-BP were confirmed as independent prognosticators for DSS 
also in the group of patients treated with surgery and subsequent 
adjuvant therapy. Conclusion: 18F-FDG PET/CT semiquantitative 
parameters of baseline scan are confirmed as prognostic tools 
for stage I and II NSCLC, in particular for DSS. References: Wen W, 
Piao Y, Xu D, Li X. Prognostic Value of MTV and TLG of 18F-FDG 
PET in Patients with Stage I and II Non-Small-Cell Lung Cancer: a 
Meta-Analysis. Contrast Media Mol Imaging. 2021;2021:7528971. 
Hyun SH, Choi JY, Kim K, Kim J, Shim YM, Um SW, Kim H, Lee KH, Kim 
BT. Volume-based parameters of (18)F-fluorodeoxyglucose positron 
emission tomography/computed tomography improve outcome 
prediction in early-stage non-small cell lung cancer after surgical 
resection. Ann Surg. 2013 Feb;257(2):364-70.

EPS-200
Baseline and interim 18FDG-PET/MRI to assess treatment 
response and survival in patients with esophageal 
squamous cell carcinoma treated by curative-intent 
therapy
S. Chan1,2, S. Ng3, Y. Chao3;  
1Hualien Tzu Chi Hospital, Hualien, TAIWAN, 2School of 
Medicine, Tzu Chi University, Hualien, TAIWAN, 3Linkou 
Chang Gung Memorial Hospital, Taoyuan, TAIWAN.

Aim/Introduction: To prospectively investigate the value of 
18F-FDG-PET/MRI for predicting treatment response and survival 
in patients with primary esophageal squamous cell carcinoma. 
Materials and Methods: Patients with esophageal squamous 
cell carcinoma received 18F-FDG-PET/MRI at baseline and during 
neoadjuvant or definitive chemoradiotherapy. The treatment 
response was classified according to Response Evaluation Criteria 
in Solid Tumors 1.1. Kaplan-Meier and Cox regression analyses were 
used to assess associations of PET and MRI imaging parameters 
with overall survival (OS) and recurrence-free survival (RFS). Results: 
Forty patients entered the final analysis. The mean volume transfer 
constant (Ktrans) from baseline PET/MRI (AUC=0.688, p=0.034) and 
total lesion glycolysis (TLG) from baseline (AUC=0.723, p=0.006) 
or interim PET/MR (AUC=0.853, p=<0.001) significantly predict 
treatment response. Total lesion glycolysis (TLG) from interim 
PET/MRI (p=0.021), the extracellular volume fraction (Ve) from 
interim PET/MRI (p=0.030), and treatment response (p=0.015) 
were identified as independent prognosticators of OS; Total lesion 
glycolysis (TLG) from interim PET/MRI (p=0.038), apparent diffusion 
coefficient (ADC) from baseline PET/MRI (p=0.047), and treatment 
response (p<0.001) were significant predictors of RFS.The c-indices 
of the prognostic models incorporating treatment response with 
TLG + Ve in predicting OS and incorporating treatment response 
with TLG + ADC in predicting RFS were 0.886 and 0.842, respectively. 
These were significantly higher than the corresponding c-indices of 
the TNM staging system (c-indices=0.557 and 0.526, respectively) 
Conclusion: Baseline and interim 18F-FDG-PET/MRI qualitative 
imaging parameters aid in predicting survival in esophageal 
squamous cell carcinoma.

EPS-201
Prognostic Value of Morphofunctional Imaging 
Methods in Pre-therapy Inoperable Intrahepatic 
Cholangiocarcinoma
V. Dragonetti1, N. Fraccascia1, C. Mosconi2, M. Barakat3, A. 
Palloni4,5, A. Paccapelo2, R. Golfieri3,2, G. Brandi4,5, S. Fanti1,6, C. 
Nanni6;  
1Nuclear Medicine, Alma Mater Studiorum University of Bologna, 
Bologna, ITALY, 2Abdominal-pelvic Diagnostic and Interventional 
Radiology Unit, IRCCS Azienda Ospedaliero-Universitaria 
di Bologna, Bologna, ITALY, 3Abdominal-pelvic Diagnostic 
and Interventional Radiology Unit, Alma Mater Studiorum 
University of Bologna, Bologna, ITALY, 4Medical Oncology, 
Alma Mater Studiorum University of Bologna, Bologna, ITALY, 
5Medical Oncology, IRCCS Azienda Ospedaliero-Universitaria 
di Bologna, Bologna, ITALY, 6Nuclear Medicine, IRCCS Azienda 
Ospedaliero-Universitaria di Bologna, Bologna, ITALY.

Aim/Introduction: Intrahepatic cholangiocarcinoma (iCCA) is a 
disease characterized by rarity, heterogeneity and high mortality, 
where surgical resection is often not possible. Nowadays, thanks to 
the recent introduction of new therapeutic options such as Trans-
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Arterial Radioembolization (TARE), it is increasingly important to 
define the role of morphofunctional imaging methods for prognostic 
stratification of patients affected by iCCA. The aim of the study was to 
verify the prognostic value of morphofunctional imaging methods at 
baseline in patients with inoperable iCCA. Materials and Methods: 
45 patients with iCCA undergoing both [18F]F-FDG-PET/CT and 
contrast-enhanced CT (CECT) between January 2016 and March 
2021 were included. The inclusion criteria used were: a diagnosis of 
inoperable iCCA; both [18F]F-FDG-PET/CT and CECT scans; washout 
from therapy for at least 2 months before baseline [18F]F-FDG-PET/CT 
and CECT scans. Both clinical-laboratory data and baseline imaging 
data (CECT and [18F]F-FDG-PET/CT) were collected. The clinical-
laboratory data reviewed were: overall survival (OS), gender, age, prior 
therapies, liver function indices and tumor markers. CECT parameters 
collected were TNM staging, lesion diameter, volume, vascularization, 
and presence of intravascular necrosis. [18F]F-FDG-PET/CT parameters 
were TNM staging, Standard-Uptake-Value max (SUVmax), Metabolic-
Tumor-Volume (MTV) and Total-Lesion-Glycolysis (TLG=MTV*lesions 
SUVmean). Philips-Vue-PACS software was used, setting hepatic 
SUVmean as TLG threshold. Data were reported as means±standard 
deviation or frequencies. The Kolmogorov-Smirnov test with 
Lilliefors correction was used to assess the distributional normality 
of the variables. For survival analyses, Hazard Ratios (HR) with 95% 
confidence intervals were estimated by univariate and multivariate 
Cox regression model. Two-tailed tests with p-value<0.05 were 
considered significant. Results: A statistically significant correlation 
was found between some examined parameters at morphofunctional 
investigations at baseline and OS. [18F]F-FDG-PET/CT parameters 
statistically correlated with OS were stage of disease greater than 
M0 (p=0.037), major-lesion-SUVmax (p=0.010), MTV (p=<0.001) and 
TLG (p<0.001). Other parameters correlated with OS were, at CECT, 
stage of disease greater than T2 (p=0.038), maximum lesion diameter 
(p=0.07), volume of the major lesion (p=0.016) and total volume of 
lesions (p=0. 009). Biochemical parameters correlated with OS were 
gamma-glutamyl transferase (GGT, p=0.014), alkaline phosphatase 
(ALP, p=0.019), carcinoembryonic antigen (CEA, p=0.004) and 
carbohydrate antigen 19-9 (CA19-9,p<0.001).We derived a 3-grade 
predictive score of OS combining nodal involvement and SUVmax 
at [18F]F-FDG-PET/CT, GGT and CA19-9 levels (p<0.001). Conclusion: 
Considering our data, performing integrated pre-therapy imaging is 
critical for the prognostic stratification of patients with iCCA. 
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TEPS-01
An italian survey on the use and purpose of ct protocols 
and related technical parameters in pet ct
G. Rompianesi1, A. Palmieri2, &. GI-TMN group3, E. Vaccari1, S. 
Panareo1;  
1University Hospital of Modena, Modena, ITALY, 2Santa Maria 
Nuova Hospital AUSL, Reggio Emilia, ITALY, 3GI-TMN group, ITALY.

Aim/Introduction: Aim/introduction: Combined PET/CT imaging 
has become an integral part of patient management, particularly 
in oncology. Currently, no consistent guidelines for CT scans used 
within PET/CT examinations are available. With this survey we 
wanted to explore the use of protocols and technical parameters 
in the context of Italian nuclear medicine for standard total-body 
18F-FDG PET/CT for oncological purposes. Materials and Methods: 
An electronic survey consisting of 12 questions was sent to the 
main departments of Italian nuclear medicine; data were collected 
throughout April 2022. The questions consisted of the description 
of the purpose of CT protocols and related standard parameters 
used in conventional total-body 18F-FDG PET/CT examination 
for oncological purposes, in patients of average build (weight 
between 70 and 75 kg and BMI between 19 and 25). Results: A 
total of 32 Italian nuclear medicine departments responded to 
the survey. Most responders (n=21, 65,6%) use CT protocols only 
for anatomical localization (LOW-dose CT protocol), 21,9% (n=7) 
diagnostic CT with contrast agent, 9,4% (n=3) diagnostic CT 
without contrast agent. Only one department uses CT scan only 
for attenuation correction. From the results of the survey 71.9% 
(n=23) use automatic modulation of mA (Auto mA or care dose); 
the remaining 28.1% (n=9) use fixed mA (from 50 mA to 120 mA, 
mean=90 mA). Most CT protocols use 120 kV (65,6%, n=21), only 
18,6% use 100 kV (n=6), the remaining use 110 kV (n=3) or 130 
kV (n=2). The average value of CTDIvol calculated for total-body 
18F-FDG PET/CT examination is 4,47 mGy, with values ranging from 
1,25 mGy to 8,79 mGy. The results also showed that 53.1% (n = 17) 
uses CT parameters optimized for weight or BMI of the patient; while 
only 40.6% (n=13) use CT protocols appropriate to the diagnostic 
question on a prescription from the nuclear physician. Conclusion: 
A national survey among clinical PET/CT users revealed significant 
variations in standard 18F-FDG PET/CT protocols. The differences 
are mainly reflected in the different purposes of the CT protocols 
and related technical parameters used. This finding illustrates the 
need for continuous training and ongoing standardization in an 
effort to optimize PET/CT in oncology 

TEPS-02
Large axial field-of-view PET/CT and the claustrophobic 
patient
R. Schepers, I. Alberts, M. Viscione, A. Afshar-Oromieh, A. 
Rominger;  
Inselspital, Bern, SWITZERLAND.

Aim/Introduction: The aim of this study was to observe the 
preferences of self-proclaimed claustrophobic patients between 
a new generation large axial field-of-view (LAFOV) PET/CT and 
the established standard axial field-of-view (SAFOV) PET/CT. 
Materials and Methods: The preferences of 100 self-proclaimed 
claustrophobic patients were observed in the normal clinical 
situation. In the daily routine patients were asked if they suffer 
from claustrophobia before the start of the examination. In case of 
claustrophobia the severeness was rated on a scale from zero to 
ten, where ten was equal to the worst they could imagined. The 
technicians explained and showed the different options available 
in the normal clinical setting in our department which is a LAFOV 
PET/CT, (bore length of 235cm but a short acquisition time, up 
to 6 minutes due to the axial field-of-view of 106cm) or a SAFOV 
PET/CT (with a bore length of 130cm and an acquisition time up 
to 20 minutes due to the short axial field-of-view of 25cm). Beside 
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a choice of the scanner, patients were given the possibility of 
sedative medication. In the clinical routine the options were 1mg 
lorazepam or midazolam (dosed to personal needs by a trained 
physician) or to perform the examination without any sedative 
medication. The scan was then performed in the normal clinical 
routine according to the given personal preferences of the patient. 
Results: The preliminary data consist of a group of 42 patients with 
self-proclaimed claustrophobia, of whom 24 (57.1%) underwent 
the scan without any medication. The mean claustrophobia 
rating was 5.1±2.2 (mean±SD) before the scan. From the 24 who 
underwent the examination without any medication, 16 (66.6%) 
chose the SAFOV PET/CT and 8 (33.3%) the LAFOV PET/CT. From 
the 18 patients who chose sedative medication, 10 (55.6%) were 
scanned on the LAFOV PET/CT and 8 (44.4%) on the SAFOV PET/CT. 
Conclusion: This preliminary observational study shows that the 
new generation LAFOV PET/CT scanner does present a challenge 
for claustrophobic patients and that the majority of claustrophobic 
patients without sedative medication prefers the SAFOV PET/CT. 
The significantly shorter acquisition time alone wasn’t an enough 
argument to overcome the concerns of the longer bore, however 
sedative medication can help to overcome these concerns. 
Showing that the newest generation LAFOV PET/CT can be used 
on claustrophobic patients in the clinical routine. 

TEPS-03
Evaluation of the use of breath hold acquisitions in routine 
practice
C. Pozza, J. O. Prior, M. Nicod Lalonde, N. Schaefer, C. Soares 
Sobral, S. Boughdad;  
CHUV, Lausanne, SWITZERLAND.

Aim/Introduction: Respiratory motion artefacts during PET/
CT acquisition can affect standardized uptake values (SUV) 
measurements and hybrid image fusion of lung lesions. Additional 
Breath Hold Acquisition (BHA) can be performed with the latest 
high-sensitivity digital PET. This technique provides with more 
accurate SUV information and better detection of micronodules 
unseen on free-breathing acquisitions. During a BHA, patient 
must perform a 30-s apnea during which CT images are acquired 
followed by a PET flow imaging acquisition of the thorax. We 
aimed to assess the feasibility of BHA in routine practice. We also 
investigated the usefulness of this technique in clinical practice 
for lung lesions characterization. Materials and Methods: First 
part of the data collection was done retrospectively from January 
2021 to June 2021. We selected patients for whom the physician 
requested a BHA. For analysis, we assessed the feasibility of BHA, 
the overall quality of the PET/CT images and hybrid fusion and 
the mention of SUV measurements extracted from BHA in the 
physician’s clinical report. The second part of the data collection 
was done prospectively from March 2022 to April 2022 to assess 
the proportion of patients with lung lesions able to hold a 30-s full 
apnea for BHA. Results: From January 2021 to June 2021, n=224 
BHA were requested by physicians. Out of 224 BHA, 15.2% (34/224) 
could not be performed and 14.3% (32/224) were deemed to be of 
insufficient overall quality for clinical use. The rest of BHA (70.5% or 
158/224) were of good overall quality for clinical use. Of them, only 
13.9% (22/158) BHA SUV were integrated into the clinical report. In 
the prospective data collection, BHA was requested in 94 patients 
with only 27% (25/94) managing to hold a full 30-s apnea. We 
found that the majority of BHA is of good overall imaging quality 

approximately 2/3 of the cases despite the fact that apnea might 
not have been performed completely (<30-s). Only 13.9% of those 
successful BHA had their SUV specifically mentioned in the PET/CT 
report. There is need to better assess the additional clinical value 
of BHA in the future taking into account that BHA generates a 
small, but significant additional radiation exposure with a DLP of 
25.5mGy/cm in average. Conclusion: Despite technical difficulties 
for patients to perform apnea in routine practice, BHA provide 
mostly PET/CT images of good quality though their additional 
clinical value remains to be investigated in a specific, dedicated 
study. 

TEPS-04
A practical tool to evaluate the quality of myocardial 
perfusion images
V. Ostermann, B. Hoyer Mathiasen;  
Department of Nuclear Medicine, Vejle, DENMARK.

Aim/Introduction: A trained reader often evaluates extracardiac 
activity in myocardial perfusion images. It is known that extracardiac 
activity can lead to equivocal interpretations1. We have evaluated 
ImageJ, a small and useful open-source tool to quantitatively 
and visually, evaluate the acquisition. ImageJ has wide usage in 
other fields than nuclear medicine2,3 - but it seems perfect within 
this field as well. ImageJ will open most DICOM images directly, 
meaning that there is no image manipulation, hence affecting or 
altering the acquired quality (no filtering). The software allows us 
to extract precise pixel values from regions of interest - ROI (line, 
circle or square) from the reconstructed images and creation of 
Profile plots from ROI. Allowing us to eliminate inter-observer 
variations when reviewing images qualitatively, due to quantitative 
data processing. It is known that extra-cardiac activity can lead 
to less desirable image quality, this tool allows us to find and 
track the artefact quantitatively, before and after an intervention. 
Materials and Methods: The images were processed, before and 
after the intervention of drinking a glass of water (400 ml), one 
at a time. A ROI was drawn through the left ventricle and a plot 
profile was created. Data from the plot profile were exported to 
excel, where bulk processing and visualization or statistical analysis 
were performed. Results: ImageJ provides us with precise pixel 
values of each slice of the image, giving us a quantitative method 
to evaluate the images. Bulk analysis of the profiles gives us an 
indication of data distribution and how samples compared to 
each other, before and after the intervention. Mean value before 
the intervention: 0.7797 after 0.3067 Extracardiac:Myocardial ratio 
(p<0.0001). Conclusion: This tool could give the technologist a 
practical and free tool to evaluate the images and display both a 
visual and quantitative assessment of the image or acquisition. At 
the same time eliminates inter-observer variation. However, it is 
still relevant to evaluate the intervention’s possible affection on the 
image interpretation, and it is achievable to create standards for the 
necessity of rescans. References: 1. https://doi.org/10.1186/s41824-
019-00582.2. https://doi.org/10.1002/0471142727.mb1415s1023. 
https://doi.org/10.1038/nmeth.2089
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TEPS-05
Clinical Audits in Nuclear Medicine: a Modified Model 
Adapted to the Portuguese Reality
A. Martins1,2, P. Almeida1,3,4, I. Rodrigues1,2, M. J. Vieira1, S. 
Carmona1, C. Pio1, A. Alvernaz1, L. Oliveira1;  
1Joaquim Chaves Saúde, Lisbon, PORTUGAL, 2Medical Imaging 
and Radiotherapy Department, Portuguese Red Cross Health 
School, Lisbon, PORTUGAL, 3Instituto de Biofísica e Engenharia 
Biomédica - Faculty of Sciences of the University of Lisbon, 
Lisbon, PORTUGAL, 4Departamento de Física- - Faculty of 
Sciences of the University of Lisbon, Lisbon, PORTUGAL.

Aim/Introduction: Clinical Audits are essential on Nuclear Medicine 
Departments (NMD). For countries with no previously disseminated 
clinical audit culture, the creation of clinical audit guides that 
engage the professionals and respond to national law requisites 
and international recommendations (IAEA) is an important tool. The 
aim of this study is to create a reliable and time/cost effectiveness 
Nuclear Medicine Clinical Audit program adapted to the Portuguese 
reality. Materials and Methods: A multidisciplinary team (5 
technologists, 2 nuclear medicine physicians, 1 medical physicist) 
was created to define a Nuclear Medicine Audit program. The 
Quality Management Audits in Nuclear Medicine Practices system 
(QUANUM 3.0) provided by IAEA was chosen to be the basis for the 
internal model. The model was modified and complemented using 
national legislation requirements and specific requisites described 
in our institution technical documents: Radiological Protection 
Program, Internal Emergency Plan and the Quality Program. The 
audit program was defined and the checklists were translated 
and complemented. The audit team was defined for each theme 
audited considering the conflict interest, the training and interest 
areas. Results: This methodology has been applied at our NMD 
but can easily be adopted for other departments. Globally this 
methodology seems to be effective and user friendly, allowing the 
identification of non-conformities and improvement opportunities. 
The proposed audit program only requires internal elements 
(technologists, physicians and physics) while involving all team 
members contribution, allowing a greater team awareness and 
engagement with a good cost-effectiveness relation. QUANUM 
topics were aggregated in 6 themes suitable for auditing, instead of 
the 14 original proposed: 1. Compliance with Radiation Regulation, 
2. Patient radiological protection, 3. Management system and 
quality system, 4. Equipment quality control, 5. Radiopharmacy 
and 6. Clinical diagnosis procedures (assessing 5 different types of 
exams). This theme aggregation allows the optimization of time 
and resources enabling the program to be carried more easily 
under the licensing period (maximum 2 themes audited per year). 
These topics audits respond to the legal requisites and allows an 
internal assessment of the topics evaluated by the inspection entity. 
Conclusion: Clinical audits are critical to assess the conformity grade 
for NMD to national law requisites and to national and international 
guidelines related to radiological protection and patient security. 
The QUANUM 3.0 adapted to the specific requisites of Portuguese 
law seems to be efficient to implement a user-friendly and cost-
effective clinical audit program, allowing to improve a clinical audit 
culture in NMD. 

TEPS-06
Interest of the “Medrad Intego” combined automatic 
dispenser and injector system during 18F-FDG PET 
imaging
A. Ben Amor1, A. Ezzine1,2, H. Boudriga1,2, S. Mensi1, M. Nouira1,2, M. 
Ben Fredj1,2, K. Chatti1;  
1Nuclear medicine department, Sousse, TUNISIA, 2Université de 
Sousse, faculté de médecine de Sousse, “LR12Es02”, Sousse, TUNISIA.

Aim/Introduction: Our objective was to verify the interest of the 
automatic injection system “Medrard intego” in terms of radiation 
protection of the operators compared to the conventional 
manual injection method. Materials and Methods: A prospective 
descriptive study conducted in the new PET imaging unit of the 
Sahloul University Hospital nuclear medicine department, carrying 
out dosimetric measurements among the three opearators of this 
unit during the automatic and manual injection of 13 patients 
referred for an 18F-FDG PET/CT diagnostic imaging examination. 
Two operational dosimetric parameters were measured:- the 
individual dose equivalent Hp (10) by a Thermo ScientificTM EPD 
electronic personal active dosimeter, placed at the height of the 
operator’s chest - the ambient dose equivalent H* (10) by a RadEye 
G-10 type survey meter, placed on the Intego injector, at a distance 
of 60 cm from the patient behind a suitable leaded screen, and 
during manual injection, just at the level of the operator at the 
time of injection. Results: The average activity injected was 210 
MBq (3 MBq/Kg). The measurement of the Hp (10) was 4 µSv for 
the 2 days during the preparation and lower than the minimum 
detection threshold of the active dosimeters which is 1 µSv during 
the injection; while the H* (10) recorded during the preparation 
of the radioisotope was 3.28 µSv/h and 3.2 µSv/h respectively for 
the 1st day (3/3/2021) and for the 2nd day (4/3/2021), during the 
injection the average ambient dose rate H* (10) was 4.195 µSv/h 
just above the infusion system and an average value of 2.104 µSv/h 
at a distance of 3 metres from the patient.Regarding the dosimetric 
data for manual injection, during preparation, there was no variation 
in the individual dose value Hp (10) , and a mean value of 0.526 
µSv/h for the ambient dose rate H* (10). During injection, the active 
dosimeter detected a variation in Hp (10) of 1 µSv for each injected 
patient, while the average H* (10) was 4.64 µSv/h. Conclusion: In 
this study limited in number of patients in a newly installed PET/
CT unit in Tunisia, the difference in terms of radiation protection 
between automatic injection by the “Medrad Intego” system and 
manual injection showed a better protection of workers. A further 
study with a larger number of patients and a study of extremities 
dosimetric values would be programmed in order to highlight the 
usefulness of the system. 

TEPS-07
Dose Received to Hands (Fingers) While Dispensing and 
Administration of Radioactive Injections (F-18) to Patients
M. Khaskhali, C. Crouch;  
Oxford University Hospitals NHS Foundation 
Trust, Oxford, UNITED KINGDOM.

Aim/Introduction: PET/CT technologists are daily exposed to 
radiation emitted directly by radiopharmaceuticals, vials, syringes, 
sealed sources, patient contact, preparation and administration 
of radiopharmaceuticals and it can lead to high doses to the 
hands. To find out how much our fingers are getting exposed 
to radiation while dispensing, administration and vial opening. 
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So, we started an audit to see how much radiation our fingers 
received and after results we can find out further what should we 
do to reduce radiation exposure. Materials and Methods: For this 
Audit, we received Active Extremity Dosimeter. It is designed for 
monitoring the exposure of radiation to the user in the Nuclear, 
Industrial and Medical fields. This data is logged by the software so 
that the information may be later transferred to the PC for storage 
and further study. The dose readings of fingers are divided into 
three categories which are dispensing, administration of injection 
& dose received while opening vial. Results: We take 35 readings 
of dispensing with an average activity of 325.6 MBq. The average 
dose received to LT hand fingers were 29.835 µSv and 29.725µSv 
to RT hand fingers per dispensing. Same with the administration 
of injections, a technologist received an average of 27.345µSv to 
LT and 27.763µSv to RT hand fingers per administration with an 
average time of injecting dose was 39.027sec. Also, we took the 
readings of radioactive F-18 vial opening which is shown in table 
1.0. In dispensing sometimes, we must dispense the dose manually 
due to any error in dispenser, so we also took 10 readings of manual 
dispensing, the average activity dispensed was 332.5MBq. In manual 
dispensing a technologist received an average of 191.5917 µSv to 
LT hand fingers and 205.4533 µSv to RT hand fingers. Conclusion: 
After getting the above results we will be able to estimate that 
how much a technologist can get average radiation exposure to 
LT and RT hand fingers. With the help of 1 day estimated radiation 
exposure we can calculate monthly and yearly average radiation 
exposure of hands. So based on the above data a technologist will 
receive a yearly average dose of 57.960mSv to LT and 66.879mSv to 
RT hand fingers. Apart from this exposure there were also different 
factors involved which increased radiation exposure like IV contrast 
patient setting, removing IV lines, setting of old aged patient who 
are less mobile. 

TEPS-08
Radiation Dose To The Patients From F18-FDG WB PETCT 
Study And Optimization Analysis
P. Dwivedi1, A. Jha2, V. Rangarajan2;  
1Advanced Centre for Treatment Research and 
Education In Cancer, Tata Memorial Centre, Mumbai, 
INDIA, 2Tata Memorial Centre, Mumbai, INDIA.

Aim/Introduction: The aim of this study was to evaluate the 
estimated effective dose in patient from PET and CT component 
in F18FDG PETCT procedure with the underline motive of 
optimization of patient radiation dose. The development PET-
CT systems make it a valuable tool as combined metabolic and 
morphological information is provided in single study however 
hybrid imaging also bring an increased patient exposure. 
New technological advances in medical imaging provided an 
opportunity to automatically track the patient’s dose along with 
simple calculation methods that are utilized in this study which are 
practical as well as based on ICRP recommendations. Materials and 
Methods: The retrospective study involves 75 patients with various 
confirmed malignancies who underwent 18F FDG WB scan on PET 
CT system with 5 ring BGO crystal. 18F FDG dose was injected as per 
standard guidelines. CT dose optimization strategy was adopted by 
selecting smart mA which uses automatic tube current modulation. 
Estimation of effective dose (ED) from PET was calculated based 
on injected activity and Γ dose coefficient as per ICRP 106 and 
ICRP128. Effective dose from CT was estimated as a product of DLP 
and conversion factors as per ICRP 102. Results: Average injected 

activity of 18F FDG was 260.22 ± 54.66 MBq in patients with mean 
weight of 51.55± 10.97 kg. Calculated average estimated ED from 
WB PET was found to be 4.94 ±1.03 mSv whereas average estimated 
ED of CT lung was 1.96± 0.20 mSv, and CT WB was 10.05 ± 1.18 
mSv , CT Brain was3.33±0.09mSv, CT Head to Toe was 16.87±0.86 
mSv and CT 3 phase (arterial+ portal+ venous) was 16.57±1.78mSv. 
Total estimated CT effective dose in standard PETCT protocol which 
includes CT Lung and CT WB was found to be 12.01± 1.23 mSv. The 
total mean effective dose of both components in standard protocol 
of WB PETCT was found to be 16.95 ± 1.72 mSv. Conclusion: The 
results from the present study indicates that total mean effective 
dose from the standard WB PET CT protocol was found to be within 
the range of reported estimated dose published in various studies. 
This also reflects that dose optimization strategies work effectively 
if carefully implemented. Estimation of ED is a prerequisite for 
optimization and monitoring of radiation exposure therefore 
periodic monitoring and auditing of estimated effective dose in PET 
CT should be establish along with adopting the various strategies 
of dose optimization. 

TEPS-09
Radiation safety assessment of 177Lu-DOTATATE Intra-
Arterial peptide receptor therapy (PRRT)
M. Chauhan1,2, A. K. Jha3,2, S. Mithun3,4, R. Parab3,2, A. Nautiyal1,4, V. 
Rangarajan3,2;  
1Advanced Centre for Treatment Research & Education 
in Cancer, New Mumbai, INDIA, 2Homi Bhabha National 
Institute, Mumbai, INDIA, 3Tata Memorial Hospital, Mumbai, 
INDIA, 4Homi Bhabha National Institute, Mumbai, INDIA.

Aim/Introduction: 177Lu-DOTATATE peptide receptor therapy 
(PRRT) is an established treatment for patients suffering from 
neuroendocrine tumor (NET). In the last few years, intra-arterial 
PRRT is being considered for patients having liver metastatic disease 
predominantly. The aim of our study is to measure the radiation 
doses received by the treating intervention radiologists involved 
in intra-arterial PRRT treatmentusing177Lu-DOTATATE. Materials 
and Methods: Radiation safety-related data of 21 ‘patients’ that 
underwent 177Lu-DOTATATE intra-arterial PRRT treatment were used 
for this study. The exposure rate was measured at the hand and eye 
and chest level of treating intervention radiologists continuously 
from the beginning to end of the administration. Exposure from 
the patient at the body surface (at the level of liver, thigh, and 
extremities) and one meter from the body surface was measured 
just after the administration. RAM GENE survey meter, Rotem 
Industries was used for all the surveys. The mean radiation exposure 
per procedure to the eye, hand, and whole body to the treating 
intervention radiologist was calculated. Finally, the exposure to the 
hand, eye, and whole body of the treating intervention radiologist 
was calculated by multiplying the mean exposure rate with the 
time of administration. The mean radiation exposure from the 
patient at the body surface and 1 meter from the body was also 
calculated. Results: The mean administered activity was found to 
be 191(±7.07) mCi. The mean radiation exposure at the surface at 
the level of liver, thigh, and feet and at one meter from the surface 
were found to be 100 (±25.11), 9 (±1.27), 5.6(±0.52), 5.3± (0.50) uSv/
hr, respectively. The mean administration time was found to be 23 
±5.6 minutes. The mean radiation exposure to the hands, eyes, of 
the treating intervention radiologist per procedure was found to 
be 6.425±2.75 μSv, 5.43±1.76 μSv and one meter exposure from the 
patient was found to be 5.3 ±0.246 μSv respectively Conclusion: 
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Our result shows that the radiation exposure from the patient post 
administration is below the permissible limit of discharge. The 
radiation exposure to the intervention radiologist is also suggestive 
of a safe procedure to be performed by maintaining the radiation 
dose well within the permissible limit for the radiation professionals. 

TEPS-10
Diagnostic Reference Levels in Nuclear Medicine: 
Development of a Simple Tool to Help Assessing the 
Portuguese Reality
A. Martins1,2, P. Almeida1,3,4, I. Rodrigues1,2, S. Carmona1, M. J. 
Vieira1, C. Pio1, T. Martins1, A. Alvernaz1, L. Oliveira1,2;  
1Joaquim Chaves Saúde, Lisbon, PORTUGAL, 2Medical Imaging 
and Radiotherapy Department, Portuguese Red Cross Health 
School, Lisbon, PORTUGAL, 3Instituto de Biofísica e Engenharia 
Biomédica - Faculty of Sciences of the University of Lisbon, 
Lisbon, PORTUGAL, 4Departamento de Física- - Faculty of 
Sciences of the University of Lisbon, Lisbon, PORTUGAL.

Aim/Introduction: Diagnostic Reference Levels (DRL) are 
used in medical imaging to indicate whether, under routine 
conditions, either radiation doses to patients or the involved 
radiopharmaceuticals injected activity are exceedingly away from 
what is considered standard practice.The aim of this work is to 
develop and implement a tool that evaluates Local Diagnostic 
Reference Levels (LDRL), which may contribute to the calculation 
of nuclear medicine National Diagnostic Reference Levels (NDRL) in 
countries where they aren’t yet available. Materials and Methods: 
We developed a tool (excel) where, as proposed by literature, LDRL 
is assessed by choosing six adult patients (between 60 to 80 kg) 
for each procedure in use, as well as an adult patient with low 
weight (40kg) and another with high weight (140kg) which allow 
estimating minimal and maximal injected doses. All the exams 
must have been previously classified as good diagnostic quality by 
clinical staff.Using this data, an automatic report is produced where 
LDRL is calculated by the median (P50) of the activity values used 
for each procedure. Simultaneously it is compared with the EANM 
guideline injected activities values, and respectively with NDRL and 
the DRL’s of other countries. The mean values for the difference 
percentage of doses comparison between DRL’s also have been 
calculated. This tool was submitted to the Portuguese Regulator for 
approval. Results: We applied this tool at our department for the 
majority of the conventional NM and PET/CT procedures and it has 
shown to be effective and user friendly, allowing the identification 
of critical values that must be reviewed. The results obtained have 
shown that our LDRL’s are lower than those available for a set of 
countries with a mean difference to: Spain (-62%), France (-25%), 
Italy (-20%) and US (-60%). However, when compared with EU 
values and EANM guidelines, there is stillroom for improvement on 
the reduction of injected doses, namely for the thyroid scan (+59%), 
parathyroid scan (+14%), lung perfusion (+75%) and renal scan 
(+59%). We also noticed that we have higher LDRL’s with a mean 
difference to: Germany (+33%) and Sweden (+20%) which can be 
possible explained by access to better detection technology that 
allows lower injected activities. Conclusion: Our application is an 
intuitive tool for benchmarking the injected activities used in each 
department and assessing local diagnostic reference levels. It can 
contribute in a straightforward way to calculate national DRL’s as 
well as to compare them with other countries. 

TEPS-11
Reduction of the finger dose of technologists by the use of 
an automatic injection unit in mycardial perfusion PETCT 
studies with 13N-ammonia
V. Schober, P. von Schulthess, R. R. Büchel, J. Trinckauf, T. Berthold, 
P. Kaufmann, M. Hofbauer;  
University Hospital Zurich, Zurich, SWITZERLAND.

Aim/Introduction: Examinations with 13N-ammonia have more 
than doubled since 2016 at our institution, leading to an increase 
in occupational radiation exposure. Due to the high doses recorded 
on the finger ring dosimeter, the workflow showed its weak point 
in manual injection with a shielded syringe. The present study 
investigates whether an automatic injection unit can reduce finger 
dose to the individual technologists. Materials and Methods: 
Finger radiation exposure (mSv) was measured monthly in N 
= 9 technologists across 26 months (01. 2020 - 02.2022; n = 229 
measurement occasions). In 2020 an automatic dose drawing 
station (microDDS®, TEMA Sinergie) was used for the preparation 
and injection of 13N-ammonia. As of February 2021, an independent 
fractionation and injection unit (Posijet®, Lemerpax) was used.Taking 
the nested data structure into account (multiple measurements 
within individuals), a mixed linear model was applied to investigate 
the difference in doses before and after implementation of Posijet. 
Results: Statistical analyses revealed a significant reduction in 
radiation exposure after implementation of Posijet (Mpre = 6.57 
± 6.85; Mpost = 3.86 ± 4.21), which corresponds to a reduction of 
approximately 60%. This reduction was also found at the individual 
level (b = -3.18, p = .038), suggesting that a fully automated 
system not only reduces the doses in general, but also the doses 
of the individual technologist. Conclusion: Occupational radiation 
exposure must be kept as low as possible in order to keep staff safe. 
The present study shows that this can be achieved with the use 
of technical support equipment. For technologists, it is important 
that research is not only focussed on new imaging methods or 
advanced tracers, but also takes the radiation protection of staff and 
further development of supporting tools into account. 

TEPS-12
Head & Neck Sentinel Node procedure - lessons from 
practical experience
L. Pereira1,2, J. Elliott3,2, K. Brooks1,2, P. Norris4,2, A. Corrigan1,2, B. 
Bisase4, T. Barnden1,2;  
1NHS, Maidstone, UNITED KINGDOM, 2Maidstone and Tunbridge 
Wells NHS Trust, Maidstone, UNITED KINGDOM, 3Canterbury 
Christ Church University, Canterbury, UNITED KINGDOM, 4Queen 
Victoria Hospital (QVH), East Grinstead, Sussex, UNITED KINGDOM.

Aim/Introduction: In the context of Head and Neck cancers (H&NCa), 
the prevalence of (occult) lymphatic metastasis is a key prognostic 
factor. Sentinel node lymphoscintigraphy, followed by sentinel 
lymph node (SLN) biopsy, has supported the paradigm shift from 
radical neck dissection to selected SLN sampling while maintaining 
patient outcomes. It enables accurate pathological staging of the 
cervical nodes. In comparison with conventional elective neck 
dissection (1), NICE guidelines state a swifter recovery time, reduced 
time in hospital and lower risks for significant morbidity (neuropathic 
pain and reduced shoulder movement) (2). The present work will 
review the role of radioisotope lymphoscintigraphy in H&NCa, its 
clinical indications, and share a well-established local protocol. 
Materials and Methods: Patients undergo pre-operative, dynamic 
mapping for lymphatic drainage after four peritumoral injections 
with 99mTc-Nanoscan® (4x10MBq for next day surgery). Dynamic 
imaging is complemented with SPECT-CT. In our centre, the SLNs 
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position is not marked on the skin - instead multidisciplinary 
discussion between the technologist/radiographer, radiologist 
and surgeon is preferred. The identified SLNs are then surgically 
removed, using a portable γ-probe for intraoperative localisation 
of SLNs. Results: Total of 51 procedures undertaken to this date. 
H&NCa biopsy may be difficult, owing to complex anatomical 
relations and unpredictable lymphatic networks/patterns (4). 
Pragmatic instructions will be presented including equipment 
set-up, patient preparation and imaging parameters, with 
comparison to the EANM 2019 guidelines. We will show 
examples of difficulties encountered which include slower/
delayed drainage on buccal lesions and level 1 type (floor of 
mouth) nodes showing potential to be masked by the injection 
site. Discussion points include peritumoural or intratumoural 
administration, application of SPECT-CT and sensitivity. 
Conclusion: The H&NC SLN procedure is a technically demanding 
process for both the patient and the team, requiring not only 
precision and dexterity but also a caring attitude which places 
patient experience as a service priority. References: 1.Demir 
D. The role of sentinel lymph node biopsy in head and neck 
cancers and its application areas. Turk. Arch. Otorhinolaryngol. 
2016;54(1):35-8.2.National Institute for Health and Care Excellence 
(NICE). Head and neck cancer - Quality standard [Internet]. 2017. 
Available from: www.nice.org.uk/guidance/qs146. 3.Garrel R, 
Poissonnet G, Temam S, Dolivet G, Fakhry N, de Raucourt D. Review 
of sentinel node procedure in cN0 head and neck squamous cell 
carcinomas. Guidelines from the French evaluation cooperative 
subgroup of GETTEC. Eur Ann Otorhinolaryngol Head Neck Dis. 
2017;134(2):89-93. 4.IAEA. Radiopharmaceuticals for sentinel lymph 
node detection: status and trends [Internet]. 2015. Available from: 
http://www.iaea.org/Publications/index.html.

TEPS-13
Value of continuous blood pressure monitoring in the 
evaluation of maximal hyperemia during myocardial 
perfusion imaging with Rubidium-82 PET/CT
A. Tegelaar - Kuiper1, S. S. Koenders1,2, J. A. van Dalen3, P. L. Jager1, 
J. D. van Dijk1;  
1Department of Nuclear Medicine, Isala Hospital, Zwolle, 
NETHERLANDS, 2Technical Medical Centre, University 
of Twente, Enschede, NETHERLANDS, 3Department of 
Medical Physics, Isala Hospital, Zwolle, NETHERLANDS.

Aim/Introduction: Myocardial perfusion imaging (MPI) with PET/
CT is increasingly used because of its high diagnostic accuracy in 
the detection of coronary artery disease. An important constraint 
for this high accuracy is that maximal hyperemia is achieved during 
stress. However, myocardial hyperemia cannot always be identified 
accurately when using a stress agent and may be missed when 
systolic blood pressure (sysBP) is only measured at fixed time points 
using a traditional upper arm cuff. In this study we evaluated the 
value of continuous non-invasive blood pressure monitoring 
(cNIBP) during Rubidium-82 MPI PET/CT, to identify maximum 
myocardial hyperemia. Materials and Methods: A prospective 
cross-sectional study was performed where 47 patients referred 
for Rubidium-82 MPI PET/CT were included. Rest and stress PET/
CT scans were acquired. Pharmacological stress was induced by 
400µg Regadenoson prior to the stress scan. For each patient, 
heart rate (HR) and systolic blood pressure (SysBP) were measured 
during rest and stress, with both continuous ECG monitoring and 
traditional upper arm blood pressure technology (measured every 

two minutes) and with continuous blood pressure and heart rate 
monitoring, using a finger cuff. Adequate hyperemia (stress) was 
defined as an increase in heart rate of ≥10 bpm or a decrease in 
systolic blood pressure of >10 mmHg. Results: Of the 47 patients, 
3 were excluded because of inaccurate signal due to cold fingers 
and 5 were excluded due to disruption of the signal caused by 
pharmacological stress resulting in the inclusion of 39 patients 
(83%). Measured heart rates in rest and stress did not differ between 
the ECG monitoring and cNIBP (p=0.31). During stress an increase 
in HR adequate for hyperemia (≥10 bpm) was seen using ECG in 
38 (97%) patients and using cNIBP in 37 (95%) patients. A decrease 
in sysBP adequate for hyperemia (>10 mmHg) was seen using 
upper arm blood pressure technology in 16 (41%) patients and 
using cNIBP in 28 (71%) patients. Conclusion: Using cNIBP allows 
to identify maximal hyperemia based on decline of systolic blood 
pressure in 30% more patients than using a conventional upper 
arm cuff with two minutes intervals. Although cNIBP sometimes 
fails by inaccurate of disrupted signals, it may help to recognize that 
adequate hyperemia is achieved in Rubidium-82 PET scans. 

TEPS-14
Providing Water before Myocardial Perfusion Imaging 
with Digital Gamma Camera, Investigating Mechanics and 
Logistics of Inferior-Lateral Artefact Reduction with Profile 
Analysis
V. Ostermann, M. R. Pedersen;  
Department of Nuclear medicine, Vejle, DENMARK.

Aim/Introduction: During myocardial perfusion imaging (MPI), 
artefacts occurring near the inferior/lateral area of left ventricle, is 
an undesirable issue. Previous studies have examined the effect of 
consuming fluid prior to acquisition, as a method of reducing the 
artefacts. This study aims to investigate this method with a different 
approach, by administering fluid immediately prior to acquisition 
and using a newer digital camera. Materials and Methods: Patients 
(group 1) were instructed to consume a glass of water in between 
a routine scan and an additional supine acquisition, in order to 
visualize a possible effect on image artefact reduction. An additional 
group of patients (group 2) received water prior to the routine scan, 
and these results were compared to the routine scan in group 1. In a 
third group of patients (group 3), it was examined whether extended 
time from tracer injection to acquisition would improve image 
quality. Image analyses were performed on all images using ImageJ-
processing, creating a profile through the short axis image of the 
left ventricle, analysing raw pixel values. This led to a quantification 
of extracardiac activity, reported as extracardiac:myocardium 
(EXT:MYO) ratios. Results: The mean EXT:MYO ratio in supine 
position after a glass of water, was significantly reduced from 
0,8050 to 0,2851 (p < 0.001) in group 1. It was possible to maintain 
a significantly lower ratio by drinking a glass of water before the 
routine acquisitions in group 2, with ratios of 0.3173 and 0.3716 
(p < 0.001) in upright and supine, respectively. The extended time 
from tracer injection to acquisition (group 3) did not contribute 
positively to image quality, however consecutive images showed 
clear advantage of drinking water. Conclusion: A glass of water 
(400 ml) before a scan has a significant effect on artefact reduction 
close to inferior/lateral wall of the left ventricle. Volume increase of 
stomach resulting in better visualisation of the left ventricle, due to 
less counts from the area close to the heart, easier reconstruction 
by the medical laboratory technologist and interpretation 
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of images by the nuclear medical physician. References: 1. 
Burrell S, MacDonald A. Artifacts and Pitfalls in Myocardial 
Perfusion Imaging. J Nucl Med Technol. 2006;34(4):193-211. 
2. Peace RA, Lloyd JJ. The effect of imaging time, radiopharmaceutical, 
full fat milk and water on interfering extra-cardiac activity 
in myocardial perfusion single photon emission computed 
tomography. Nucl Med Commun. 2005;26(1):17-24.

TEPS-15
Positive treatment outcomes of erratic Liver metastases 
in end-stage metastatic prostate cancer with Radioligand 
therapy of 177Lu-PSMA-I&T
M. Vyas;  
Unitec Institute of Technology, Auckland, NEW ZEALAND.

Aim/Introduction: Hormone refractory Prostate cancer has a worse 
overall survival rate with hepatic metastasis in comparison of the 
bone, lung or nodal-only metastasis. The currently available second 
and third line of treatments are useful but also have associated side 
effects, which severely affects the overall quality of life (QoL) of the 
patient. In this case study, we present the successful treatment 
outcomes with 177Lu-PSMA-I&T therapy which has shown 
significant regression in metastatic lesions size and number as well 
as in biochemical markers too with improving overall QoL due to 
fewer side effects Materials and Methods: We were directed to 
this patient, a 62-year-old man with metastatic Castration-Resistant 
Prostate Cancer (mCRPC), to see whether he would be a candidate 
for 177Lu-PSMA-I&T based radioligand therapy in our department. 
The patient underwent four cycles of Lu-177-PSMA-I&T radioligand 
therapy, with a six-week interval between each round. Results: 
Following each cycle of Lu-177-PSMA-I&T therapy, whole-body and 
SPECT-CT scans were performed as well for screening purposes. 
In addition, Ga-68-PSMA-11 scans were performed after two 
and four treatment cycles to assess response to therapy, and the 
results revealed a reduction in the metastatic liver lesion and nodal 
metastases, respectively. Conclusion: RLT based on 177Lu-PSMA 
was effective in reducing liver metastases, resulting in the formation 
of extended and improved progression-free survival for our patient. 

TEPS-16
Around the Clock
V. Ostermann, B. Hoyer Mathiasen, J. Terzic;  
Department of Nuclear Medicine, Vejle, DENMARK.

Aim/Introduction: According to the EANM and ASNC imaging 
guidelines for Nuclear Cardiology Procedures 1,2, a myocardial 
perfusion study performed on a SPECT-scanner should, at optimal, 
be conducted in a 90o configuration with a 180o counterclockwise 
rotation from 45o Right Anterior Oblique (RAO) to 45o Left Posterior 
Oblique (LPO). It is known that myocardial perfusion studies 
performed with Tc99m tracers suffer from artefacts related to the 
gut/intestine and liver3,4,5. Recent studies on newer CZT-cameras 
have shown its superiority in imagining leading to faster image 
acquisition, and the use of lipid-rich meals and cold water to 
simulate the excretion of tracer from the liver and stimulate the 
digestive peristaltism6 Our study shows that the recommended 
counterclockwise rotation combined with a lack of sufficient 
known artefact reduction, may lead to deteriorated image quality. 
Materials and Methods: Two different groups of patients were 
scanned on different scanners respectively: Siemens Intevo SPECT/
CT in opposite orbit of guidelines (45o LPO to 45o RAO, in a 90o 
configuration), and D-SPECT scanner in the supine position. Both 

groups received 400 ml of water prior to each acquisition. Images 
were analyzed using J-image. A profile was drawn through the 
midsection of the left ventricle to visualize extracardiac activity and 
EXT:MYO Ratios were compared. Results: Results: Mean EXT: MYO 
Ratios in (Non-Attenuation corrected images) towards the stomach 
area was at SPECT/CT was 0.35 (range 0.05-0.8), and on D-Spect in 
supine position was 0.37 (range 0.01-1.03). Comparison between 
the 2 groups leads to a H0 acceptance (p>0.05) and evaluated 
visually by a trained technologist, the images are comparable. 
Conclusion: It seems that a common artefact reduction method 
- to drink water prior to the scan, combined with a clockwise LPO 
to RAO, is more optimal than the recommended method from the 
guidelines. This might indicate that we would benefit from the 
fact that the dilation of the stomach, when detectors are in (LPO) 
position, and the fact that the one detector in the 90o configuration 
is closest to the liver at the end of the acquisition (RAO), and this 
prolonging of the time from injection to imaging reduced the 
artefacts improving the overall quality. Further liver clearance 
can be induced by providing a fatty meal to stimulate liver 
clearance between injection and acquisition. References: 1.doi.
org/10.1007/s00259-015-3139-x2.doi.org/10.1007/s12350-018-
1283-y3.doi.org/10.1007/s12350-020-02093 54.doi.org/10.1007/
s0025900503285.doi.org/10.1097/00006231-200203000-000026.
doi.org/10.1186/s41824-019-0058-2

TEPS-17
Improvement In Morphological Image Quality in Spect/
Ct Lung Studies In Patients With Differentiated Thyroid 
Carcinoma Theated With 131I
F. Mercado Moreno1, P. Borredá Ayala2, L. Felix Macias2, A. 
Badenes Romo3, S. Loste Martinez2, M. Kargbo Kargbo2, G. Albertos 
Roncal3, J. Vercher Conejero2, S. Rustarazo Lozada2, I. Liarte Trias2, 
M. Albadalejo Castaño2, N. Xavier Eloi2, S. Rodriguez Lara2, M. 
Rodriguez Lora2, J. Suils Ramón2, A. Palomar Muñoz2, A. Rodriguez 
Gasén3, V. Ruiz Fernández2, M. Cortés Romera4;  
1(Hospital Bellvitge) Institut D’imatge Per Al Diagnòstic, 
L’hospitalet (Barcelona), SPAIN, 2Hospital Bellvitge IDI, 
L’hospitalet, SPAIN, 3Hospital Bellvitge ICS, L’hospitalet, 
SPAIN, 4Hospital Bellvitge, L’hospitalet - Barcelona, SPAIN.

Aim/Introduction: To Evaluate The Improvement Of Image Quality 
Obtained By Computed Tomography Of Spect/Ct Studies Of 
Patients With Differentiated Thyroid Carcinoma (DTC) Treated With 
131I By Optimizing The Reconstruction Parameters Of Morphological 
Images. Materials and Methods: Thirteen Patients Diagnosed With 
DTC Referred For Thyroid Remnat Removal Treatment With 131I Post 
Total Thyroidectomy Were Analyzed. Patients Were Administered A 
Standard Dose Of 3.7 Gbq (100 mCi) And, Following Our Standard 
Working Protocol, Underwent Full Body Scanning And Spect/Ct Of 
The Cervico-Thoracic Region 7 Days After The Radiopharmaceutical 
Administration.Four Lung Reconstructions (A, B, C And D) Were 
Performed, Of Which The One Established By Protocol In The Spect/
Ct Equipament (GE Discovery NM/CT 670ES) And User In Routine 
Clinical Practice. The Other 3 Reconstruccions Were Obtained By 
Modifying The Reconstruction Parameters (Slice Thickness, Spacing, 
etc).Three Nuclear Medicine Specialists Evaluated The Different 
Reconstructions Anonymously And Independently By Assigning 
A Numerical Value To Each Image From 1 To 4, With Number 1 
Being The Least Optimal For Diagnosis And 4 Offering The Highest 
Diagnostic Confidence In The Study Of Lung Parenchyma.All 
Images Were Evaluated On The Same Xeleris Workstation (GE 
Healthcare) Results: Among The 3 Physicians, They Showed An 
Excellent Correlation In The Reconstruction That They Considered 
To Be Of Better Diagnostic Quality, Giving In Turn A Lower Score 
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With A Higher Correlation To The Reconstruction Used In The Usual 
Clinical Practice That Had Served As A Reference. Conclusion: By 
Modifying The Ct Reconstruction Parameters, And Without The 
Need To Increase The Patient’s Dosimetry, The Quality Of The Images 
Can Be Improved, Which Will Have An Impact On The Diagnostic 
Confidence Of The Specialist In The Assessment Of Patients With 
DTC Referred For 131I Thyroid Debris Removal Treatment 

TEPS-18
A cost effectiveness comparison using two different 
pharmaceuticals as oral contrast media for PET/CT scans
C. Hansen;  
Rigshospitalet, København, DENMARK.

Aim/Introduction: Until now we have used 250 mL Ioxitalamat (Iox) 
to those patients who were ordered by the radiologists to drink 
oral contrast for a PET/CT scan. Iox is expensive and also expensive 
to discard after use. Besides the high cost we will consider the 
possibility of finding a contrast media that is less unpleasant 
to drink. The main focus of the project is to find an alternative 
pharmaceutical that gain the patient without compromising the 
CT-imaging. Materials and Methods: We dissolved 5 ml Iodixanol 
320mg I/mL (Visi320) into 500 mL water in a bottle. A population 
of 39 patients were prescribed oral contrast and asked to evaluate 
the tasting experience after drinking. We asked two radiologists 
to evaluate the patients CT images and asked them to rate if the 
images were better/worse or the same as if we used Iox. At the end 
we were able to compare the prices of Iox (500 mL) vs. Visi320 (25 
mL) and the cost benefit related to the cost of waste management. 
Results: 80% of the patients preferred Visi320 as oral contrast and 
20% enjoyed the taste and expressed that the contrast tasted like 
water. The price of Iox per patient is 7,7 times more expensive than 
Visi320, which makes the price difference crucial. Visi320 is free 
to discard because it is recyclable for the producer, which means 
that the economic benefit is higher than Iox. Two well experienced 
radiologists have described the CT images of the 39 patients and 
were amused by the results and described that the use of Visi320 
was just as good as when we use Iox. Conclusion: The majority 
of the patients had a better experience drinking Visi320 and a 
small group of patients evaluated the taste as good as water. The 
technologist experienced that the patients’ referrers the Iox taste 
as dominant and unlikeable - which also makes many not want to 
drink it. From the radiologists’ point of view, Visi320 is a good choice 
and a competitive contrast media that provides CT imagine with 
enough diagnostic information. Last but not least the Visi320 as 
oral contrast media has a remarkable lower cost and free of charge 
waste management. We are happy to implement Visi320 as our 
new oral contrast media in our daily routine.
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EPS-202
Safety, biodistribution and internal radiation dosimetry 
of the cell death tracer [Tc99m]-Duramycin in healthy 
volunteers
T. Cappenberg1, S. De Schepper1, F. Elvas2, C. Vangestel3, S. De 
Lombaerde4, L. Wyffels2, T. Van den Wyngaert3, J. Mattis5, B. Gray5, 
K. Pak5, S. Stroobants6;  
1Nuclear Medicine, university hospital Antwerp, Antwerp, 
BELGIUM, 2Molecular imaging and radiology, Antwerp university, 
Antwerp, BELGIUM, 3Molecular imaging and radiology, Antwerp 
university and Nuclear medicine, university hospital Antwerp, 
Antwerp, BELGIUM, 4Nuclear medicine, university hospital 
Antwerp, Antwerp, BELGIUM, 5Molecular Targeting Technologies, 
Inc, West Chester, PA, UNITED STATES OF AMERICA, 6Molecular 
imaging and radiology, Antwerp university and nuclear 
Medicine, university hospital Antwerp, Antwerp, BELGIUM.

Aim/Introduction: Imaging of cell death can provide an early 
indication of treatment response in cancer. [Tc99m]-Duramycin is a 
new cell death tracer that binds to phosphatidylethanolamine (PE) 
when externalized in the cell membrane during apoptosis, showing 
potential for non-invasive imaging of apoptosis. In this first-in-
human study, we evaluated the safety, biodistribution and radiation 
dosimetry of [Tc99m]-Duramycin (ClinicalTrials.gov NCT05177640). 
Materials and Methods: Six healthy volunteers (3 male, 3 female) 
participated in this study. Images were acquired on a dual-headed 
16-slice SPECT/CT scanner. Immediately after IV injection of 6 MBq/
kg [Tc99m]-Duramycin, a 30 min dynamic scan of mid-thorax to 
mid-abdomen region was performed followed by whole body (WB) 
scans at 1, 2, 3, 6 and 23h post-injection (PI). WB transmission scan 
using a Co57-flood source was acquired before tracer injection for 
attenuation corrections. Regions of interest were manually drawn 
on the anterior and posterior images to determine their geometric 
mean and time-activity curves. Whole-body, liver, kidneys, spleen, 
lungs, and blood were considered as source regions. The IDAC 
Dose 2.1 program was used to calculate organ-absorbed doses and 
effective dose. Blood samples were taken at different time points 
for dosimetry, metabolite analysis & protein binding, and for safety 
and toxicity evaluation. Urine and faeces were collected for 24h to 
evaluate excretion. Signs of adverse effects were investigated by 
monitoring renal and liver function, hematology, blood coagulation, 
and vital signs (blood pressure, pulse, respiration rate, temperature, 
and electrocardiogram). Results: [Tc99m]-Duramycin uptake was 
predominantly observed in liver and kidneys. The tracer cleared 
slowly from the blood (effective half-life of 2.1 ± 0.4 h) due to high 
plasma protein binding with < 5% unbound tracer 3h PI. Excretion 
of the activity was almost exclusively through the renal system (50-
65% after 23h) with almost no excretion in the faeces. The effective 
half-life in the whole body was 4.2 ± 0.4 h. The effective dose was 
7.22 ± 0.67 µSv/MBq, with the kidneys having the highest absorbed 
dose at 40.5 ± 6.24 µGy/MBq. The median effective dose for all 
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volunteers was 3.4 mSv (2.92 - 3.89). No serious adverse events 
were observed. Conclusion: [Tc99m]-Duramycin was administered 
to healthy volunteers demonstrating an acceptable dosimetry (< 
5 mSv) and safety profile. Due to slow blood clearance, optimal 
target-to-background ratios are expected 5h PI. Persistent high 
background in the liver could hamper response assessment of liver 
metastases. 

EPS-203
Biodistribution and normal tissue dosimetry of 
radium-224 labelled calcium carbonate microparticles 
administered intraperitoneally in a phase 1 clinical trial 
involving patients with peritoneal carcinomatosis from 
colorectal cancer
S. Grønningsæter1, J. Blakkisrud1, M. E. Revheim1,2, L. T. Mikalsen1,3, 
S. Selboe1, Ø. S. Bruland4,5, T. B. Bønsdorff6, S. G. Larsen7, C. Stokke1,8;  
1Division of Radiology and Nuclear Medicine, Oslo University 
Hospital, Oslo, NORWAY, 2Faculty of Medicine, University of 
Oslo, Oslo, NORWAY, 3Department of Life Science and Health, 
Oslo Metropolitan University, Oslo, NORWAY, 4Department of 
Oncology, Oslo University Hospital, Oslo, NORWAY, 5Institute of 
Clinical Medicine, University of Oslo, Oslo, NORWAY, 6Oncoinvent 
AS, Oslo, NORWAY, 7Department of Gastrointestinal and 
Pediatric Surgery, Oslo University Hospital, Oslo, NORWAY, 
8Department of Physics, University of Oslo, Oslo, NORWAY.

Aim/Introduction: The aim of this study was to estimate 
the absorbed doses to normal tissues for patients injected 
intraperitoneally with a suspension of radium-224 adsorbed in 
calcium carbonate microparticles (224Ra-CaCO3-MP) for treating 
peritoneal carcinomatosis originating from colorectal cancer. 
Materials and Methods: Two days after maximal macroscopic 
cytoreductive surgery with perioperative hyperthermic 
intraperitoneal chemotherapy treatment, patients were injected 
intraperitoneally with a suspension of approximately 7 MBq 224Ra-
CaCO3-MP, followed by a flush with 200-250 ml isotonic solution. 
Six patients were included in a dosimetry cohort. Blood samples 
were collected from each patient at 3, 6, 24, 48 and 120 hours 
post-injection. Each blood sample was measured on an automatic 
gamma counter at two time points and used to estimate 212Pb 
and 224Ra activity concentration, respectively. The activity of both 
radionuclides in blood were used as input in biokinetic models 
to estimate the time dependent activity in normal tissues, based 
on ICRP publication 137 [1]. SPECT/CT and planar imaging were 
performed at 3, 24 and 120 hours after injection to investigate the 
uptake of radioactivity in organs, such as liver, kidneys and bone. 
Time integrated activity coefficients were estimated and used in 
OLINDA/EXM to calculate the absorbed doses to various normal 
tissues. It was assumed that only unbound radionuclides were 
transferred from the peritoneal cavity, and an extension to the 
biokinetic models estimated the amount of activity transferred 
from the peritoneal cavity to blood. The activity remaining in the 
peritoneal cavity was used to estimate photon dose contribution 
to normal tissues, using a separate previously described method 
[2]. These contributions were added to the OLINDA/EXM values. 
Results: Highest absorbed doses were found in osteogenic cells 
with a mean value of 0.55 Gy / 7 MBq, followed by red marrow, 
kidneys and liver, all with a mean value of approximately 0.1 Gy / 7 
MBq. The biokinetic model found that 15-25 % of the injected 224Ra 
was transferred to blood from the peritoneal cavity. Conclusion: 
None of the six patients with peritoneal carcinomatosis from 

colorectal cancer injected with 7 MBq of 224Ra-CaCO3-MP received 
absorbed doses higher than 1 Gy for any organ. The doses were 
well below limits commonly associated with risks for normal 
tissue complications. References: 1. ICRP, ICRP publication 137: 
Occupational Intakes of Radionuclides: Part 3. Annals of the ICRP, 
2017. 46: 2. Watson, E.E., et al., A Model of the Peritoneal Cavity for 
Use in Internal Dosimetry. JNuclMed, 1989. 30(12):

EPS-204
First-in-man 90Y-FAPI-46 PET/CT Based Tumour Dosimetry 
in Radioligand Therapy of Advanced Stage Solid Tumours
P. Fragoso Costa1,2, W. Jentzen1,2, K. M. Pabst1,2, L. Kessler1,2, J. 
Ferdinandus1,2, M. Weber1,2, I. A. Mavroeidi3,2, R. Hamacher3,2, S. 
Bauer3,2, K. Herrmann1,2, W. P. Fendler1,2, D. Kersting1,2;  
1Clinic for Nuclear Medicine, Essen, GERMANY, 2German Cancer 
Consortium (DKTK), Partner Site University Hospital Essen, and 
German Cancer Research Center (DKFZ), Essen, GERMANY, 
3Department of Medical Oncology, Essen, GERMANY.

Aim/Introduction: Fibroblast activation protein (FAP), which 
is mainly expressed on cancer associated fibroblasts in the 
tumour stroma, represents an attractive molecular target for the 
development of specific diagnostics and therapies of solid tumours. 
Recently, applications of 90Y-based FAP inhibitor (FAPI) radionuclide 
therapies have been reported. For dose-response investigations and 
as a prerequisite for approval of 90Y-based radionuclide therapies, 
reliable dosimetry is required. This study reports PET-based 
absorbed dose calculations for tumours in advanced solid cancer 
patients undergoing 90Y-FAPI-46 radioligand therapy. Materials 
and Methods: Indication for 90Y-FAPI-46 therapy was confirmed by 
an interdisciplinary tumour board. Patients electable for therapy 
met the pretherapeutic confirmation of adequate FAP expression 
(SUVmax ≥10) of tumours in 68Ga-FAPI PET. A mean (SD) 90Y-FAPI-46 
activity of 3.9 (±1.4) GBq was intravenously administered. Tumour 
90Y-FAPI-46 uptakes were derived from three PET/CT scans (15 min/
bed acquisition time immediately after, 4 and 20 h post injection). 
Uptake curves were constructed to estimate the residence 
times. Tumour volumes were derived from intratherapeutic CT 
or pretherapeutic 68Ga-FAPI PET images. Effective half-lives and 
absorbed doses were calculated. For the tumour dose estimation, 
the sphere model implemented in OLINDA was applied. Results: 
In total, 15 patients (13/1/1 sarcoma/prostate/gastric cancer) with 
a mean (SD) age of 62 (±13) years were included. A total of 27 
tumours (locations: lung, pancreas, pleura, liver, thyroid, bone, and 
lymph nodes) were analysed; tumour volumes ranged from 2.0 cm3 
to 262.0 cm3. A monoexponential pharmacokinetic behaviour was 
assumed. Mean (SD) maximum tumour 90Y-FAPI-46 uptake was 0.8 
(±1.3) % and mean (SD) effective half-life was 8.54 (±1.54) h. Mean 
(SD) tumour absorbed dose per activity was 3.37 (±5.64) Gy/GBq. 
Conclusion: We present a clinically feasible protocol for 90Y-FAPI 
tumour dosimetry using a limited number of serial PET acquisitions 
within the first 24 hours after injection. Further dose-response 
analyses and dosimetry of organs at risk are warranted. 
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EPS-205
Patient-Specific Biodistribution and Tumor Dosimetry of 
[131I]IMAZA in Patients with Adrenal Tumors
S. Beykan1, H. Hänscheid1, S. Hahner2, A. K. Buck1, M. Lassmann1, 
A. Schirbel1;  
1Department of Nuclear Medicine, University of Würzburg, 
Würzburg, GERMANY, 2Division of Endocrinology and 
Diabetes, Department of Medicine I, University Hospital of 
Würzburg, University of Würzburg, Würzburg, GERMANY.

Aim/Introduction: The new compound IMAZA selectively binds to 
adrenocortical carcinomas (ACCs). IMAZA labelled with I-123/I-131 
can be a promising theranostic approach for the patients with ACCs. 
The aim is to provide the results of image-based tumor dosimetry 
and biodistribution of [131I]IMAZA including a large number of 
patients. Materials and Methods: 13 ACC diagnosed patients were 
treated with 24.4±6.3 GBq [131I]IMAZA. During the hospitalization, 
the total body activity retentions were measured with a survey 
meter in the ceiling over the bed of the patients. All patients 
underwent a SPECT/CT examination at 4-6 h post-injection of [131I]
IMAZA. In addition, the patients had one whole-body planar scan at 
1-4 day post-injection or two whole-body planar scans at 1-7 day 
post-injection, or multiple whole-body planar scans at 1-10 d post-
injection. The SPECT/CT scan in combination with multiple whole-
body planar scans were analyzed by using NUKFIT software1 to 
calculate the time-integrated activity coefficients (TIACs) including 
uncertainties for the thyroid and tumors. Absorbed doses were 
calculated based on a formalism published by the EANM Dosimetry 
Committee2. To avoid myelotoxicity, eight blood samples taken 
1-3 days after injection were analyzed along with survey meter 
measurements and the absorbed doses in blood were calculated 
as a conservative estimate for the red bone marrow dose. Results: 
In particular, no specific binding or persistent accumulation 
was apparent in the red bone marrow and the kidneys. With the 
exception of negligible accumulation in the thyroid gland and a 
short-lived activity accumulation in the liver in the first minutes after 
administration, there was no visible uptake in any healthy organ. 
The mean absorbed doses of blood and thyroid were calculated 
as 0.8±0.6 Gy and 4.6±4.0 Gy, respectively. The absorbed doses of 
tumors varied remarkably (mean tumor absorbed dose: 98.0±97.8 
Gy). Conclusion: [131I]IMAZA is a promising radiopharmaceutical for 
selected patients with ACC. Due to the very specific tumor uptake 
and low red marrow absorbed dose, high amounts of activity 
can be safely administered to patients. [123I]IMAZA pretherapeutic 
dosimetry was sufficiently accurate to exclude myelotoxicity of [131I]
IMAZA therapy. References: 1Kletting P., et al. DOI 10.1118/1.4820367. 
2Hänscheid H., et al. DOI 10.1007/s00259-013-2387-x.

EPS-206
Comparison of two new bone marrow dosimetry 
techniques for Y-90 anti-CD66 radioimmunotherapy
N. Sizer1, F. Wickham1, R. Chiesa2, R. Hough3, H. McMeekin1,4, K. 
Orchard5, E. Trahair1, M. Burniston1;  
1Barts Health NHS Trust, London, UNITED KINGDOM, 2Great 
Ormond Street Hospital for Children NHS Foundation 
Trust, London, UNITED KINGDOM, 3University College 
London Hospitals NHS Foundation Trust, London, UNITED 
KINGDOM, 4Hermes Medical Solutions, London, UNITED 
KINGDOM, 5University Hospital Southampton NHS 
Foundation Trust, Southampton, UNITED KINGDOM.

Aim/Introduction: Children with primary refractory leukaemia 
and those with a second relapse after haematopoietic stem 
cell transplantation (HSCT) have a poor prognosis treated with 
conventional conditioning regimens. Experimental conditioning 
approaches, such as radioimmunotherapy (RIT), which targets 
tumouricidal radiation using monoclonal antibodies before HSCT, 
are being investigated. A Phase I dose escalation RIT trial was 
performed between Great Ormond Street Hospital and University 
College Hospital using In-111 anti-CD66 imaging to examine the 
biodistribution and dosimetry achievable using therapeutic Y-90 
anti-CD66. Published approaches have focused on whole body 
imaging but new and improved cameras with CT provide an 
opportunity to use CT-guided region drawing and quantitative 
SPECT reconstructions. Here, we explore two methods of bone 
marrow dosimetry and their agreement. Materials and Methods: 
Dosimetry was performed for six patients (5F, 1M, mean age 9 
years (range 4-13 years)) who had undergone RIT using In-111 
anti-CD66/Y-90 anti-CD66 as part of a Phase 1 trial. Administered 
activities ranged from 21 to 49 MBq per kg patient weight. Each 
patient underwent 4 whole body and 3-4 SPECT-CT acquisitions 
in the 5 days post-administration. Regions of interest were drawn 
to calculate the cumulated activity in various organs (liver, kidneys, 
spleen and lungs) and in bone marrow in L2-L4 lumbar vertabrae 
as outlined in SPECT-CT. Dose was calculated to bone marrow 
using modified MIRD dosimetry from SPECT cumulative activity in 
L2-L4 (technique A) and using a subtraction technique, calculating 
cumulated activity in the marrow from total cumulated activity 
minus cumulated activity in major organs (technique B). S-factors 
were scaled appropriately for patient age and weight, and size 
of vertebrae. Patterns of uptake in images were also assessed 
qualitatively. Results: All patients had good uptake in central 
bone marrow with uptake at least twice that in liver, though there 
were notable differences in distribution in upper arms and legs. 
Uptake was correlated with patient red marrow volume fraction, 
as assessed at biopsy. Average dose to bone marrow using 
technique A was 2.5cGy/MBq administered activity, technique 
B was 2.2cGy/MBq administered activity. The average difference 
between techniques was 0.2cGy/MBq (range -0.3 to 1.2). For the 
2 cases where the technique B yielded higher doses, photopenic 
areas in L2-L4 were visible, lowering average dose to the vertebrae. 
Conclusion: Moderate agreement is seen in bone marrow doses 
between the techniques, and both could be useful to support 
clinical judgements. Further work is required to correlate doses with 
clinical outcomes. 

EPS-207
Investigation of influencing factors on the yield of double-
strand-breaks and the relative biological effectiveness of 
Ac-225-PSMA and Lu-177-PSMA therapy using TOPAS-nBio 
particle track structure simulations
M. Rumiantcev1, W. B. Li2, S. Lindner1, G. Liubchenko1, S. Resch1, P. 
Bartenstein1, L. Beyer1, S. Ziegler1, G. Böning1, A. Delker1;  
1Department of Nuclear Medicine, LMU Hospital, München, 
GERMANY, 2Helmholtz Zentrum München Institut für 
Strahlenmedizin (IRM), Neuherberg, GERMANY.

Aim/Introduction: Over recent years, Ac-225-PSMA and Lu-177-
PSMA therapy have evolved as promising treatment option for 
advanced prostate cancer. The radiobiological effect of both 
radionuclides consists in the induction of DNA damages in the cell 
nucleus. Hence, to understand the treatment effect of targeted 
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radionuclide therapy under usage of alpha and beta emitters, 
one needs to study the energy deposition in the space of DNA 
at the nanometerscale. Monte Carlo track structure simulations 
provide access to interactions at the molecular level. Materials 
and Methods: This study employed the TOol for PArtcile Simulation 
(TOPAS) based on the Geant4 simulation toolkit. Simulation of 
the nuclear DNA and damage scoring were performed using the 
TOPAS-nBio extension (nucleus radius: 4.65 µm, 46 chromosomes 
with 6077.9356 mega baise pairs (Mbp), DNA density: 14.4316 
Mbp/µm3). The cells were assumed to consist of a cytoplasm and 
a nucleus, and two cell arrangement scenarios (2D and 3D) were 
used. The central cell was considered for scoring of the radiation 
induced DNA damage. The radioactive isotopes Lu-177 (10, 100 
and 500 source points per cell) and Ac-225 (1, 2 and 5 source 
points per cell) were randomly distributed in the cytoplasm (full 
internalization) and on the cell surface (membrane-bound). Two 
cell geometries of equal volume were considered: a sphere of a 10 
µm radius and an ellipsoid with the semi-axes 12.5 µm, 8 µm and 
10 µm. The simulation provided the number of direct, indirect and 
mixed base damages, single- (SSB) and double-strand breaks (DSB) 
and the absorbed dose to the nucleus. Results: As the number of 
the Lu-177 and Ac-225 source points increased, the absorbed dose 
to the nucleus and the number of DNA SSBs and DSBs increased 
linearly. In case of spherical geometry and full internalization, 
the DSB yield was 26 and 13 DSBs Gy-1 Gbp-1 for Ac-225 and Lu-
177, respectively, resulting in a radiobiological effectiveness (RBE) 
value of 2 for Ac-255 with regard to Lu-177. The change of the cell 
geometry, cell arrangement and the internalization assumption 
led to similar DSB yields and the RBE values ranging between 1.8 
and 2.5. Conclusion: The Monte Carlo track structure approach 
allows to access important radiobiological quantities to describe 
the treatment effect of different radiation qualities. The preliminary 
results indicate small effects of geometry and internalization on the 
DSB yield and the RBE. 

EPS-208
Impact of Metronomic Radiopharmaceutical Therapy 
on Tumor and Organ-at-risk Absorbed Doses: A PBPK 
Modeling Approach
A. Golzaryan1, M. Soltani1,2,3, F. Moradi Kashkooli1, B. Saboury4,5, A. 
Rahmim4,6;  
1Department of Mechanical Engineering, K. N. Toosi University of 
Technology, Tehran, IRAN, ISLAMIC REPUBLIC OF, 2Department 
of Electrical and Computer Engineering, University of Waterloo, 
Waterloo, ON, CANADA, 3Centre for Biotechnology and 
Bioengineering (CBB), University of Waterloo, Waterloo, ON, 
CANADA, 4Department of Integrative Oncology, BC Cancer 
Research Institute, Vancouver, BC, CANADA, 5National Institutes 
of Health (NIH), Clinical Center (CC) Bethesda, Bethesda, MD, 
UNITED STATES OF AMERICA, 6Departments of Radiology and 
Physics, University of British Columbia, Vancouver, BC, CANADA.

Aim/Introduction: In radiopharmaceutical therapies (RPTs), the 
implementation of appropriate regimens based on amount and 
frequency of injected radioactivity has the potential to improve 
the efficacy of treatments. In the present work, a physiologically 
based pharmacokinetic (PBPK) model is developed, for 177Lu-
labeled prostate-specific membrane antigen (PSMA) peptides, to 
investigate the effect of metronomic RPT on absorbed doses in 
tumors as well as dose-limiting organs such as kidneys and salivary 
glands, including the effect of the duration of radiopharmaceuticals 

infusions on the absorbed doses. Materials and Methods: A 
PBPK model consisting of 18 compartments was developed, with 
parameters set based on the data presented by Kletting et al. [1]. 
The injected radioactivity of 5.4GBq (with total peptide amount 
of 98nmol) was divided into 2 to 6 equal doses and their infusion 
was simulated using our PBPK model for different frequencies of 
administrations (range of time intervals between each injection 
are 6-36 hour). Results: Results indicate that despite keeping the 
total amount of administrated radioactivity constant, increasing the 
frequency of radiopharmaceutical infusion increases the absorbed 
dose in tumors as well as dose-limiting organs. For two- to six-stage 
infusions, the absorbed dose increases by 10-51% and 16-73% for 
two distinct tumors 1 (1mL) and 2 (34mL), by 13-68% for kidneys 
and by 6-37% for salivary glands, compared to single-dose infusion, 
depending on injection time-intervals. More receptors are saturated 
in less metronomic RPT, so increasing the frequency of infusion 
leads to increased binding of labeled peptides to receptors during 
therapy. For example, receptors that are free are 65%, 76% and 90% 
of their initial density for 1, 2 and 6-stage infusions, respectively, for 
tumor 1, 12 hours after first infusion. As such, the absorbed dose by 
the labeled peptides on the receptors and in intracellular space will 
be increased by 2.9-4.4 Gy for 2-stage infusion and by 7.5-9.02 Gy for 
6-stage infusion. Additionally, increasing the duration of RPT infusion 
to 1 or 4 hours leads to 0.3 to 3% increase in the tumor absorbed 
dose compared to 10 min infusions. Conclusion: We demonstrate 
that the cumulative absorbed dose to the tumor can be significantly 
increased by metronomic RPT, relative to conventional single-dose 
RPT, without increasing the administered radiopharmaceutical 
radioactivity. References: Kletting, P., Schuchardt, C., Kulkarni, H. R., 
Shahinfar, M., Singh, A., Glatting, G., ⋯ Beer, A. J. (2016). Investigating 
the Effect of Ligand Amount and Injected Therapeutic Activity: A 
Simulation Study for 177Lu-Labeled PSMA-Targeting Peptides.
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Aim/Introduction: Estimation of time-integrated activity (TIA) 
using SPECT/CT imaging at only a single timepoint (STP) facilitates 
clinical translation of dosimetry-guided radiopharmaceutical 
therapy (RPT). However, the performance of STP methods can 
be particularly sensitive to imaging timepoint (TP). Our goal was 
to construct data-driven models for TIA estimation that are less 
sensitive to single timepoint choice. Materials and Methods: 
Multi-timepoint SPECT/CT performed at TP1 (2.7-4.6h), TP2 
(23-51h), TP3 (95-144h), and TP4 (147-193h) following the first 
cycle of standard 177Lu-DOTATATE therapy was available for 27 
patients (100 tumors/54 kidneys). Based on monoexponential 
and biexponential time-activity assumption, we constructed a 
bivariate STP prediction expression TIA=A(t)T*γ*2^{t/T}; where A(t) 
is the activity at TP t. The two unknown parameters, T and γ were 
estimated by regressing on observed patient data and minimizing 
the sum square of relative bias. Furthermore, we designed a 
multivariable model that incorporates widely available baseline 
biomarkers such as creatinine and chromogranin-A to improve TIA 
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prediction. Leave-one-out cross validation (LOOCV) was performed 
on patient data and clinically relevant simulations (500 kidneys, 500 
tumors) to assess model performance, with the |%bias| defined as 
the absolute value of the relative difference between STP predicted 
TIA and ground-truth TIA estimated from four-timepoint SPECT/
CT. Results: In LOOCV, 31%, 58%, 95%, and 92% of patient tumors 
had TIA |%bias| < 20% using our proposed bivariate STP model at 
TP1-TP4, respectively. For comparison, the corresponding values 
with a widely used STP approach [1] was 0%, 12%, 91%, and 91%. 
For kidney, with our proposed method, 69%, 88%, 94%, and 85% 
had TIA |%bias| < 20% at TP1-TP4, respectively compared with 0%, 
22%, 91%, and 32% of kidneys with approach [1]. Notably, the mean 
|%bias| at TP1 was 94% for tumor and 89% for kidney with STP 
approach [1], but improved to 30% for tumor and 15% for kidney 
with our bivariate STP model. As with clinical results, simulation 
results also demonstrated substantial improvements over approach 
[1], particularly at early time points. Compared with our bivariate 
model, further improvements were observed with our multivariable 
model that included clinical biomarkers. Conclusion: While the 
optimal timepoint for prediction is near TP3, practical considerations 
often lead to patients being imaged at other timepoints. Our data-
driven models are less sensitive to timepoint selection and provide 
significantly improved predictions at non-optimal timepoints 
compared to the widely used method. References: [1] Hänscheid, 
et al. J Nucl Med 2018;59:75-81. 
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Aim/Introduction: The variety of dosimetry protocols implemented 
in molecular radiotherapy (MRT) requires the appraisal of the 
sources of variation that impact dosimetry procedures in nuclear 
medicine practice. This work, done as part of an IAEA-CRP[1], 
presents a dosimetric analysis performed on a single patient 
dataset by independent operators following a standard protocol 
and using the same dosimetry solution. It addresses some of 
the pitfalls that can occur while performing clinical dosimetry. 
Materials and Methods: Patient (administered with Lutathera®) 
and calibration phantom images were acquired on a GE Infinia 
Hawkeye (3/8” NaI crystal thickness and medium energy collimator) 
and reconstructed on a HermesTM workstation. A calibration factor 
of 122.6 Bq/counts was derived from phantom images. Dosimetry 
was performed by eight clinical centres on PLANET® Dose (DOSIsoft 
SA), using a fixed protocol: rigid registration, semi-manual (organs) 
and threshold-based (tumours) segmentation, absorbed dose 
point kernel convolution of activity to derive absorbed dose rates 
(ADR), and ADR time integration to obtain absorbed doses (AD) 
in liver, kidneys and four lesions. Several training/brainstorming 
iterations were performed to analyse results and identify the causes 
of observed variations. Results: Liver and the kidneys presented 
low AD (in the range of 2 - 4 Gy) while lesions had AD up to 41 Gy 
i.e. in the range of results observed in the literature. Mean relative 
variations in organ volumes ranged between 5.8% and 12.3%, and 
from 0.6% to 58.6% in lesions. The relative variation in activity in 
healthy organs decreased to 10% while for lesions were as high 
as 49%. Some intriguing fluctuations in activity were observed 
despite the absence of equivalent variations in counts, thereby 
justifying the introduction of a new checkpoint (activity to counts 
ratio). Similarly, additional checkpoints were introduced to better 
characterise the sources of variation observed in participant results: 
activity concentration (AC) and the ADR/AC ratio. Mono- and bi-
exponentially ADR fitting over time resulted in differences in AD 
across lesions of up to 23%. Conclusion: Significant discrepancies 
were identified for several volumes of interest even when dosimetric 
analysis was performed on the same patient dataset using the 
same methodology and software but by various operators. Many 
of these fluctuations can be eliminated or significantly reduced by 
establishing checkpoints, implementing sanity checks, and cross-
validating data among physicists, physicians, or specialists. This work 
demonstrated the need for rigorous dosimetry software training 
and quality assurance procedures in order to achieve reliable, 
traceable, and reproducible dosimetry. References: [1]https://www.
iaea.org/projects/crp/e23005
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Aim/Introduction: Somatostatin receptor-based 
radiopharmaceutical therapies for neuroendocrine tumors have 
consistently demonstrated favorable outcomes. Dosimetry can 
play an integral role in patient-individual therapy planning and 
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verification. However, for dosimetry-guided treatment planning it 
is essential to obtain reliable absorbed dose estimates independent 
of dosimetry method or software. In this work, we aim at comparing 
five different dosimetry approaches for organs and tumors in 177Lu-
DOTATATE therapy. Materials and Methods: This work is based on 
the SNMMI Dosimetry Challenge 177Lu-DOTATATE patient data sets. 
The published patient CT, time-integrated activity (TIA) map and 
volumes of interest (VOIs) for kidneys, liver, spleen and tumors as 
in Task 5 of the challenge were used. Five different dosimetry (or 
software) approaches were compared: 1) Full patient-specific 
Monte Carlo (MC) dose simulation was performed with the CT and 
TIA map as inputs using GATE. 2) Convolution of the TIA map with 
a Lutetium-177 soft tissue dose kernel (GATE MC) in an in-house 
MATLAB code followed by voxel-wise density weighting using the 
patient’s CT (3DVoxDos). For organ-level dosimetry, the total TIA per 
given VOI was extracted from the TIA map and mass-scaled S-value 
based dosimetry was performed in 3) OLINDA_v2.2.0(ORNL Legacy 
Phantom), 4) IDACDose_v2.1, and 5) MIRDcalc_v1.1. Percentage 
differences (PD) in mean organ and tumor doses against full MC 
simulation were assessed. Results: Average PDs against MC were 
-4.2% [min:-6.3%, max:2.7%] for 3DVoxDos, -6.3% [min:-11.0%, 
max:0.6%] for OLINDA, -6.5% [min:-11.4%, max:2.7%] for IDAC and 
-7.1% [min:-11.0, max:-3.3%] for MIRDcalc, taking all healthy organs 
together (kidneys, liver, spleen). For the 6 tumors, average PDs 
against MC were -5.5% [min:-6.4%, max:-4.5%] for 3DVoxDos, -12.6% 
[min:-15.4%, max:-7.0%] for OLINDA, -6.1% [min:-9.8%, max:-0.1%] 
for IDAC, and -9.5% [min:-12.0, max:-3.9%] for MIRDcalc. Conclusion: 
In this work, we found differences between full MC simulation and 
organ or voxel-level dosimetry approaches. Largest discrepancies 
in absorbed doses of -11% against MC were found for the liver 
for all organ-level dosimetry methods. MIRDcalc, IDAC, OLINDA, 
and 3DVoxDos showed overall comparability between each other 
with less than 3% difference for healthy organs. The smallest PDs 
for tumors were found for 3DVoxDos. This work showed little 
differences between dosimetry approaches and software, which 
suggests that the main variability in absorbed dose estimates 
originates from other steps of the dosimetry workflow. 
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Aim/Introduction: Assessing the accuracy of clinical dosimetry in 
molecular radiotherapy is a challenging task, since the different 
steps that contribute to the determination of the absorbed doses 
(clinical dosimetry workflow - CDW) have to be considered. We 
initiated a study of the variability of each CDW step on two software, 
by analyzing the impact of different approaches/methodologies. In 
this work, we first present results obtained for the absorbed dose 
computation step, by comparing local energy deposition (LED) 
and dose voxels kernel (DVK) convolution, with or without media 
density correction. Monte Carlo radiation transport modelling was 

set as the reference. Materials and Methods: Clinical dosimetry 
was performed on a group of patients who received Lutathera® 
treatment at the Institut Régional du Cancer de Montpellier (ICM). 
The CDW was implemented using PLANET® Dose (DOSIsoft SA) 
software. It included image registration, segmentation, absorbed 
dose rates (ADR) computation, and integration over time to 
obtain the absorbed doses. The overall variability of the CDW was 
compared with OpenDose3D software. Monte Carlo simulations 
were conducted using GATE version 9.1. Results: By looking first 
at the absorbed dose computation step, the initial differences on 
ADR between software were in the range of 4% to 11% (for kidneys 
and liver) depending on the algorithm used and media density 
management. Further studies and software comparison put in 
evidence differences in density correction implementation. By 
using a similar Hounsfield Unit-densities calibration function, the 
observed differences were reduced. For example, the difference for 
LED with media density correction decreased from 4% to 1%. The 
final comparison of convolution vs. direct Monte Carlo simulations 
shown a very good agreement (around 2% of difference at 
maximum). We are now studying the impact of registration and VOI 
definition across time. For lesions, a 20% difference in volumes was 
obtained, inducing discrepancies up to 30% on the final absorbed 
dose between both software. This is being further studied, as well as 
integration over time. Conclusion: This work assesses the accuracy 
and validates the absorbed dose computation approaches 
implemented in the 2 software for 177Lu-based radiopharmaceutical 
therapies. It is gradually extended: first, to other steps of the CDW, 
then on other isotopes (e.g. 131I). In perspective, the study of the 
impact of registration and VOI definition across time, is currently 
ongoing. In that context, the availability of an open-source software, 
freely available, is an invaluable asset when benchmarking clinical 
dosimetry software. 
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Aim/Introduction: Radiopharmaceutical therapies with PSMA-
ligands have recently shown promising treatment outcomes 
for prostate cancer. Since dosimetry plays an essential role for 
personalized therapy planning and verification, its reproducibility 
and comparability gains increasing importance. Consequently, we 
aimed at comparing image-based dosimetry methods for 177Lu-
PSMA-617 therapy. Materials and Methods: 15 therapy cycles of 8 
patients with a simplified protocol of quantitative 177Lu-SPECT/CT 
imaging at 24h and 48h post-injection of 177Lu-PSMA-617 for the 
1st cycle, and at 48h for the subsequent cycles were analyzed. Semi-
automatic segmentation was performed on the 1st 177Lu SPECT/
CT per cycle using MIM v.7.2.1, utilizing threshold-based methods 
(kidneys, liver, spleen, salivary glands and whole-body) and the 
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qPSMA method for tumors. For the 1st cycle, VOIs were copied to 
the registered 48h SPECT and tissue-specific time-activity-curves 
were fitted to a mono-exponential function. For subsequent 
therapy cycles, a single-time-point approach utilizing tissue-
specific effective half-lives from the 1st cycle was applied. Absorbed 
doses (ADs) were calculated using OLINDAv.2.2.0, IDACv.2.1, and an 
in-house voxelized dosimetry framework, 3DVoxDos. 3DVoxDos 
includes convolution of the 1st SPECT per cycle with a 177Lu soft-
tissue dose-kernel and CT-based voxel-wise density-weighting 
to create 3D dose rate images. Nextly, the effective half-lives per 
VOI were used in combination with the dose rate image to yield 
3D dose images. Additionally, organ ADs were obtained using the 
organ time-integrated activity (TIA) and mass-scaled S-values in 
OLINDA and IDAC. Tumor ADs were calculated with the sphere-
models of OLINDA and IDAC, both followed by lesion-wise density-
weighting. All methods were compared in terms of percentage 
difference (PD) and paired t-test of organ and tumor ADs. Results: 
Significant difference (i.e. p<0.05) was found for ADs of IDAC vs. 
OLINDA with PDs (mean±SD) of +7±4%, -5±3%, -18±6%, -9±4%, 
and -3±5% for total tumor burden (TTB), liver, spleen, salivary glands, 
and kidneys, respectively. The PDs for 3DVoxDos vs. OLINDA were 
+12±12%, -5±4%, -19±8%, -0±5%, and -1±6% for TTB, liver, spleen, 
salivary glands, and kidneys, with significant difference in ADs for 
all except for salivary glands. When comparing 3DVoxDos against 
IDAC, PDs were +5±12%, 0±2%, -2±8%, +9±8%, and +2±2% for 
TTB, liver, spleen, salivary glands, and kidneys, respectively with no 
statistically significant difference in ADs except for salivary glands 
and kidneys. Conclusion: Our results indicate differences between 
OLINDA and IDAC or 3DVoxDos, while IDAC and 3DVoxDos showed 
overall agreement. Discrepancies were largest for tumors and 
spleen. Further analysis is required to understand the source of 
these variations. 
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Aim/Introduction: With the development of clinical dosimetry 
solutions for molecular radiotherapy (including CE-marked or FDA-
approved commercial software), it is critical to generate means 
for evaluating the precision and accuracy of the procedure. This 
work aimed at designing a benchmark dataset for use in clinical 
dosimetry, to help professionals assess their proficiency of the 
software. Materials and Methods: A dosimetric analysis was 
performed by eight participants using PLANET® Dose (DOSIsoft SA) 
on a patient administered with Lutathera®. A standard dosimetry 
protocol was defined - rigid registration; organ (liver, kidneys) and 
lesion segmentation on CT and SPECT with 40% thresholding 
respectively; convolution of activity distribution to obtain 
absorbed dose rates (ADR), followed by ADR time integration to 
obtain absorbed doses (AD).Initial results shown a high variability 
in dosimetric results. This led to the introduction of intermediary 
checkpoints to better identify the sources of variation. Several 
working sessions were organized between participants, including 
a one-week final “live” dosimetry session on the same site, to 
discriminate between processing errors and normal inter-operator 
fluctuations.The procedure ultimately contributed to increasing the 
operator proficiency in clinical dosimetry/ Results: At the end of 
the optimization process, AD in organs varied within 5%. For lesions, 
this variation rose to 25%, primarily a consequence of the choice 
of the fitting model. Organ and lesion volumes differed amongst 
participants by 9.4% and by 5% respectively, with the exception of 
the right kidney varying by 14% because of a rather small volume 
segmented by one participant. The variability in organ activity was 
less than 10% except for the right kidney (11.5%), and the lesion 
activities varied by less than 5%. Yet, the fluctuations in activity 
concentration (AC) and ADR for the right kidney decreased to 4%, 
an expected but comforting result, and for other organs and lesions 
remained below 5%, except for normal liver (12%). Nevertheless, the 
ADR/AC ratio remained consistent among participants (variations 
less than 5.7%). Conclusion: This work resulted in the generation 
of a ‘benchmark dataset’ consisting of reconstructed patient 
SPECT/CT data at five time points, an associated calibration factor, 
a standard workflow to follow in PLANET® Dose, associated step-
by-step intermediary dosimetry results, with a range of “expected 
values” that are considered normal. This will enable professionals 
to train themselves on the software (here PLANET® Dose, but an 
equivalent procedure can be implemented for different software) 
and to improve their own mastery of the software. 
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Aim/Introduction: This study presents the objectives and the 
current status of the revision of the ICRP Publication 128 [1]. 
Materials and Methods: The ICRP Publication 128 [1], widely used 
for reference dosimetry of patients administered with diagnostic 
radiopharmaceuticals, is currently under revision by the ICRP Task 
Group 36 “Radiation dose to patients in diagnostic nuclear medicine”. 
The overall goal of the revision is to move from descriptive biokinetic 
models to more physiologically based compartmental models and 
to follow the latest ICRP recommendations in dosimetric calculations. 
Based on an extensive review of the available biokinetic data and in 
a few cases additionally collected own experimental data, updated 
biokinetic models were proposed. The descriptive models with an 
instant uptake in specific organs and tissues, assumed in the ICRP 
Publication 128, were replaced by models with a central blood 
compartment and a recycling structure, allowing for material to 
flow back and forth between compartments. For urinary bladder 
dosimetry, a dynamic bladder model was employed that considers 
changes in the urinary bladder volume due to filling and emptying 
along with the volume-dependent specific absorbed fractions. 
Results: For most of the radiopharmaceuticals the revised model 
structures are an adaptation in compartmental form of the current 
descriptive models, due to the lack of new specific data. For widely 
used substances such as 18F-FDG and 99mTc-pertechnetate more 
sophisticated compartmental structures were adapted. The new 
model for 18F-FDG [2] is based in part on new experimental data, 
the model for 99mTc-pertechnetate is an adaptation of the structure 
proposed for occupational exposures in ICRP Publication 134 [3]. 
The dose coefficients for organ absorbed doses and the effective 
dose will be updated using the revised models and the latest ICRP 
computational framework for internal dose assessment. For some 
specific groups of patients, for which the concept of effective dose 
to a reference patient cannot be applied, detriment-weighted dose 
coefficients will be computed instead. Conclusion: The proposed 
revised biokinetic models and the dose coefficients facilitate a 
more realistic comparison with other examination techniques in 
terms of dose and are advised to be used for improved reference 
dosimetry in diagnostic nuclear medicine. References: 1. ICRP, 2015. 
ICRP Publication 128. Ann. ICRP 44(2S). 2. European Association 
of Nuclear Medicine, 2021 Virtual. Eur J Nucl Med Mol Imaging. 
2021;48:1-648. doi:10.1007/s00259-021-05547-1. 3. ICRP, 2016. ICRP 
Publication 134. Ann. ICRP 45(3/4).

EPS-216
A new option for fast and accurate voxel-level dosimetry 
in radiopharmaceutical therapy with a grid-based linear 
Boltzmann dose transport solver
B. Van1, J. K. Mikell1, G. Andl2, Y. K. Dewaraja1;  
1University of Michigan, Ann Arbor, MI, UNITED 
STATES OF AMERICA, 2Varian Medical Systems, 
Atlanta, GA, UNITED STATES OF AMERICA.

Aim/Introduction: With renewed interest in patient-specific 
dosimetry for radiopharmaceutical therapy (RPT), an increasing 
number of voxel-level algorithms are being evaluated for clinical 
use. In this work, a grid-based linear Boltzmann transport equation 
(LBTE) solver, adapted from external beam radiotherapy (EBRT), 
was tested on RPT data against published dose voxel kernels 
(DVK) and Monte Carlo (MC) radiation transport. Materials and 
Methods: For research purposes, a commercial DICOM software 
incorporated a LBTE solver in a guided RPT workflow. LBTE solvers 
leverage finite-element methods to calculate isotope dose in 
heterogeneous media. This method effectively simulates an 
infinite number of particles interacting with media. Deterministic 
LBTE solver dose errors are attributed to discretized phase-space 
variables and discretized step-size. Clinically relevant SPECT/CT 
and PET/CT studies, using liver or elliptical phantoms with inserts, 
were performed with Lu-177, Y-90, and I-131. The SNMMI Lu-177 
dosimetry challenge patient data was also tested. Multiple lesion/
organ contours (2.6-9211.1mL) were outlined for each study giving 
35 structures total. Dosimetry using a LBTE solver, DVK convolution, 
and validated in-house MC was performed using identical processes: 
time-integrated activity maps were created for each study using 
single-timepoint integration. Activity maps, corresponding CTs, 
and contours, rescaled to 3mmx3mmx3mm voxel-size, were 
exported to each dosimetry engine. After dose transport, contours 
were evaluated for mean dose and dose-volume-histogram (DVH) 
metrics. Results: Mean dose estimates from the LBTE solver showed 
excellent agreement compared to both MC and DVK convolution 
with average differences of -0.6±2.2% and -0.7±2.6% respectively 
across all contours. The maximum difference was 6.2% and 8.5% 
respectively for a small contour (11.5mL). All large contour (>15mL) 
differences were <2.7%. Compared to MC, the Lu-177 phantom 
contours gave lowest average differences at 0.4±0.6% and the 
I-131 phantom contours showed highest difference at -2.0±0.9% 
Contours in the two Lu-177 patients showed average differences 
comparable to phantoms with -0.5±1.0% and 1.2±2.2%. LBTE solver 
D90, D70, D50, and D10 patient values also showed excellent 
agreement compared to MC and DVK with average differences 
of -0.3±2.1%, -0.4±1.1%, -0.5±1.0%, and -0.5±0.8% and -0.3±1.1%, 
-0.5±0.7%, -0.6±0.6%, and -0.4±0.7% respectively. LBTE solver 
dosimetry for patient matrix-size 166x166x129 took ~2 minutes 
on a desktop computer. Conclusion: With excellent agreement 
demonstrated between the LBTE solver and MC for common 
RPT radionuclides, the LBTE solver is a viable option for voxel 
dosimetry that is substantially faster than MC. Further analysis is 
being performed to encompass the broad range of radionuclides, 
geometries, and tissue densities encountered clinically.  
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EPS-217
The Use of Machine Learning to Choose the Best Fit 
Model and Evaluate Biokinetic Parameters in Molecular 
Radiotherapy
D. Ciucci1, B. Cassano2, C. Polito1, A. Napolitano1, S. Donatiello1, 
E. Solfaroli Camillocci1, M. Pizzoferro1, M. F. Villani1, C. Altini1, M. C. 
Garganese1, V. Cannatà1;  
1IRCCS Bambino Gesù Children’s Hospital, Rome, ITALY, 2IRCCS 
Regina Elena National Cancer Institute, Rome, ITALY.

Aim/Introduction: Biokinetic parameters calculation of the 
Time Activity Curve (TAC) plays a crucial role in the assessment 
of absorbed dose in molecular radiotherapy and it depends on 
several factors i.e. number of points (NP), time sampling, time 
window, the fit algorithm and the choice of the fit model. The 
latter can be performed using analytical methods like f-Test and the 
Corrected Akaike Information Criterion (AICc). The aim of this work 
was twofold: investigating the feasibility to use Machine Learning 
(ML) for classifying the most appropriate fit model and predicting 
the biokinetic parameters; comparing ML results with those 
obtained with the analytical methods. Materials and Methods: ML 
systems used were two Logistic Regression models to classify the 
fit model between mono-exponential and bi-exponential TAC and 
an ensemble of Decision Tree regressors to predict the biokinetic 
parameters. The datasets used to train and test ML systems were 
TACs simulating wholebody fraction injected activity for patients 
administered with 131I-NaI affected by thyroid Differentiated 
Carcinoma. Ten different datasets were generated varying NP from 
4 to 20, distributed in [0; 168] h time window with a time sampling 
consisting of NP-1 points equally divided within the first 54 h and a 
late point at 168h. The test datasets TACs were also fitted using the 
Trust-Region algorithm to estimate biokinetic parameters and AICc 
and f-Test methods were implemented to classify the fit model. 
Accuracy in model prediction (CA) and percentage difference 
between theoretical and estimated area under the curve (dAUC) 
were calculated for both ML and analytical methods. Results: Varying 
the NP from 20 to 4 the CA decreases from 92.1% to 62.0% and from 
91.7% to 50.0% using f-Test and AICc respectively, while it remains 
constant for ML (about 98.5%). Considering an ideal classification, 
both fit algorithm and ML have symmetrical dAUC distributions 
with a median value around 0%, but ML shows narrower bands of 
error. Considering classifications failures, dAUC reaches up -67% 
for the fit algorithm, while it ranges within ± 25% for ML systems. 
Conclusion: The use of ML is feasible and useful to reduce the error 
in the biokinetic parameters estimation. ML classifies the fit model 
better than analytical methods, and predicts biokinetic parameters 
with an accuracy comparable with fit algorithm. Both ML and 
analytical methods are currently used on patients administered 
with 131I-NaI. 

EPS-218
Deep learning vs. deformable registration for image 
segmentation: which is better for dosimetry after multiple 
cycles of molecular radiotherapy?
N. Cole, D. M. Mirando, R. D. Deshpande, A. S. Nelson;  
MIM Software, Cleveland, OH, UNITED STATES OF AMERICA.

Aim/Introduction: A significant challenge in clinical 
implementation of personalised dosimetry is the time required for 
segmentation, especially for therapies delivered in multiple cycles. 
It was previously shown that AI-based methods can offer significant 

time-savings for organ segmentation1. This study aims to evaluate 
the accuracy of an approach using deformable CT-CT registration 
(DIR) to propagate VOIs from a segmented image to subsequent 
cycles. Materials and Methods: Gold standard (GS) VOIs were 
manually defined on Day 3 SPECT/CTs acquired from 10 patients 
after 4+ cycles of [177Lu]Lu-DOTA-TATE therapy. GS VOIs included 
liver, spleen, kidneys, bone marrow (spheres in non-infiltrated 
lumbar vertebrae), and 5 tumours (user-defined with hybrid 
intensity and gradient-based (HIGB) segmentation on SPECT). 
For Cycles 2+, organ VOIs were generated using DIR to transfer 
contours from Cycle 1 (DIR-T) and using AI segmentation. Tumour 
VOIs were generated on CT with DIR-T and redefined based on 
SPECT using automatic HIGB segmentation. These automated VOIs 
were compared to GS VOIs for Cycles 2+ using the DICE similarity 
coefficient (DSC), mean Hausdorff Distance (HD), and Surface DSC 
(SDSC) with 1 voxel tolerance. Bone marrow VOIs were evaluated 
with visual verification of placement in marrow without overlapping 
bone. Dosimetry was calculated using the Hänscheid method2. 
Results: For the liver, DIR-T outperformed AI with DSC (0.96>0.93), 
HD (1.25<2.95), and SDSC (0.97>0.92). DIR-T also outperformed 
AI for both kidneys individually with the following averages: DSC 
(0.96>0.87), HD (0.45<2.09), and SDSC (0.99>0.95). For the spleen, AI 
yielded improved DSC (0.97>0.91) and HD (0.39<1.40), while DIR-T 
had higher SDSC (0.96>0.94). Redefined tumours were closer to GS 
than DIR-T VOIs with DSC (0.75>0.58), HD (2.58<3.60), and SDSC 
(0.85>0.77). 138/149 (92.6%) DIR-T bone marrow VOI segments 
and 22/31 entire VOIs were completely within marrow. Mean 
absolute dose difference (MAE) in organs was 3.6% (0.13Gy) using 
AI and 2.5% (0.13Gy) using DIR-T. Redefined tumours reduced error 
from DIR-T VOIs: from 14.8% to 1.7% (4.3Gy to 2.4Gy). Conclusion: 
Automated segmentation can produce highly accurate VOIs for 
multi-cycle dosimetry. Deformably transferring contours from the 
first cycle offers the best approximation of contours in the user’s 
style, especially in cases where more editing is required for the AI 
results. AI segmentation on Cycle 1 can be coupled with DIR to 
propagate structures to subsequent cycles. For tumour dosimetry, 
fully automated segmentation offers reasonable estimates for mean 
dose that can be improved with semi-automated tools. References: 
1Cole et al. AAPM 2020, 2Hänscheid et al. JNM 2018

EPS-219
Improvement of 177Lu SPECT Images Reconstructed with 
Deep Learning Generated Synthetic Projections from 
Sparsely Acquired Projections
E. Wikberg1, M. van Essen2, T. Rydén1, J. Svensson1, P. Gjertsson2, P. 
Bernhardt1;  
1Institute of Clinical Sciences, Gothenburg, SWEDEN, 
2Institute of Medicine, Gothenburg, SWEDEN.

Aim/Introduction: Within radionuclide therapy, SPECT/CT imaging 
is used for monitoring treatment effects and to enable dosimetry. 
However, due to long acquisition durations, whole body SPECTs 
with low noise levels are not easily obtained, especially for late time 
points after administration. This study aims to evaluate the image 
quality of sparsely acquired projections, 30 projections instead 
of 120, and if the addition of deep-learning generated synthetic 
intermediate projections (SIPs) could improve the image quality. 
Materials and Methods: 16 patients treated with 177Lu-DOTATATE 
with SPECT/CT imaging (120 projections, 120P) at four time points 
(day 0, 1, 2 and 7) were selected. 120P were down sampled to 30 
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projections, 30P (every 4:th projection). A deep neural network, 
CUSIP, was designed and trained to compile 90 SIPs from the 
acquired 30P composing a CUSIP set of 30 acquired + 90 synthetic 
projections. The CUSIP set, 30P and 120P were reconstructed with 
Monte Carlo based OSEM reconstruction resulting in CUSIP_rec, 
30_rec and 120_rec. Evaluations were made for the CUSIP set 
compared to 120P and for CUSIP_rec and 30P_rec compared to 
120P_rec. The noise levels for each imaging time point were visually 
compared between the reconstructions sets, quantitative measures 
of normalized root mean square error (NRMSE), normalized mean 
absolute error (NMAE), peak signal to noise ratio (PSNR) and 
structural similarity (SSIM) were evaluated for both projections 
and reconstructions and, kidney mean absorbed doses for each 
reconstruction set were estimated. Results: A clear improvement of 
the noise levels, especially for day 7 with its low count rate, was seen 
visually for the CUSIP_rec compared to 30P_rec and even 120P_
rec. All quantitative measures showed minimal errors and high 
similarity between the CUSIP sets and 120P and between CUSIP_
rec and 120P_rec. CUSIP_rec demonstrated consistently improved 
measures compared to 30P_rec for all measures and days, and all 
differences were significant. Regarding the kidney mean absorbed 
doses, linear regression fits showed a nearly perfect concordance 
of the absorbed doses for CUSIP_rec and 30P_rec compared to 
the doses of 120P_rec with R2 values over 0.99. The mean relative 
difference compared to 120P_rec was 1.34% (±0.98%) for 30P_
rec and 0.77% (±3.02%) for CUSIP_rec. Conclusion: Using SIPs 
generated by a deep neural network in SPECT/CT reconstruction 
can substantially reduce acquisition durations in SPECT/CT imaging 
enabling acquisition of multiple FOVs of high image quality. The use 
of SIPs in the reconstruction did not alter the mean absorbed dose 
estimate to the kidneys. 

EPS-220
Voxel-based Internal Dosimetry Using Deep Residual 
Learning
K. Kim1,2,3, M. Lee4, M. Suh5,6, G. Cheon5,6, J. Lee1,2,3;  
1Interdisciplinary Program in Bioengineering, Seoul National 
University Graduate School, Seoul, KOREA, REPUBLIC OF, 
2Integrated Major in Innovative Medical Science, Seoul National 
University Graduate School, Seoul, KOREA, REPUBLIC OF, 3Artificial 
Intelligence Institute, Seoul National University, Seoul, KOREA, 
REPUBLIC OF, 4Korea Atomic Energy Research Institute, Daejeon, 
KOREA, REPUBLIC OF, 5Department of Nuclear Medicine, Seoul 
National University College of Medicine, Seoul, KOREA, REPUBLIC 
OF, 6Institute of Radiation Medicine, Medical Research Center, 
Seoul National University, Seoul, KOREA, REPUBLIC OF.

Aim/Introduction: Voxel-based dosimetry using deep learning 
has been proposed for patient-specific dosimetry. In this study, a 
U-net-based network for voxel-based dosimetry was proposed. In 
particular, dose maps acquired using the multiple Voxel S-value 
(VSV) approach were used for residual learning. Materials 
and Methods: 22 SPECT/CT datasets from seven patients who 
underwent 177Lu-DOTATATE treatment at Seoul National University 
Hospital were used in this study. The dose maps generated from 
Monte Carlo (MC) simulations were used as the reference approach 
and target images for network training. The multiple VSV approach 
was used for residual learning and comparison with dose maps 
generated from deep learning. The conventional 3D U-Net network 
is modified for residual learning. The absorbed doses in the organs 
were calculated as the mass-weighted average of the volume of 

interest (VOI). Results: DL-based dosimetry provided a slightly more 
accurate estimation than the multiple-VSV approach, but the results 
were not statistically significant. The MAEs of multiple VSV were 1.56, 
1.21, 2.79, 2.28, and 4.66% for kidneys, bone marrow, liver, spleen, 
and tumors, respectively. The MAEs of DL were 1.04, 0.81, 0.54, 1.34, 
and 3.18, respectively. The MAEs of the single-VSV approach were 
5.45, 11.84, 6.82, 9.30, and 13.62 in the same order. However, this 
difference is prominent in the error maps. The errors at the voxel 
level were minimum at the lung-liver interface regions, kidneys, 
spleen, and tumors in the liver when the DL-based approach 
was used. The multiple VSV and DL-based approaches showed a 
similar voxel-wise correlation. However, the multiple VSV approach 
underestimated doses in the low-dose range, but it accounted for 
the underestimation when the DL-based approach was applied. 
The voxel-wise correlations were 0.9809, 0.9939, and 0.9954 over the 
entire dose range for the single VSV-, multiple VSV-, and DL-based 
approaches, respectively, and 0.9641, 0.9891, and 0.9911 over the 
low-dose range, respectively. Conclusion: Dose estimation using 
the deep learning-based approach was approximately equal to 
that in the MC simulation. Accordingly, the proposed deep learning 
network is useful for accurate and fast dosimetry after radiation 
therapy using 177Lu labeled radiopharmaceuticals. References: Lee 
MS, Kim JH, Paeng JC, Kang KW, Jeong JM, Lee DS, et al. Whole-Body 
Voxel-Based Personalized Dosimetry: The Multiple Voxel S-Value 
Approach for Heterogeneous Media with Nonuniform Activity 
Distributions. J Nucl Med. 2018;59(7):1133-9. Lee MS, Hwang D, Kim 
JH, Lee JS. Deep-dose: a voxel dose estimation method using deep 
convolutional neural network for personalized internal dosimetry. 
Sci Rep. 2019;9(1):10308.

EPS-221
Open-Source, Modular, High-Computational-Throughput 
Physiologically Based Pharmacokinetics (PBPK) Modeling 
Fine-Tuned for Optimization of Radiopharmaceutical 
Therapy
A. Fele Paranj1, C. Uribe1, B. Saboury2, A. Rahmim1;  
1University of British Columbia, Vancouver, BC, CANADA, 2National 
Institutes of Health, Bethesda, MD, UNITED STATES OF AMERICA.

Aim/Introduction: Considering ongoing advances in 
radiopharmaceutical therapies (RPTs), the need for robust models 
to simulate the kinetics of radioligands in the body is increasing. 
Such models can help optimize the injected activity and specific 
activity to achieve higher tumor-control-probability, while 
sparing normal organs. Physiologically-based-pharmacokinetic 
(PBPK) models, which have been utilized to study the kinetics of 
chemical pharmaceuticals, can also be used to assess the kinetics 
of radiopharmaceuticals in the body. This could allow us to perform 
dosimetry calculations and personalize the injection even before 
the first therapy cycle. However, some fundamental changes to the 
existing models are required. The aim of this work is to develop and 
fine-tune PBPK modeling for radiopharmaceuticals, and develop 
modular, sustainable, scalable models, enabling investigation of 
optimal injected radioactivities as well as single-/multi-bolus-
injection and infusion techniques. Materials and Methods: Our 
model includes 16 physiological components: arteries, bone 
marrow, bone, GI, liver, spleen, muscles, kidneys, heart, brain, 
adipose tissue, skin, reproductive organs, adrenal glands, lungs, and 
veins, while tumors were modeled as a separate component. Each 
organ consists of vascular, interstitial, ligand-receptor complex, and 
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internalized compartments. To take radiolabeled and unlabeled 
ligands into account, a parallel compartment is associated with 
every compartment. Our model was developed in a modular way 
using python 3.8 and its object-oriented-programming features. 
Organs can be easily removed or added with different structures 
without altering other model components. To solve the system 
of coupled differential-equations (ODEs), we have developed two 
numerical solvers: the fourth order Runge-Kutta, and Runge-Kutta-
Fehlberg (adaptive time step). In addition, we convert the ODEs 
into matrix equations. Solving the differential equations is reduced 
to simple matrix-vector multiplication at each time step that can 
be accelerated using GPUs. Results: The model can be used to 
simulate the kinetics of radiopharmaceuticals in the body. In our 
most recent study using this model, for low specific-activity, we 
observe significant non-linearities; i.e. to double the delivered dose, 
the injected radioactivity has to be more than doubled, or delivered 
using a different scheme than conventional single-bolus. In fact, 
our model has the flexibility to define the injection-profile (single- 
or multi-bolus, constant-infusion, etc.), investigating the effect of 
the injection-profile on delivered doses, which will be presented 
at the conference. Conclusion: We have designed an open-
source, modular PBPK model for RPTs with high-computational-
throughput, to simulate the kinetics of radiopharmaceuticals in the 
body. The results enable us to perform dosimetry calculations and 
personalize the therapy.

1609

Tuesday, October 18, 2022, 16:45 - 18:15

Hall 111

e-Poster Presentation Session 12 - Oncology & 
Theranostics Committee: Prostate

EPS-222
Tracer kinetics in the dual time-point 177Lu-PSMA post-
therapy SPECT/CT scan predicts outcome in metastatic 
castration-resistant prostate cancer patients
F. Fiz1, M. Straub2, J. Küpferschläger2, L. Serna Higuita2, C. la 
Fougère2;  
1E.O. Ospedali Galliera, Genoa, ITALY, 2University 
of Tübingen, Tübingen, GERMANY.

Aim/Introduction: 177Lu-PSMA-based radioligand therapy (PRLT) is 
an effective option in inducing response and prolonging survival of 
metastasized castration-resistant prostate cancer (mCRPC) patients. 
However, some patients don’t respond to PRLT. Moreover, duration 
of response and survival may vary significantly across patients. We 
hypothesized that the rate of tracer washout from the metastases 
might affect PRLT effectiveness; we tested this hypothesis by 
analyzing the uptake parameters on two consecutive post-therapy 
SPECT/CTs. Materials and Methods: We included PSMA-positive 
mCRPC subjects treated with PRLT and with two consecutive 
whole-body SPECT/CT acquisition (24 and 48 hours after the first 
177Lu-PSMA administration). Volumes of interest were drawn on 
lymph node (LNM) and bone (BM) metastases, on both SPECT/
CTs. The relative reduction of the percentage of injected activity 
(ID%red, with negative values indicating increase) between the 

two SPECT/CTs was computed within each volume and compared 
between responders (PSA reduction >50% after two PRLT) and 
non-responders. Moreover, we tested the association of ID%red 
with progression-free survival (PFS) and overall survival (OS) using 
a univariate Kaplan-Meyer (KM) estimator and a multivariate 
Cox regression model (including ID%red, age, disease duration, 
previous chemotherapy, number of mCRPC therapy lines, and 
pre-therapy PSA). Results: Fifty-six patients (median age: 73 years, 
range: 54-87 years) were included. ID%red in LNM and BM was 
greater in non-responder than in responders (40±22% vs 20±20% 
with p=0.003 and 39±18% vs 21±15% with p=0.002, respectively). 
At KM analysis of PFS, a greater ID%red in LNM (p=0.008) and BM 
(p=0.001) was associated with shorter survival; at the multivariate 
analysis, ID%red in LNM was the only independent PFS predictor 
(p=0.03). At univariate KM analysis of OS, greater ID%red in BM was 
associated with shorter survival (p=0.002), while ID%red in LNM 
showed no association (p=0.264). At the multivariate OS analysis, 
pre-therapy PSA levels (p=0.041) and ID%red in BM (p=0.002) were 
retained as independent predictors. Conclusion: The rate of 177Lu-
PSMA washout from the mCRPC metastases appears to be the most 
relevant factor in determining response induction and duration. 
Particularly, a greater radiopharmaceutical washout was associated 
with a lack of response and shorter survival. This pattern might be 
consistent with a shorter 177Lu-PSMA residence time within the 
lesions and thus with a smaller absorbed dose. Washout rate of 
both LNM and BM is linked with PRLT response and PFS, while only 
BM kinetics is associated with OS; this finding is consistent with the 
preponderant pathogenic role of bone metastases in mCRPC. 

EPS-223
The Therapeutic Efficacy and Safety of 177Lu-Prostate‐
Specific Membrane Antigen Radionuclide Therapy for 
Elderly Patients with Metastatic Castration Resistant 
Prostate Cancer
E. Sahin, U. Elboga, Y. B. Çayırlı, U. Çimen, V. Mumcu, M. Okuyan, E. 
Ekinci, Y. Z. Çelen;  
Gaziantep University Faculty of Medicine, Gaziantep, TÜRKIYE.

Aim/Introduction: The aim of this study was retrospectively 
analyzed therapeutic efficacy and safety of 177Lu-Prostate‐Specific 
Membrane Antigen (177Lu-PSMA) Radionuclide Therapy in metastatic 
castration-resistant prostate cancer (mCRPC) patients aged older 
than 75 years. Materials and Methods: Thirty-four mCRPC patients 
aged older than 75 years treated with 177Lu-PSMA were enrolled 
to the study. Pre and 6-8 weeks post therapy; hemoglobin, total 
leukocyte counts, platelets, liver functions tests, serum creatinine, 
prostate specific antigen (PSA) and Eastern Cooperative Oncology 
Group (ECOG) performance status were checked to evaluate the 
toxicity profile and therapeutic efficacy. The Common Terminology 
Criteria for Adverse Events was used for grading adverse events 
caused by 177Lu-PSMA therapy. Results: The median age at 177Lu-
PSMA therapy initiation was 80.1  years old (range 76-92). The 
number of 177Lu-PSMA therapy cycles ranged from two to four 
and the mean administered radioactivity dose was 5.9 GBq per 
cycle.Partial response (PR) was seen in 8 (23.5 %) patients treated 
with 177Lu-PSMA based on PSA levels. Although we observed 
improvement in ECOG scores after treatment, it was not statistically 
significant. Grade 2 haemoglobin toxicity in nine patients, Grade 2 
leukocytopenia in five patients , Grade1 thrombocytopenia in six 
patients, Grade 2 serum creatinine toxicity in three patient were 
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seen after the treatment. On the other hand, no patients developed 
liver toxicity and grade 3 or 4 leukocytopenia, thrombocytopenia, 
haemoglobin or creatinine toxicity. Conclusion: We concluded that 
Lu-177-PSMA therapy was safely and effective therapeutic option 
for properly selected older age mCRPC patients. 

EPS-224
Experience of Use of177Lu-PSMA in Brazil
A. Viana, P. Nabinger, R. Madke;  
Grupo RPH, Porto Alegre, BRAZIL.

Aim/Introduction: In recent years, the nuclear medicine market is 
undergoing many changes. The medical specialty has been gaining 
more and more space as an important tool in cancer treatment. One 
of the biggest innovations in theranostics of recent years has been 
177Lu-PSMA therapy. In Brazil, in December 2019, ANVISA granted 
a special marketing authorization for a Centralized Radiopharmacy 
in Brazil. Here we report the use of the product 177Lu-PSMA-I&T 
in the years of 2020 and 2021. Materials and Methods: The data 
was collected from the database of the radiopharmacy responsible 
for the labeling of 177Lu-PSMA. Results: A total of 152 patients 
have been treated between 2020 and 2021. In the first year of 
radiopharmaceutical availability in Brazil, 42% of the patients lost 
the profile of treatment or deceased after 1 - 2 cycles; only 37.3% 
of treated patients received between 4 - 6 treatment cycles. In 
2021, an increase in this number was observed, reaching 51.6% 
of treated patients receiving at least four doses of 177Lu-PSMA; 
while the patients lost the profile of treatment or deceased after 
1 - 2 cycles represented 30%. This increase is attributed to greater 
assertiveness in patient selection, due not only to greater availability 
of information and published studies, but also to the learning curve 
of requesting physicians. No patient stopped the treatment due 
to side effects, and all of them were light to milder. Conclusion: 
Brazil was one of the first countries to approve the use 177Lu-PSMA 
treatment for patients who exhausted or are ineligible for other 
alternative options are considered for therapy with 177Lu-PSMA 
treatment. The importance of patient selection for treatment with 
177Lu-PSMA is increasingly being highlighted. The use of 177Lu-
PSMA for mCPRC involves multidisciplinary management with close 
collaboration between core physicians, urologists, oncologists and 
palliative medicine. 

EPS-225
Seven Years of Clinical Experience Outcome Review on 
Radium223 Therapy In Bone Metastatic Castrate-resistant 
Prostate Cancer (mCRPC)
M. Cantinho-Lopes1, H. Pena1, P. Filipe2, A. Mansinho2, I. 
Fernandes2, L. Costa2;  
1Instituto de Medicina Nuclear. Faculdade de Medicina de Lisboa, 
Lisbon, PORTUGAL, 2S. Oncologia CHULN, Lisbon, PORTUGAL.

Aim/Introduction: Radium 223 (RaT) therapy has been approved 
for mCRPC in patients (pts) without visceral metastases (met), with 
or without prior chemotherapy (ChT) or hormone therapy (HT). We 
evaluated: median overall survival (OS), myelotoxicity, biomarkers 
and bone scintigraphy (BS) evolution from our 7 years clinical 
experience. Materials and Methods: 70 pts with mCRPC received 
RaT, 62 (89%) after CT. ECOG 0-1. BS with focal metastases (no 
initial superscan). Complete blood count, APH, LDH and PSA were 
determined in the week before each 223Ra administration and in 
the first trimester after the last injection (AT). BS AT was acquired and 

OS calculated. Results: 40 pts completed the 6 injections. 3 are still 
ongoing and 27 were cancelled prematurely: 8 due to haemotoxicity, 
7 due to visceral progression, 6 due to death and 6 for other clinical 
reasons. 1, 2, 3, 4 and 5 cycles were respectively completed by 5, 5, 6, 
7 and 4 pts.The median OS was 17 months: 12 months for pts with 
the highest tumour burden (>20 met) and 25 for those with <6 met.
As expected, pts with better medullary reserve and lower tumour 
burden tolerated more therapeutic cycles.AT, the mean decrease (↓) 
of neutrophils was 24%, platelets 22% and haemoglobin 13%. Only 
5 pts achieved grade 3 thrombocytopenia (tbp), 3 grade 3 anaemia 
and 1 grade 3 neutropenia. Tbp was higher in pts with previous 
ChT (25%↓ vs 1%↓ - p<0.05).APH showed a mean increase of 41% 
and LDH of 2%. PSA increased in 96% of pts (397%↑). Only 3% had 
a ↓PSA >30%.No skeletal events were reported.AT, BS showed 
progression in most pts (lower uptake in the original lesions, new 
lesions and, above all, bone/medullary dissemination pattern). 
Conclusion: The median survival value was higher than in the 
ALSYMPCA study, indicative of the 223Ra efficacy.Cumulative 
toxicity occurred only in the platelet line in 8% of pts with previous 
ChT.Medullary toxicity shortened treatment in 12% of pts.The slight 
increase in bone biomarkers (APH and LDH), the marked increase in 
PSA and the change in BS suggest disease progression.

EPS-226
Outcome and prognostic predictors of Lu177-PSMA 
radioligand therapy in metastatic castration-resistant 
prostate cancer (Asian population study)
W. Chua1, W. Lam1,2, A. Tong1,2, R. Sultana3, S. Kua1, R. Kanesvaran4,3, 
A. Wong5, K. Tay6,3, T. Cheng7, D. Ng1,2, S. Thang1,2;  
1Division of Radiological Sciences, Department of Nuclear Medicine 
and Molecular Imaging, Singapore General Hospital, Singapore, 
SINGAPORE, 2Radiological Sciences Academic Clinical Program, 
SingHealth Duke-NUS Academic Medical Centre, Singapore, 
SINGAPORE, 3Duke-NUS Graduate Medical School, Singapore, 
SINGAPORE, 4Department of Medical Oncology, National Cancer 
Centre, Singapore, SINGAPORE, 5Department of Hematology-
Oncology, National University Cancer Institute, Singapore, 
SINGAPORE, 6Department of Urology, Singapore General 
Hospital, Singapore, SINGAPORE, 7Department of Diagnostic 
Imaging, National University Hospital, Singapore, SINGAPORE.

Aim/Introduction: Metastatic castration resistant prostate cancer 
(mCRPC) remains challenging to treat despite recent advances in 
treatment options. There is increasing evidence demonstrating 
effectiveness of 177Lutetium (177Lu) prostate-specific membrane 
antigen (PSMA) radioligand therapy (RLT) in treating mCRPC 
patients. We aim to evaluate the clinical outcomes in heavily 
pre-treated mCRPC patients who had received 177Lu-PSMA-RLT. 
Materials and Methods: In this retrospective study, we analysed 
mCRPC patients with progressive disease receiving 177Lu-PSMA-RLT 
between 9 May 2018 and 21 February 2022. A median of 4 cycles 
of intravenous 177Lu-PSMA-I&T was administered at 6-8 weekly 
intervals. The primary endpoint of the study is overall survival (OS) 
and secondary endpoints include progression-free survival (PFS), 
prostate-specific antigen (PSA) response rate, clinical response, 
toxicity assessment and prognostic indicators. Results: Eighty-four 
patients were eligible for analysis. The median OS and PFS were 13.1 
and 5.2 months respectively. PSA response ≥50% was observed 
in 51.8% of patients. Patients achieving PSA response ≥50% had 
longer median OS (15.0 vs 9.5 months, p = 0.03) and PFS (6.5 vs 2.9 
months, p<0.001). Improvement in pain scores is seen in 19 out of 
34 patients. Grade 3 or higher haematotoxicity occured in 16.7% 
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of patients. Univariate and multivariate analyses showed that PSA 
velocity (PSAV), alkaline phosphatase (ALP) and haemoglobin (Hb) 
were independent prognostic indicators for OS. The retrospective 
design is the main limitation of the study. Conclusion: 177Lu-PSMA-
RLT appears effective and well-tolerated in mCRPC patients who 
progressed after standard therapies even in the setting of re-
treatment. PSA decline ≥50% is associated with longer median OS 
and PFS. Several clinical, biochemical and imaging parameters can 
be used to predict patient outcomes. 

EPS-227
Response assessment using volumetric parameters in 
mCRPC patients treated with 177 Lu PSMA therapy: A 
Prognostic yardstick
P. Singh, A. H. Nazar, M. Ora, A. Mishra, Y. Khandelwal, B. Jain, V. 
Mishra, P. K. Pradhan, S. Gambhir;  
S.G.P.G.I., Lucknow, INDIA.

Aim/Introduction: In metastatic castration resistant prostate 
cancer (mCRPC) after the failure of conventional therapy, 177Lu-
PSMA-617 (Lu-PSMA) radioligand therapy has emerged as a viable 
treatment option. Monitoring of treatment response to Lu-PSMA 
therapy and prognostication of outcome is an exigent clinical 
issue. A significant volume of illness is widely documented to be 
a bad prognostic factor in patients with mCRPC. Because Lu-PSMA 
therapy is administered in constant doses rather than according 
to the severity of the disease, tumour volume can be a better 
predictor of overall survival. The goal of this study is to correlate 
overall survival (OS) with PSMA-based volumetric parameters 
including total lesion PSMA volume and tumour volume (TV) at 
baseline and interim PSMA PET/CT. Materials and Methods: In 
this prospective study, patients with mCRPC who were eligible 
for Lu-PSMA therapy were included. After baseline 68Ga-PSMA 11 
PET/CT, therapy was given with PSMA-617 conjugated with 177Lu 
(n=20). The next cycle of Lu-PSMA therapy was administered at a 
6-8 weeks interval. An interim PET/CT was performed after 3 cycles 
of Lu-PSMA therapy to assess the treatment response. Results: 
The mean age of study participants was 69.7+/-7.51 years and the 
median Gleason score was 7.6+/-0.75 with a median score of 7. The 
mean SUVmax at baseline was 33.98+/-17.03 while post-therapy it 
decreased to 28.93+/-18.57. The difference between baseline and 
post-therapy SUVmax was statistically significant as proved by the 
paired-t-test (P<0.05, CI=95%). On comparing PSA and total lesion 
PSMA values of persons with Gleason score 7 to 8 with 8 to 9 we 
observed that the difference in both PSA score and PSMA scores 
were statistically significant as proved by the paired-t-test (P<0.05, 
CI=95%). The mean total SUV at baseline was 66.54+/- 29.02 while 
post-therapy it decreased to 51.58+/-26.27. The difference between 
the baseline and post-therapy SUV was statistically significant as 
proved by the paired-t-test (P<0.05, CI=95%). The tumour PSMA 
PET total tumour volume at baseline was 1280.29+/-644.14 while 
post-therapy it decreased to 823.66+/-592.47. The difference 
between the baseline and post-therapy tumour PSMA-TV volume 
was statistically significant as proved by the paired-t-test (P<0.05, 
CI=95%). Conclusion: PSMA-derived volumetric parameters allow 
better stratification of patients into low and high volume metastatic 
disease. Thus it can serve as a quantitative imaging biomarker for 
whole-body tumour burden, allowing for its standardisation as an 
independent prognostic marker in metastatic prostate cancer and 
therapy monitoring. 

EPS-228
A prospective trial of 177Lu-EB-PSMA-617 Radioligand 
Therapy in patients with metastatic castration- 
resistantprostatecancer
G. Wang1, J. Zang2, X. Fan1, X. Chen3, Z. Zhu1;  
1Peking Union Medical College Hospital, Beijing, CHINA, 2The First 
Affiliated Hospital of Fujian Medical University, Fuzhou, CHINA, 
3National University of Singapore, Singapore, SINGAPORE.

Aim/Introduction: This study is designed to assess the therapeutic 
response and safety of the approximately 2.0 GBq 177Lu-EB-PSMA-617 
radioligand therapy (RLT) in patients with metastatic castration-
resistant prostate cancer (mCRPC). Materials and Methods: With 
institutional review board approval and informed consent, 45 
patients with mCRPC underwent screening 68Ga-PSMA and 18F-FDG 
PET/CT to confirm high PSMA expression. 30 patients were eligible 
for treatment and they received up to 3 cycles of intravenous 177Lu-
EB-PSMA-617 RLT with a mean dosage of 2.0 GBq (range: 1.8-2.2 
GBq)/cycle, at 8-10 weekly intervals. The primary endpoint was PSA 
response according to Prostate Cancer Clinical Trial Working Group 
criteria and toxicity according to CTCAE. Results: After the 1st cycle 
of therapy, decline in the PSA value from baseline was observed 
in 21 (70.0%) patients. Of them, 10 (33.3%) patients reached PSA 
decline of 50% or more. Then, 22 patients accepted 2nd cycle of 
therapy, 15 (68.2%) patients showed a PSA value decline from 
baseline and 12 (54.5%) patients revealed PSA decline of 50% or 
more. Due to disease progression and the COVID-19 pandemic, 
however, only 11 patients accepted 3rd cycles of 177Lu-EB-PSMA-617 
RLT as schedule. Of them, 8 (72.7%) demonstrated PSA decline, and 
5 (45.5%) patients achieved PSA decline of 50% or more. Among 
the 30 patients with median 2-cycle treatments, 13 (43.3%) patients 
achieved PR, 8 (26.7%) patients showed SD and 9 (30.0%) patients 
exhibited PD, and PSA progression occurred in 30 patients with 
median PSA progression-free survival of 3.2 months (95% CI 1.8-4.9). 
The most common toxic effects related to 177Lu-EB-PSMA-617 were 
grade 1 dry mouth recorded in 12 (40.0%) patients, grade 1 and 2 
transient fatigue in 11 (36.7%) patients. Grade 3 anemia, leucopenia 
or thrombocytopenia occurred in 9 (30.0%) patients and there 
were no G4 myelosuppression events. Conclusion: Our findings 
show that RLT with approximately 2.0 GBq 177Lu-EB-PSMA-617 has 
good responses and acceptable toxic effects in men with mCRPC. 
References: Zang J, Fan X, Wang H, et al. First-in-human study 
of (177)Lu-EB-PSMA-617 in patients with metastatic castration-
resistant prostate cancer. Eur J Nucl Med Mol Imaging. 2019;46:148-
158. Zang J, Liu Q, Sui H, et al. (177)Lu-EB-PSMA Radioligand Therapy 
with Escalating Doses in Patients with Metastatic Castration-
Resistant Prostate Cancer. J Nucl Med. 2020;61:1772-1778.

EPS-229
PSMA-targeted prostate biopsy: a single-center 
retrospective analysis
A. Farolfi1, L. Djaileb1, M. Hotta1, A. Gafita1, M. Benz1, J. Czernin1, D. 
Kuppermann2, L. S. Marks2, J. Calais1;  
1Ahmanson Translational Theranostics Division, Department of 
Molecular and Medical Pharmacology, David Geffen School of 
Medicine, UCLA, Los Angeles, CA, UNITED STATES OF AMERICA, 
2Department of Urology, David Geffen School of Medicine, 
UCLA, Los Angeles, CA, UNITED STATES OF AMERICA.

Aim/Introduction: Contemporary prostate biopsy utilizes MRI 
guidance (MRGB). However, MRI may fail to identify clinically 
significant prostate cancer (csPCa) in a substantial number of 
cases. After radiation or focal therapy (HIFU/Cryotherapy), the false 
negative rate may be even higher. This study aimed to determine 
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the feasibility and the diagnostic performance of prostate biopsy 
guided by PSMA-PET/CT-US fusion. Materials and Methods: Men 
with no csPCa on prior MRGB (or MRI contra-indicated) were 
considered for PSMA-guided biopsy because of persistent PSA 
density >0.15 in this retrospective single-center analysis. All were 
on active surveillance (AS) or with biochemical recurrence (BCR) 
after primary therapies. PSMA-ligand was 68Ga-PSMA-11. Prostate 
contours and PSMA-positive prostate lesions (ROIs) were manually 
contoured by an expert nuclear medicine physician (ProFuse 
software). Trans-rectal prostate biopsy was performed via PET/
CT-US fusion using the Artemis device (Artemis; Eigen Corp, USA). 
Patients had ≥3 biopsy cores taken from within the ROIs. The spatial 
location of each biopsy site was recorded in real time via ProFuse, 
and linked to the pathology of that core. For each biopsy core, 
the maximum Gleason score was recorded. csPCa was Gleason 
≥3+4. Intra-prostatic PSMA activity was retrospectively analyzed to 
obtain its PRIMARY score (Emmett, JNM 2022). Results: A total of 
32 lesions were contoured and biopsied in 20 men (mean age 72 
years) between April 2021 and February 2022. Patients on AS were 
35% (n=7) while patients with BCR were 65%, previously treated 
with radiation therapy (n=6), brachytherapy (n=4) or other (HIFU, 
Cryotherapy; n=3). The median time between the PSMA-PET scan 
and the biopsy was 35 days (IQR 21-71). 14/20 (70%) patients had 
csPCa. PRIMARY score was 1-2 in 4/32 (25% positive for csPCa), 3 
in 7/32 (57% positive) and 4-5 in 21/32 (86% positive). ROC curve 
identified an AUC of 87% (95%CI 74-100%, p<0.0001). Best PRIMARY 
score cut-off was ≥4. Sensitivity, specificity, NPV, PPV and accuracy 
for csPCa were 86% (95%CI 65-95%), 77% (95%CI 45-96%), 70% 
(95%CI 39-95%), 90% (95%CI 69-98%) and 85% (95%CI 69-95%), 
respectively. The presence of false positive PSMA-PET findings (n=6) 
was associated with higher prostate volume (median: 82.0cc vs 
22.4cc, p=0.01). SUVmax of the target lesion was associated with 
the presence of a csPCa (median SUVmax for csPCa vs non-csPCa: 
8.3 vs 5.6, p=0.004). Conclusion: Prostate biopsy guided by PSMA-
PET/CT-US fusion is feasible and allows to correctly target csPCa in 
patients both on AS and with suspected prostate relapse during 
BCR. 

EPS-230
Detection of oligometastatic disease by 68Ga-PSMA PET/CT 
in intermediate to high-risk Prostate Cancer: preliminary 
data from a multi-centric, retrospective study
F. Mattana1, L. Grappeja1, G. Zuccotti1, A. Barone1, P. Artioli1, 
L. Muraglia1, R. Mei2, A. Farolfi2, P. Rajwa3, M. Miszczyk4, V. 
Kasivisvanathan5, F. Zattoni6, G. Gandaglia7, A. Briganti8, S. 
Shariat3, D. Robesti7, A. D’Amico4, A. Sartorello9, P. Castellucci2, S. 
Fanti2, F. Ceci1;  
1Department of Nuclear Medicine, European Institute of 
Oncology, Milan, ITALY, 2Department of Nuclear Medicine, 
Sant’Orsola Hospital, Bologna, ITALY, 3Department of Urology, 
University of Vienna, Vienna, AUSTRIA, 4Department of 
Nuclear Medicine, Narodowy Instytute Onkologii, Gliwice, 
POLAND, 5Department of Urology, Imperial College of 
London, London, UNITED KINGDOM, 6Department of 
Urology, University of Padova, Padua, ITALY, 7Department of 
Urology, San Raffaele Hospital, Milan, ITALY, 8Department of 
Urology, San Raffaele Hospitl, Milan, ITALY, 9Nuclear Medicine 
Department, Istituto oncologico Veneto, Padova, ITALY.

Aim/Introduction: Accurate staging of prostate cancer (PCa) 
patients is crucial because patients with metastases outside the 
prostate and pelvic lymph nodes generally have a worse prognosis 
compared to patients with disease confined within the pelvis. 

PSMA-PET/CT showed to be more sensitive than CI (CT and bone 
scan) in recurrent and primary PCa; it is likely to expect an higher 
incidence of oligo-metastatic-disease (OMD) using a more sensitive 
imaging modality. The first aim is to evaluate the detection rate 
of OMD on PSMA-PET/CT scan in comparison with CI in staging 
intermediate and high-risk prostate cancer. The secondary aim 
was to evaluate the possible changes in Intention to treat (IT) 
deriving from PSMA-PET/CT vs CI. Materials and Methods: This 
multicentric, retrospective, single arm, head-to-head comparative 
study included 7 high-volume centres in Europe. Inclusion criteria 
were: 1)histopathology diagnosis of PCa; 2)intermediate to high-
risk according to D’Amico criteria; 3)PSMA-PET/CT and CI (contrast-
enhanced-CT and/or bone scintigraphy) performed prior to radical 
treatment (±4 months between PSMA and CI scans). The detection 
rate of “de novo” oligo-metastastic disease (1-3 lesions) of PSMA-
PET/CT vs CI was compared. Results: 461 patients were enrolled: 
average age 67.3, average iPSA 44.5ng/ml, avarage GS 7.4; 344(75%) 
high-risk, 117(25%) intermediate risk. A subgroup of patients 
underwent PSMA-PET/CT+CT or bone scan: 1)OMD was found in 53 
patients(15.3%) on PSMA-PET/CT while in 51 patients(14,7%) on CI; 
2)10 patients were classified as OMD on CI and as multi-metastatic 
in PSMA-PET/CT; 3)a total of 219 lesions were detected on PSMA-
PET/CT, 201 lesions on CI. In a subgroup of 230 patients(50%) 
underwent PSMA+CT+bone scan images, OMD was found in 37 
patients on PSMA-PET/CT and in 38 patients in CI; in this subgroup 
PSMA-PET/CT and CI were concordant for OMD detection in 34 
patients(26 both positive, 121 both negative) and discordant in 75 
patients(40 PSMA-positive vs CI-negative; 35 PSMA-negative vs CI-
positive). 8 OMD patients on CI were classified as multi-metastatic 
in PSMA-PET/CT. Overall, PSMA-PET/CT showed OMD in 67 
patients(14,5%) while CI in 59(12,8%) patients. Conclusion: PSMA-
PET/CT showed 8.9% more lesions in comparison with CI. 3.5% of 
patients underwent all scans were classified as multi-metastatic on 
PSMA-PET/CT instead of oligo-metastatic on CI, leading to a major 
change in treatment management. Overall, PSMA-PET/CT showed 
OMD in 67 patients(14,5%) while CI in 59 (12,8%) patients. It remains 
challenging to properly assessed the incidence of OMD although 
an accurate staging of these patients is crucial for a correct clinical 
management. 

EPS-231
Use of 18F-NaF-PET in the Staging of Skeletal Metastases of 
Newly Diagnosed, High-Risk Prostate Cancer Patients - a 
Nationwide Cohort Study
A. Mogensen1, L. J. Petersen1, C. Torp-Pedersen2, M. Nørgaard3, M. T. 
Pank4, H. D. Zacho1;  
1Department of Nuclear Medicine, Aalborg, DENMARK, 
2Department of Clinical Investigations and Department 
of Cardiology, Hillerød, DENMARK, 3Department 
of Clinical Epidemiology, Aarhus, DENMARK, 
4Department of Urology, Aalborg, DENMARK.

Aim/Introduction: Sodium-fluoride positron emission tomography 
(18F-NaF PET) is superior in diagnostic properties compared with 
99Tc-bone scintigraphy for the primary staging of bone metastases 
in prostate cancer patients; however, it is unclear whether use of 
18F-NaF PET provides clinical benefit when assessing patient-relevant 
outcomes. For this study, we aimed to compare the time to bone 
metastases after radical prostatectomy by the proxy measure of 
skeletal-related events (SREs) among patients with newly diagnosed 
prostate cancer according to the type of imaging modality used for 
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the primary staging. Materials and Methods: This was a historical 
cohort study conducted in Denmark using real-world data from the 
national health registries. The population consisted of patients with 
newly diagnosed high-risk prostate cancer who underwent curative 
intended prostatectomy. Patients were stratified into two groups 
according to the pre-operative imaging modality of either 18F-NaF 
PET or 99Tc-bone scintigraphy. Time to SREs was analysed by cox 
proportional hazards model weighted with the inverse probability 
of treatment (IPT). As a secondary endpoint, we estimated overall 
survival rates from the time of surgery using the Kaplan-Meier 
method. Several sensitivity analyses were conducted, including 
analysis with imputed data on missing values of PSA, Gleason score, 
and clinical T-stage using multiple imputations. Results: Between 
January 1, 2011, and December 31, 2018, 4,183 high-risk patients 
underwent curative intended prostatectomy, of whom 807 patients 
(19.3%) received 18F-NaF PET before surgery and 2,161 patients 
(51.7%) received 99Tc-bone scintigraphy. The IPT weighted hazard 
ratio of SREs was 1.15 (95% CI 0.86-1.54) for the 18F-NaF PET group 
compared to the 99Tc-bone scintigraphy group. Sensitivity analyses 
yielded similar results as those of the main analysis. The 3-year 
survival rate was 97.4% (95% CI 96.1-98.7) in the 18F-NaF PET group 
and 97.1% (95% CI 96.4-97.9) in the 99Tc-bone scintigraphy group. 
Conclusion: High-risk prostate cancer patients receiving 18F-NaF 
PET before curatively intended prostatectomy did not display a 
lower risk of SREs compared to patients with 99Tc-bone scintigraphy. 
Survival rates were similar between the groups. 

EPS-232
Reciprocal metabolism of 18F-PSMA-1007 and 18F-FDG PET/
CT in patients with prostate cancer at staging
J. Kim1, S. Lee2, D. Kim1, H. Kim3, S. Kim4, H. Ko1, S. Kim1, W. Kim5, Y. 
Choi2, F. Giesel6, M. Lee7, N. Cho8, M. Yun1;  
1Department of Nuclear Medicine, Severance Hospital, Yonsei 
University College of Medicine, Seoul, KOREA, REPUBLIC OF, 
2Department of Urology, Severance Hospital, Yonsei University 
College of Medicine, Seoul, KOREA, REPUBLIC OF, 3Department 
of Nuclear Medicine, Yongin Severance Hospital, Yonsei 
University College of Medicine, Yongin, KOREA, REPUBLIC OF, 
4Department of Nuclear Medicine, National Health Insurance 
Service Ilsan Hospital, Goyang, KOREA, REPUBLIC OF, 5Incheon 
National University College of Life Science and Bioengineering, 
Seoul, KOREA, REPUBLIC OF, 6Department of Nuclear Medicine, 
Heidelberg University Hospital, Heidelberg, GERMANY, 
7Institute for New Drug Development, Incheon National 
University College of Life Science and Bioengineering, Incheon, 
KOREA, REPUBLIC OF, 8Department of Pathology in Yonsei 
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Aim/Introduction: Prostate cancer (PCa) is notorious for the low 
incidence of glycolysis in the primary tumor. Instead, the prostate 
specific membrane antigen (PSMA), which typically exhibits 
increased expression in PCa, has been used to target and exploit 
for the diagnosis of biochemical recurrence and subsequent 
radioligand therapy. In this study, we assessed metabolic 
heterogeneity and related clinicopathologic characteristics in 
patients with PCa by comparing 18F-PMSA-1007 with 18F-FDG PET/
CT at staging. Materials and Methods: This prospective study 
included a total of 41 patients who underwent both 18F-PMSA-1007 
and 18F -FDG PET/CT at staging and subsequent prostatectomy. 
SUVmax values of the primary tumors on both PET/CT scans were 
compared with the histological type and Gleason score (GS). To 
validate the finding from human patients, in vitro cell model and 

in vivo mouse xenograft model using PCa cell lines (LNCaP) were 
used. Results: There were 73 primary lesions from the 41 patients 
detected based on the evaluation of histopathologic specimen 
and immunohistochemistry (IHC) for PSMA. All of which were 
detected by 18F-PSMA-1007 PET/CT with a 100% (73/73) detection 
sensitivity whereas 18F-FDG PET/CT detected only 13.7% (10/73) of 
the primary tumors. When tumors were classified according to GS, 
a significantly higher SUVmax of 18F-PSMA-1007 (p value<0.001) 
and 18F-FDG (p value = 0.009) were shown in high-GS (GS 8-10) 
compared with low-GS (GS 6-7) lesions. In high-GS lesions, SUVmax 
of 18F-PSMA-1007 in acinar type was higher than that in ductal type 
(p value = 0.003). There were 10 primary lesions with both 18F-PSMA 
and 18F-FDG uptake in which there was a flip-flop phenomenon 
between 18F-PSMA 1007 and 18F-FDG uptake; the foci of increased 
18F-FDG uptake showed low 18F-PSMA-1007 uptake and vice versa. 
Most of them were ductal type in which tumors with 18F-FDG uptake 
were larger than those without (p<0.0001). On immunostaining, 
tumors with 18F-FDG uptake showed high expression of hypoxia-
related markers (GLUT1 and CA9) and low expression of PSMA 
and AR. The same correlation of PSMA, hypoxic tumor markers 
(GLUT1, CA9), and AR were further confirmed at gene and protein 
expression levels in in vitro cell line and in vivo mouse xenograft 
models. Conclusion: 18F-PSMA-1007 PET/CT was extremely useful 
in detecting primary tumors at staging and showed the highest 
uptake in acinar type tumors of high-GS. In addition, there was a 
reciprocal pattern of 18F-PSMA-1007 and 18F-FDG uptake in which 
18F-FDG uptake tumors showed low AR expression. 

EPS-233
Immunohistochemical PSMA Expression and Histology 
Predictors in Primary Staging High-risk Prostate Cancer 
Patients Studied with PSMA PET/CT: a PSMA Expression 
Investigation
L. Vetrone1, R. Mei1, A. Farolfi2, L. Bianchi3, F. Giunchi4, A. De 
Giovanni4, L. Calderoni1, F. Serani1, F. Costa3, A. Pissavini3, R. 
Schiavina3, E. Brunocilla3, P. Castellucci2, S. Fanti1,2;  
1Nuclear medicine, Alma Mater Studiorum University of 
Bologna, Bologna, ITALY, 2Nuclear Medicine, IRCCS Azienda 
Ospedaliero-universitaria di Bologna, Bologna, ITALY, 
3Division of Urology, IRCCS Azienda Ospedaliero-universitaria 
di Bologna, Bologna, ITALY, 4Pathology, IRCCS Azienda 
Ospedaliero-universitaria di Bologna, Bologna, ITALY.

Aim/Introduction: The aim of this prospective study was to assess 
the correlation among histology, immunohistochemistry (IHC) 
and PSMA-PET parameters in a cohort of high-risk prostate cancer 
(Pca) patients at presentation. Materials and Methods: This is a 
single-centre, prospective observational cohort study in high-
risk Pca patients enrolled in the PSMA-PROSTATA registry study. 
Patients candidate to surgery received PSMA-PET for primary 
staging. Clinical information (age, iPSA-level, ISUP grade), histologic 
pattern, presence of lymph-vascular invasion (LVI), PSMA-IHC visual 
quantification (VS) with four-tiered system (0 = negative, 1+ = weak, 
2+ = moderate, 3+ = strong), PSMA-IHC growth pattern (infiltrative 
vs expansive) were collected both for biopsy and primary prostatic 
lesion (pT) histology and compared with results from PSMA-PET/
CT (positive/negative according to PROMISE criteria, SUVmax, PSMA 
tumour volume [PSMA-TV] and total lesion [PSMA-TL]). Results: 
Overall 14 pts were analysed, mean aged 66 (range 58-75); median 
iPSA was 6.4 ng/dL (range 3.3-44.5). Six patients had LVI. PSMA-IHC 
at biopsy showed strong PSMA expression (VS 3+) in 8/14 patients, 
of which 7/8 were fused cell type and 1/8 was a cribriform type. 
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After radical prostatectomy (RP), ISUP grade of 5, 4, 3 and 2 were 
found in 5, 5, 3 and 1 patients, respectively. Histology and PSMA-
IHC comparison between biopsy and pT showed a correlation of 
100%. PSMA-PET detection rate for pT was 100%. At Kruskal-Wallis 
analysis we found a good correlation between high PSMA-TV/
TL-PSMA and cribriform histology pattern (p values<0.05). PSMA 
infiltrative growth pattern vs expansive was also correlated with 
higher SUVmax (p=0.034). At Mann-Whitney analysis, high PSMA-
TV and TL-PSMA were shown to be correlated with LVI (p<0.05). At 
ROC analysis, PSMA-TV demonstrated excellent performance for LVI 
prediction (AUC=0.950) and a cut-off of 9 cm3 has been identified, 
with sensitivity and specificity of 80% and 88%, respectively. 
Conclusion: Although preliminary, this study demonstrated a 
possible correlation among PSMA IHC, histology pattern and 
PSMA-PET. According to our results, intense PSMA-PET uptake 
could be able to predict tumour aggressiveness. We observed an 
intra-patient heterogeneity between IHC/PET PSMA expression on 
primary tumour. 

EPS-234
Prediction of Clinically Significant Prostate Cancer Using a 
Novel 68Ga-PSMA PET/CT and Multiparametric MRI-Based 
Model
Y. Tang, M. Zhou, J. Li, B. Chen, W. Rao, S. Hu;  
Xiangya Hospital Central South University, Changsha, CHINA.

Aim/Introduction: This study sought to design and validate a novel 
nomogram capable of predicting clinically significant prostate 
cancer (csPCa) before biopsy based on a combination of 68Ga-
PSMA PET/CT, multiparametric MRI, and patient clinical parameters. 
Materials and Methods: Between September 2020 and June 2021, 
112 patients who had undergone both 68Ga-PSMA PET/CT and 
mpMRI before clinical biopsy were prospectively enrolled from our 
clinical center. Univariate and multivariate regression analyses were 
used to identify independent predictors of csPCa, with a predictive 
model and nomogram incorporating these 68Ga-PSMA PET/CT, 
mpMRI, and clinical predictors then being generated. The resultant 
model was evaluated using receiver operating characteristic 
(ROC) curve, calibration curve, and decision curve analysis (DCA) 
approaches, with further validation being conducted through the 
use of internal and external cohorts. Results: The final nomogram 
incorporated PSAD, PI-RADS category, and maximum standardized 
uptake value (SUVmax), and exhibited excellent predictive efficacy 
when used to evaluate both training and validation cohorts, 
with area under the curve values of 0.951 and 0.949, respectively. 
Calibration curve and DCA approaches further confirmed that this 
model exhibited a high degree of net benefit and low error rates. 
Conclusion: This model was capable of accurately predicting csPCa 
status prior to biopsy with excellent discriminative ability. As such, 
this model has the potential to effectively stratify patients according 
to risk levels in a non-invasive manner, thereby reducing the need 
for excessive biopsy procedures and associated complications. 

EPS-235
Predictors of bone metastases at 68Ga-PSMA-11 PET/CT in 
early-recurrent hormone-sensitive prostate cancer (HSPC) 
patients
G. Rovera1, S. Grimaldi1, S. Dall’Armellina1, R. Passera1, M. Oderda2, 
G. C. Iorio3, A. Guarneri3, P. Gontero2, U. Ricardi3, D. Deandreis1;  
1Nuclear Medicine, Department of Medical Sciences, AOU Città 
della Salute e della Scienza di Torino, University of Turin, Turin, 
ITALY, 2Urology, Department of Surgical Sciences, AOU Città della 
Salute e della Scienza di Torino, University of Turin, Turin, ITALY, 
3Department of Oncology, University of Torino, Turin, ITALY.

Aim/Introduction: Prostate-specific-membrane-antigen/positron-
emission-tomography (PSMA-PET) can accurately detect disease 
relapse in early biochemically-recurrent prostate cancer (PCa) 
patients, influencing their clinical management. Specifically, patients 
with evidence of bone disease at PSMA-PET could highly benefit 
from an accurate restaging since a better target delineation could 
lead to more personalized image-guided treatments. Therefore, 
this study was aimed to identify predictors of bone metastases at 
PSMA-PET in early-recurrent/persistent hormone-sensitive PCa 
(HSPC) patients. Materials and Methods: A retrospective analysis 
was conducted on four hundred forty-three (443) 68Ga-PSMA-11-
PET/CT scans performed between November 2016 and December 
2021 at our institution in HSPC patients with early biochemical 
recurrence/persistence according to guidelines. Included patients 
were hormone-sensitive, hormone-therapy free, previously treated 
with radical intent (radiotherapy or radical prostatectomy ± salvage-
radiotherapy [SRT]) and with proven biochemical recurrence or 
persistence (BCR/BCP). The association between clinical parameters 
and bone metastases at imaging was analyzed using the Mann-
Whitney/Fisher’s exact tests and uni-/multi-variate binary logistic 
regression models. Results: The cohort median PSA at the time of 
PSMA-PET scan was 0.60 [IQR:0.38-1.04] ng/mL. The overall PSMA-
PET detection rate was 42.0% (186/443). Local disease relapse was 
detected in 21.0% (93/443) of cases, while 17.6% (78/443) showed 
systemic recurrence (either nodal, skeletal or visceral metastases). 
Skeletal involvement (M1b) was present in 9.9% (44/443) of cases, and 
70.5% (31/44) were oligometastatic (≤ 3 PSMA-positive lesions). M1b 
prevalence among clinical settings was 5.6% (12/215) in first-time-
BCR, 14.4% (25/174) in case of previous SRT, and 13.0% (7/54) in BCP. 
T-stage (≥ 3a, p=0.009), ISUP-grade (≥ 4, p=0.013), clinical-setting 
(first-time BCR vs previous SRT vs BCP, p=0.010), PSA doubling-
time (PSAdt, p<0.001) and PSA value at PET-scan (p=0.015) 
were significantly associated with bone disease at PSMA-PET. At 
univariate binary logistic regression analysis, T-stage, ISUP-grade, 
clinical-setting (previous SRT vs first-time BCR p=0.005, BCP vs first-
time BCR p=0.066) and PSAdt proved to be significant predictors 
of bone metastases. In the multivariate model (accuracy: 71.2% - 
Nagelkerke R2: 13%) significant results were confirmed for T-stage 
(OR:2.52; 95CI%:1.13-5.60; p=0.024), PSAdt (OR:0.93; 95CI%:0.88-
0.99; p=0.026) and clinical setting (previous SRT vs first-time BCR 
OR:2.90; 95CI%:1.32-6.35; p=0.008), but not for ISUP-grade (p=0.146). 
Conclusion: T-stage (≥3a), clinical setting (previous SRT) and PSAdt 
were proven to be significant predictors of bone metastases, with 
a 7% risk increment for each single-unit decrement of PSAdt. These 
predictors could be used to further refine the indication for PSMA-
PET in BCR/BCP HSPC-patients, thus leading to higher detection 
rates of bone disease and more personalized treatments.



S405 Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751

EPS-236
Delaying diuretics injection and adding a late acquisition 
improves diagnostic accuracy and reader’s confidence 
of [68Ga]Ga-PSMA-11PET/CT in biochemically recurrent 
prostate cancer
A. Miceli1,2, A. Signori1, D. Albano3, S. Capitanio4, R. Piva5, R. 
Laudicella6,7,8, A. Franchini4, F. D’Amico1,2, M. Riondato2, C. Marini2,9, 
G. Fornarini10, A. Scarale4, A. Muni5, F. Bertagna3, I. A. Burger6,7, S. 
Morbelli1,2, G. Sambuceti1,2, M. Bauckneht1,2;  
1DISSAL, Genoa, ITALY, 2Nuclear Medicine, IRCCS Ospedale 
Policlinico San Martino, Genoa, ITALY, 3Nuclear Medicine, 
University of Brescia and ASST Spedali Civili, Brescia, ITALY, 4Nuclear 
Medicine ASST, Grande Ospedale Metropolitano Niguarda, 
Milan, ITALY, 5Nuclear Medicine Unit, Azienda Ospedaliera SS. 
Antonio e Biagio e Cesare Arrigo, Alessandria, ITALY, 6Nuclear 
Medicine, Cantonal Hospital Baden, Baden, SWITZERLAND, 
7Nuclear Medicine, University Hospital Zurich, University of Zurich, 
Zurich, SWITZERLAND, 8Nuclear Medicine Unit, Department of 
Biomedical and Dental Sciences and Morpho-Functional Imaging, 
University of Messina, Messina, ITALY, 9CNR Institute of Molecular 
Bioimaging and Physiology, Milan, ITALY, 10Medical Oncology 
Unit 1, IRCCS Ospedale Policlinico San Martino, Genoa, ITALY.

Aim/Introduction: The detection of local or nodal prostate cancer 
recurrence using [68Ga]Ga-PSMA-11 PET/CT can be hampered by 
the urinary excretion of the tracer. Increased lesion detection has 
been reported by injecting Furosemide (improving the visualization 
of peri-ureteral and peri-bladder tissues) or with delayed imaging 
up to 180 min post-injection (p.i.). However, these procedures are 
not standardized in the clinical setting, as their impact on the PSMA 
PET/CT diagnostic accuracy is still debated. Materials and Methods: 
We prospectively recruited 100 PCa patients showing biochemical 
relapse after primary therapy. Patients received 2 MBq/kg of [68Ga]
Ga-PSMA-11 followed by standard 60 min p.i. imaging. At 140 
min p.i., all patients received 20 mg of Furosemide intravenously, 
followed by a acquisition of the pelvis and lower abdomen 180 min 
p.i. Five PET-readers with low (n=1), intermediate (n=2), or high level 
of experience (n=2) rated (i) 60 min p.i. and (ii) 60 min and 180 min 
p.i. images following a stepwise fashion. Readers reviewed imaging 
results according to the E-PSMA standardized reporting guidelines 
on a per-patient and per-region basis, indicating the presence 
and topography of abnormal findings and scoring their level of 
confidence. Histopathology and clinical/radiological follow-up 
served as the composite reference standard. The main endpoints 
were: i) accuracy against the reference standard (assessed using the 
Cohen’s Kappa analysis); ii) reader’s level of confidence (assessed 
using the Chi-squared test); iii) interobserver agreement (measured 
using intraclass correlation coefficients, ICC). Results: According 
to the reference standard, PSMA PET/CT was positive in 62/100 
patients. Local (T), nodal (N), and distant recurrences were present in 
27, 36, and 14 patients. At the per-patient analysis, adding the forced 
diuresis late acquisition, the diagnostic accuracy increased from 
75.8% (Kappa=0.56) to 78.2% (Kappa=0.59). This effect was mainly 
driven by the favourable impact of late imaging on N-accuracy, 
which increased from 79.4% (Kappa=0.60) to 84.8% (Kappa=0.68), 
and to a lesser extent on T-accuracy, which increased from 78.4% 
(Kappa=0.51) to 80.8% (Kappa=0.56). A significant increase in 
reader’s confidence level was noted (p<0.001), mainly regarding 
the N status. Of note, the added value of forced diuresis late 
imaging on diagnostic accuracy and the reader’s confidence level 
were independent of the prior reader’s experience. Interobserver 
agreement was substantial at both timepoints (ICC:0.748 and 0.751, 
respectively). Conclusion: Forced diuresis late acquisition increases 
diagnostic accuracy and PET reader’s level of confidence of [68Ga]
Ga-PSMA-11 PET/CT for restaging PCa, regardless of the reader’s 
expertise. 

EPS-237
Recurrence Rate after Radical Prostatectomy of Patients 
Primary Staged with 68Ga-PSMA PET/CT
S. Klingenberg, J. Fredsøe, K. D. Sørensen, B. P. Ulhøi, M. Borre, M. R. 
Jochumsen, K. Bouchelouche;  
Aarhus University Hospital, Aarhus N, DENMARK.

Aim/Introduction: Accurate primary staging of prostate cancer 
(PCa) is one of the most important issues for initial management 
of the patients. While most 68Ga-Prostate-Specific-Membrane-
Antigen (PSMA) PET/CT studies have focused on use in recurrent 
disease, we studied the recurrence rate of high-risk PCa patients 
primary staged by 68Ga-PSMA PET/CT before radical prostatectomy 
(RP). Materials and Methods: The study included 247 D’Amico 
high-risk PCa patients treated with RP after primary staging with 
68Ga-PSMA PET/CT scans at the Department of Nuclear Medicine 
and PET-Centre, Aarhus University Hospital, Denmark, between 
April 2016 and March 2019. The prognostic potential of 68Ga-PSMA 
PET/CT was assessed and visualized by Kaplan-Meier analysis with 
biochemical recurrence (BCR, defined as having a PSA value > 0.2 
ng/ml following RP within the follow-up period) as clinical endpoint. 
Results: Of all 247 patients included, 63 patients (25.5%) had BCR, 
while 184 patients (74.5%) remained free of recurrence after 5 years. 
The 5-year recurrence-free survival rate was 71.1% in the 68Ga-PSMA 
PET/CT cohort. Primary staging by 68Ga-PSMA PET/CT may therefore 
reduce BCR risk compared with conventional imaging in D’Amico 
high-risk PCa patients. Conclusion: In conclusion, 68Ga-PSMA PET/
CT for primary staging prior to RP has high diagnostic value and 
may yield a better selection of patients for surgery compared with 
conventional imaging. 

EPS-238
Value of PET/CT with 68Ga-PSMA in the first biochemical 
recurrence of prostate cancer after local treatment with 
curative intent
M. Cruz1, J. Rosales2, J. Bastidas2, Á. Bronte2, V. Betech-Antar2, F. 
Mínguez2, L. Sancho2, F. Pareja2, J. Arbizu2, M. Rodríguez-Fraile2;  
1Hospital Puerta del Mar, Cádiz, SPAIN, 2Clínica 
Universitaria de Navarra, Pamplona, SPAIN.

Aim/Introduction: To define clinical-pathological variables that 
predict PET/CT 68Ga-PSMA (PET-PSMA) positivity in first biochemical 
recurrence (FBqR) of prostate cancer after treatment with curative 
intent; to assess PET-PSMA recurrence patterns in this clinical 
scenario; to determine PET-PSMA efficacy to select the appropiate 
therapy. Materials and Methods: From January/2019-June/2021, 
985 patients underwent PET-PSMA at Clínica Universidad de 
Navarra. Patients with FBqR in whom PET findings were confirmed 
by 1) histopathological study, 2) other imaging method or 3) PSA 
response after salvaged therapy (radiotherapy or surgery), and with 
a minimum follow-up of 6 months, were selected. To assess the 
association between clinical-pathological variables and PET-PSMA 
positivity, logistic regression was used; for SUVmax and disease 
location, Chi-square, Kaplan-Meier and ANOVA analysis were 
performed. Results: One-hundred-forty-three patients with FBqR 
were retrospectively studied and followed up during 30.2 months 
(±33.1). Mean PSA at recurrence (PSAr) was 1.43ng/mL (±0.77) 
and PSA-doubling time (PSAdt) 11.6 months (±16.4). True positive 
(TP) rate was 58% (83/143) and was confirmed by PSA response 
after targeted radiotherapy (66/83), surgical resection (15/83) and 
by other imaging method (4/83). The only variable statistically 
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associated with PET-PSMA positivity was PSAr (p=0.003): 47% with 
PSAr <0.5ng/mL were positive, 64.2% with 0.5-1ng/mL, 72% with 
1-2ng/mL and 94.7% with ≥2ng/mL. SUVmax showed correlation 
with both PSAr (SUVmax was >10 in 10/18 with PSAr≥2ng/mL 
and only in 11/65 with PSAr<2; p=0.001,) and previous treatment 
received (9/21 treated with radiotherapy had SUVmax>10 versus 
12/62 treated with prostatectomy; p=0.02). Regarding recurrence 
patterns, in up to 44% was local, in 34.5% was regional and in 21.4% 
distant disease. Interestingly, lower PSAdt was associated with 
distant disease (p=0.01). The 88% of patients with positive PET-PSMA 
who received treatment based on PET findings (radiotherapy 65/76, 
antiandrogens 4/76, lymphadenectomy 6/76 and prostatectomy 
1/76), reached PSA response (maintaining undetectable PSA 
values). Twenty-five patients with negative PET-PSMA were treated 
with radiotherapy of the prostate bed and 88% had PSA response. 
The 89.2% of patients who did not receive any treatment (42/143), 
progressed during follow up. Conclusion: The TP rate of PET-PSMA 
for first biochemical recurrence was 58% in our series. PSAr value 
was the only variable associated with PET-PSMA positivity. Higher 
PSAr and previous RT were both associated with a higher SUVmax. 
Recurrence location was mainly local, being lower PSAdt associated 
with the presence of distant disease. Finally, PET-PSMA showed to 
effectively direct the appropriate treatment. 

EPS-239
Initial Experience With The 18F-JK-PSMA-07 PET/CT Scan In 
Biochemical Recurrence Of Prostate Adenocarcinoma
D. Nádasdy-Horváth1, S. Czibor1,2, C. B. Jánosa1, E. Kiss1, O. Albert1, 
M. Barra1, Z. Varga1, G. Tóth2, S. Szakáll2, J. Szalontai3, M. Szűcs3, P. 
Nyirády3, T. Györke1;  
1Department of Nuclear Medicine, Medical Imaging 
Centre,Semmelweis Univerisity, Budapest, HUNGARY, 2Pozitron-
Diagnostics Health Centre, Budapest, HUNGARY, 3Department 
of Urology, Semmelweis Univerisity, Budapest, HUNGARY.

Aim/Introduction: Prostate-specific membrane antigen (PSMA)-
based molecular imaging is currently the most sensitive method 
for confirming and localizing tumor recurrence in the biochemical 
recurrence of prostate cancer after primary definitive therapy. 
Materials and Methods: We performed a retrospective analysis 
of data from 30 patients who presented with biochemical 
recurrence (total serum prostate-specific antigen [PSA] elevation) 
after definitive treatment, and underwent 18F-JK-PSMA-7 PET/CT 
scans between July 2021 and February 2022. PET/CT scans were 
evaluated for the presence of local recurrence, lymph node and 
distant metastases. Patients were divided into two subgroups 
according to pre-test PSA level and PSA doubling time (PSAdt). 
Detection rates (DR) were calculated for the entire patient 
group and for the subgroups. In case of PSMA PET-positivity, we 
examined whether there was correlation between the maximum 
standardized uptake value (SUVmax) of the most intense lesion and 
the PSA level or PSAdt. Results: 23 of 30 patients presented with 
PSMA-avid lesions consistent with prostate carcinoma, resulting 
in a per patient DR of 76.7%. Pathological PSMA-avid lesions were 
most commonly found in the prostate bed (n=11) and pelvic lymph 
nodes (n=10), and suspected tumour spread was also reported 
in extrapelvic lymph nodes (n=5), bones (n=8) and other organs 
(n=4). DRs per subgroups were as follows: PSA≤1 ng/ml: 53.9% vs. 
PSA>1 ng/ml: 94.1% (p=0.025); and PSAdt≤6 months: 81.3% vs. 
PSAdt>6 months: 71.4% (p=NS). Patients with PSA≤1 ng/ml and 
PSAdt>6 months formed a group with especially low DR of 42,8%. 

In patients with PSMA positivity, the most intense lesion SUVmax 
was significantly higher in the PSA>1 ng/ml group than in patients 
with PSA≤1 ng/ml (32.6±31.6 vs. 12.7±7.9; p=0.03). Similarly, higher 
SUVmax values were also measured in patients with PSAdt less than 
6 months than in patients with more moderate PSAdt (36.6±34 vs. 
13.4±5.9; p=0.02). Conclusion: PSMA PET/CT is a sensitive method 
for the detection and localization of recurrent prostate carcinomas 
with the highest detection rate for PSA levels above 1 ng/ml and/
or short PSAdt, in accordance with literature. On the other hand, 
detection rate was considerably low in patients with low PSA levels 
and long PSAdt. The uptake intensity of 18F-JK-PSMA-7 showed 
correlation with PSA levels and (invertedly) with PSAdt. 

EPS-240
Biochemical recurrence of prostate cancer on F18-
PSMA-1007 PET CT in a Sub-Saharan population: 
Detection rate, patterns and therapeutic implications
S. Gitau, K. Makhdomi, M. Mwania;  
Aga Khan University Hospital, Naitobi, KENYA.

Aim/Introduction: Prostate cancer is not only the most common 
cancer but also the leading cause of cancer related deaths among 
Kenyan men. Early stage prostate cancer is treated radically with 
surgery or radiotherapy. Biochemical failure following radical 
treatment is best evaluated with PSMA PET which is the most 
sensitive and specific imaging test for identification of sites of 
disease recurrence. This information helps guide further treatment 
of these patients. The aim of this study was to evaluate the patterns 
of recurrence of prostate cancer on F-18 PSMA-1007 PET in sub 
Saharan African men which has hither to not been studied. Materials 
and Methods: A cross sectional analytical study involving review of 
F-18 PSMA-1007 PET CT examinations performed for patients with 
biochemical recurrence of prostate cancer at a tertiary teaching 
hospital in Nairobi between June 2020 and April 2022. The sites 
and patterns of biochemical failure were identified. This data was 
correlated with variables including age, ethnicity, demographics, 
family history, PSA level at baseline, nadir PSA and PSA at time of 
biochemical recurrence and treatment history. Results: A total 
of 72 F-18 PSMA-1007 PET CT examinations were performed for 
evaluation of biochemical failure during the study period. 31/72 
(43%) patients had been treated with radical prostatectomy while 
the rest had been treated with radiotherapy (external beam, 
cyber knife or brachytherapy) in addition to androgen deprivation 
therapy. The PSA range at the time of PET CT was 0.09 -36 ng/ml 
(median 0.5 ng/ml). Sites of PSMA ligand avid recurrence were 
identified in 63/72 (87.5%) of the patients and majority, 41/63 (65 
%) had localized recurrence in the pelvis in the prostatectomy bed 
or prostate gland with or without pelvic nodal recurrence. The 
remaining patients had additional sites of recurrence in bones (14 
patients), distant nodes (6 patients) and lungs (1 patient). There was 
positive correlation between PSA level and identification of sites of 
recurrence on PSMA PET CT. Conclusion: F-18 PSMA-1007 PET CT 
has high sensitivity in identification of sites of recurrence in patients 
with biochemical failure following radical treatment of prostate 
cancer. Majority of patients had local pelvic recurrence and this can 
help guide metastasis directed radical treatment. References: 1. 
Rahbar K, et al. Diagnostic performance of (18)F-PSMA-1007 PET/CT 
in patients with biochemical recurrent prostate cancer. Eur J Nucl 
Med Mol Imaging. 2018;45:2055-61. 2. EAU Guidelines: Prostate 
Cancer | Uroweb. Accessed September 19, 2021. https://uroweb.
org/guideline/prostate-cancer/
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EPS-241
PSMA PET in patients with biochemical / clinical suspicion 
of clinically-significant prostate cancer. Features 
associated with a positive outcome
M. Celli1, R. Gunelli2, F. Ferroni3, M. Pulvirenti2, P. Caroli1, O. Saleh2, 
L. Fantini1, V. Rossetti1, E. Fragalà2, U. De Giorgi4, D. Barone3, V. Di 
Iorio5, G. Paganelli1, F. Matteucci1;  
1Nuclear Medicine Unit, IRCCS Istituto Romagnolo per lo Studio 
dei Tumori (IRST) “Dino Amadori”, Meldola, ITALY, 2Urology 
Unit, Ospedale “G.B.Morgagni - L.Pierantoni”, Azienda USL della 
Romagna, Forlì, ITALY, 3Radiology Unit, IRCCS Istituto Romagnolo 
per lo Studio dei Tumori (IRST) “Dino Amadori”, Meldola, ITALY, 
4Department of Medical Oncology, IRCCS Istituto Romagnolo 
per lo Studio dei Tumori (IRST) “Dino Amadori”, Meldola, ITALY, 
5Unit of Oncological Pharmacy, IRCCS Istituto Romagnolo per 
lo Studio dei Tumori (IRST) “Dino Amadori”, Meldola, ITALY.

Aim/Introduction: To identify features associated with a positive 
outcome of PSMA PET in patients with suspected clinically-significant 
prostate cancer (CS-PCa). Materials and Methods: 102 patients 
(age range: 47-78 years; mean: 63 years) with clinical / biochemical 
abnormalities suspicious for CS-PCa (median PSA: 6.0ng/ml; IQR: 4.1; 
median PSA F/T: 14.0%; IQR: 5.7; median PSAdensity: 0.10ng/ml/g; 
IQR: 0.07) were included in this retrospective analysis. Univariate 
tests (Welch Two sample t-test, Pearson’s correlation, Fisher’s 
Exact Test) were used to identify factors associated with PSMA PET 
positive outcome, including: screening PSA, PSA free-to-total ratio 
(PSA F/T), PSA density, prostate volume, history of prior biopsy, 
ongoing therapy for benign prostate conditions, ISUP grade on 
following biopsy, age, administered PSMA activity. Results: Out 
of 102 patients, 37 patients (36%) had a positive PSMA PET scan. 
Patients with a history of prior negative prostate biopsies were 
less likely found with a positive PSMA PET than patients with no 
prior biopsies (23% versus 77%; p < 0.01). A positive PSMA PET was 
more likely found in those patients with higher PSA density (mean 
PSA density 0.169ng/ml/g ± 0.138 versus 0.107ng/ml/g Y 0.064t; p: 
0.013), older age (mean age: 64.9 years ± 6.3 versus 61.3 years ± 
7.2; p: 0.018) and ISUP grade group 4 and 5 (p < 0.001). PSA F/T 
did not significantly differed between patients with a PSMA positive 
and negative outcome (mean PSA F/T: 13.9% ± 3.3 versus 15.2% 
± 7; p: 0.2), nor did the screening PSA (mean PSA 10.1ng/ml ± 9 
versus 7.2ng/ml ± 5.5; p: 0.073) or prostate volume (mean volume 
67.8ml ± 37.4 versus 68.5ml ± 26.7; p: 0.93). Ongoing medication 
for prostate benign conditions did not significantly differ between 
PSMA positive and negative outcomes (p: 0.6). The administered 
PSMA activity was not significantly different between patients with 
positive and negative PET scan (174MBq ± 28.5 versus 166MBq ± 
31.6; p: 0.189). Conclusion: Our preliminary results suggest that 
higher PSA density, older age, no history of prior negative biopsies 
and the presence of high grade prostate cancer are more frequently 
associated with PSMA PET positive outcome. Knowledge of such 
clinical parameters may improve the profiling of patients with 
suspected prostate cancer who may benefit from PSMA PET as a 
specificity enhancer of multiparametric MRI.

EPS-242
Prostate-specific membrane antigen expression on 
positron emission tomography/computed tomography 
in patients with metastatic castration-resistant prostate 
cancer
L. Calderoni1, E. Maietti2, A. Farolfi1, R. Mei1, K. Louie3, M. 
Groaning4, S. Fanti1;  
1Nuclear Medicine, Alma Mater Studiorum University of 
Bologna, Bologna, ITALY, 2Department of Biomedical and 
Neuromotor Sciences, University of Bologna, Bologna, 
ITALY, 3Amgen Ltd., Uxbridge, UNITED KINGDOM, 4Amgen 
Inc., Thousand Oaks, CA, UNITED STATES OF AMERICA.

Aim/Introduction: Prostate-specific membrane antigen (PSMA) 
is overexpressed in patients with metastatic castration-resistant 
prostate cancer (mCRPC), and gallium-68-(68Ga-)PSMA-11 positron 
emission tomography/computed tomography (PSMA-PET/CT) 
is emerging as standard of care for guiding treatment decisions. 
Understanding how PSMA expression is impacted during 
treatment could inform its utility to guide clinical decision making. 
We evaluated PSMA expression on PET/CT in patients before and 
after treatment with life-prolonging therapies, including androgen 
receptor signalling inhibitors, taxanes, 223radium and 225Ac/177Lu-
PSMA Materials and Methods: Single-centre, retrospective, 
observational cohort study in patients with CRPC enrolled in the 
PSMA-PROSTATA registry study. Baseline PSMA-PET/CT determined 
PSMA pathological uptake. PSMA-PET/CT response (per consensus 
statements on PSMA PET/CT response assessment criteria in PC) 
was assessed by second PSMA-PET/CT: patients were classified, 
per PERCIST, as responders (stable disease, partial and complete 
response) or non-responders (progressive disease). Biochemical 
treatment response was assessed as prostate-specific antigen (PSA) 
increase/decrease from baseline. Progression-free survival (PFS) 
was defined as time to PSA recurrence or evidence of radiological 
progression Results: The study comprised 160 patients with CRPC 
(152 with mCRPC). At first PSMA-PET/CT, most (95%) had positive 
PSMA on PET/CT, regardless of prior systemic therapy. Maximised 
standardised uptake value (SUVmax) was positively associated with 
PSA level and PSA velocity at baseline (both p<0.001). In patients 
with a second PSMA-PET/CT (n=70), non-responders (64.3%) had 
non-significantly lower median SUVmax on first PSMA-PET/CT 
than responders (17.5 versus 20.4, respectively; p=0.127). SUVmax 
between response groups did not show any statistical difference 
related to either type or switch of treatment. Patients with a PSA 
increase between first and second PSMA-PET/CT had significantly 
lower SUVmax on first PSMA-PET/CT versus those with a decrease 
(15.8 versus 30.4, respectively; p=0.018). PSA change between first/
second PSMA-PET/CT was +146% in non-responders and -57% 
in responders (p<0.001), with a 79% agreement between PET/CT 
and PSA response (k=0.553, p<0.001). PFS was significantly shorter 
in PET/CT non-responders versus responders (p=0.005), with PSA 
increase versus decrease (p=0.031), and in non-responders with 
a PSA increase/decrease versus responders with a PSA decrease 
(p=0.006/p=0.050). There was a non-significant difference in overall 
survival at 24 months between PET/CT favouring responders versus 
non-responders (p=0.180); no difference was observed between 
PSA response groups (p=0.932). Conclusion: PSMA expression on 
68Ga-PSMA-11 PET/CT may be more predictive of PFS than PSA 
parameters and could be a useful tool for guiding clinical treatment 
decisions in patients with mCRPC. Further studies evaluating the 
role of PSMA expression on survival are warranted 
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EPS-243
Prognostic value of interim PET response in first-line 
immunochemotherapy for Follicular lymphoma: a subset 
analysis of a randomised, phase 3 trial (FOLL12)
R. Durmo1,2, A. Versari1, S. Chauvie3, F. Bergesio3, S. Peano4, A. 
Franceschetto5, F. Fallanca6, V. Tarantino2, A. Pinto7, C. Ghiggi8, M. 
Merli9, L. Farina9, M. Tani10, C. Boccomini11, G. Musuraca12, P. M. 
Stefani13, B. Falini14, G. Pietrantuono7, S. A. M. Bolis15, F. Ballerini16, L. 
Marcheselli17, M. Federico18, S. Luminari18, L. Guerra19;  
1AUSL-IRCCS of Reggio Emilia, Reggio Emilia, ITALY, 2PhD program 
in Clinical and Experimental Medicine (CEM), University of 
Modena and Reggio Emilia, Modena, ITALY, 3Department of 
Medical Physisc, Santa Croce e Carle Hospital, Cuneo, ITALY, 
4Deaprtment of Nuclear Medicine, Santa Croce e Carle Hospital, 
Cuneo, ITALY, 5Department of Oncology and Hematology, 
Modena Cancer Center, Unit of Nuclear Medicine, University of 
Modena and Reggio Emilia, Modena, ITALY, 6Nuclear Medicine 
Unit, IRCCS San Raffaele Scientific Institute, Milan, ITALY, 
7Hematology and Stem Cell Transplantation Unit, IRCCS Centro 
di Riferimento Oncologico della Basilicata, Rionero in Vulture, 
ITALY, 8Hematology and Transplant Center Division, IRCCS San 
Martino Hospital, Genoa, ITALY, 9University Hospital Ospedale 
di Circolo e Fondazione Macchi, ASST Settelaghi, Varese, ITALY, 
10Ospedale Civile S Maria delle Croci, Azienda Unità Sanitaria 
Locale Ravenna, Ravenna, ITALY, 11A.O.U. Città della Salute e della 
Scienza di Torino - SC Ematologia, Turin, ITALY, 12Department of 
Hematology, IRCCS -Istituto Scientifico Romagnolo per lo Studio e 
la Cura dei Tumori (I.R.S.T.), Meldola, ITALY, 13Hematology, General 
Hospital Ca’ Foncello, Treviso, ITALY, 14Institute of Hematology 
and CREO (Center for Hemato-Oncological Research), Ospedale 
S. Maria della Misericordia, Perugia, ITALY, 15SC di Ematologia 
- ASST Monza, Monza, ITALY, 16University of Genoa, Ospedale 
Policlinico San Martino, IRCCS per l’Oncologia, Genoa, ITALY, 
17Fondazione Italiana Linfomi Onlus, Modena, ITALY, 18CHIMOMO 
Department, University of Modena and Reggio Emilia, Modena, 
ITALY, 19ASST Monza Ospedale S. Gerardo, Monza, ITALY.

Aim/Introduction: There is a lack of data supporting the use 
of early metabolic response assessed with FDG PET/CT (iPET) 
for the evaluation of first-line immunochemotherapy (ICT) in 
follicular lymphoma. FOLL12 trial evaluated the efficacy of a 
response adapted post induction management of patients with FL 
responding to initial ICT. In a significant proportion of patients, iPET 
was also assessed as one of the admitted study procedures. The 
aim of this study was to investigate the prognostic value of iPET in 
patients with FL treated with first-line ICT. Materials and Methods: 
FOLL12 trial is a multicenter, randomized, phase III trial comparing 
standard vs response adapted maintenance in treatment naïve 
adult patients with grade 1-3a, stage II-IV and with a high tumor 
burden FL. MR was centrally assessed at the end of induction (fPET) 
using 5-point Deauville scale (DS). In this study we included only 
the patients for whom iPET during ICT between cycle 4 and 5 was 
available and centrally reviewed according to DS. PET scans were 
considered positive for DS4-5. Univariate and multivariate analyses 

were performed using Cox proportional hazard model. Study 
endpoint were the 5-year PFS and OS. Results: iPET was performed 
in 211/807 patients enrolled in the FOLL12 trial and central report 
was available in 123 cases. Forty-nine percent of patients were 
older than 60 years, 32% had a high-risk FLIPI2 and 44% received 
R-Bendamustine (RB) as induction ICT. On iPET, 102 (83 %) patients 
were negative (DS 1-2-3) and 21 (17 %) were positive (DS4-5). On 
fPET 17/123 (14%) patients had a positive scan. Regarding the 21 
cases with iPET+, a fPET- was achieved in 8 patients. In univariate 
analysis iPET+ patients had a lower PFS comparing to iPET- group 
(33% vs 69%: HR of 2.94, 95% CI 1.49-5.78). In multivariate analysis 
iPET+ confirmed the prognostic role on PFS (HR 2.18, 95% CI 1.07-
4.46) and was independent from FLIPI 3-5 (HR 2.52, 95%CI 1.33-4.76), 
randomized arm (HR 2.49, 95%CI 1.22-5.09) and from RB vs R-CHOP 
treatment (HR 0.98 95%CI 0.49-1.97). The 5-year OS rate of patients 
with iPET+ was lower comparing to iPET- group (84% vs 95%: HR 
5.03, 95%CI 1.26-20.01) Conclusion: Our results confirm that iPET 
in patients with FL treated with standard ICT is a strong prognostic 
factor. iPET could be useful to guide treatment decisions and may 
be considered to define a novel generation of early response 
adapted trials in FL. 

EPS-244
Prognostic role of end-of-therapy PET in FOLL12 Trial for 
Follicular Lymphoma
F. Bergesio1, L. Guerra2, A. Versari3, R. Durmo3, L. Marcheselli4, S. 
Luminari5, S. Chauvie1;  
1Medical Physics Division, AO. S.Croce e Carle, Cuneo, ITALY, 
2Nuclear Medicine Division, San Gerardo Hospital - University 
of Milan Bicocca, Monza, ITALY, 3Nuclear Medicine Division, 
S. Maria Nuova Hospital, Reggio Emilia, ITALY, 4Fondazione 
Italiana Linfomi Onlus, Modena, ITALY, 5Hematology Unit, 
Azienda Unità Sanitaria Locale-IRCCS,Department CHIMOMO, 
University of Modena and Reggio Emilia, Reggio Emilia, ITALY.

Aim/Introduction: FOLL12 trial was a multicenter, phase III, 
randomized study to evaluate the efficacy of a response-adapted 
strategy(armB) vs standard maintenance treatment(armA) after 
standard chemoimmunotherapy in patients with advanced-
stage Follicular Lymphoma. The aim of this work was to describe 
the analysis of the central review of the PET at the end of the 
treatment(EoT). Materials and Methods: The EoT was compared to 
baseline scan and independently reviewed by a pool of six nuclear 
physicians using the Deauville Score(DS). The first three concordant 
revisions in terms of negativity(DS1-3) or positivity(DS4-5) 
adjudicated the final result of the EoT. The reliability among all 
reviewers using the Krippendorff Alpha(KA) calculated on the 
discrete DS and the Cohen Kappa(CK) calculated on the binary 
PET positive/negative scale and the percentage overall agreement 
(OA), the positive agreement(PA), the negative agreement(NA) as 
the ratio of number of concordant cases plus half of the number of 
discordant cases respect to the number of cases. Progression Free 
survival at 5years(PFS) and overall survival(OS) were evaluated at 5-y. 
Boot-strapped multivariate analysis with Cox-model was carried out 
using baseline clinical variables(gender, age>60, BM, Hb<12g/dL, 
B2M>UNL and LoDLIN>6 cm), treatment arm, treatment type(RB vs 
RCHOP) and DS. C-Harrel was calculated to understand if DS has a 
discrimination gain respect to FLIPI2 prognostic score. Results: 729 
EoT were centrally reviewed. The median time for the review was 
76h. The KA, CK and OA values were 0.30, 0.62 and 0.92 respectively.
Six hundred fourty one(88%) EoT were reported as negative: 
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361(50%) with DS1, 168(23%) with DS2 and 112(15%) with DS3. 
Five year PFS rates were 76%(95%CI:71-81%), 68%(95%CI:60-75%) 
and 55%(95%CI:44-65%) for the DS 1, 2 and 3, respectively. The NA 
was 0.94.Eighty eight (12%) scans were reported as positive: 49(7%) 
with DS4, 39(5%) with DS5. Five year PFS rates were 49%(95%CI:33-
63%) and 22%(95%CI:10-38%) for DS 4 and 5, respectively. The 
PA was 0.77.Treatment arm(B vs A) and DS 3 and 4-5 resulted 
statistical significant predictors with HR of 1.94(95%CI:1.48-2.56), 
1.91(95%CI:1.35-2.70) and 3.61(95%CI:2.59-5.03). DS and FLIPI had 
similar c-Harrel value of 59.4 vs 58.4. Adding DS to FLIPI2 resulted in 
cHarrel = 64.6 that is a statistically significant gain(p<0.001) respect 
both to FLIPI2 and DS alone.Five year OS was 96%(95%CI:94-98%) 
for DS1-3 and 83%(95%CI:72-89%) for DS4-5(HR=5.86 95%CI:3.08-
11.2). Conclusion: DS confirmed its independent prognostic role at 
EoT both for PFS and OS. The concordance among the reviewers 
was good, better in term of negativity respect to positivity. 

EPS-245
The utility of F-18 FDG PET-derived metabolic metrics to 
predict lymphoma treatment outcome among adults with 
and without HIV infection
H. Ndlovu1, I. O. Lawal1, P. Gbenga2, K. G. M. Mokoala1, N. P. 
Mokgoro1, L. C. Maserumule1, K. N. Hlongwa1, J. D. Reed1, A. 
Ismaila1, M. M. Sathekge1;  
1Department of Nuclear Medicine ,University of Pretoria, 
Steve Biko Academic Hospital, Pretoria, SOUTH AFRICA, 
2Saxon Court Lincolnshire Partnership NHS foundation 
trust (LPFT), Lincoln., Lincolnshire, UNITED KINGDOM.

Aim/Introduction: People living with human immunodeficiency 
virus (PLHIV) infection are at an increased risk of developing 
lymphoma. 18F-FDG PET-derived metabolic metrics have been 
found useful in quantifying disease burden and predicting survival in 
human immunodeficiency virus (HIV)-uninfected patients. No study 
has evaluated the ability of 18F-FDG PET-derived metabolic metrics 
to predict survival among PLHIV. In this study, we aimed to evaluate 
the association of 18F-FDG PET-derived metabolic metrics with 
disease progression after treatment and survival in a mixed cohort 
of HIV-infected and uninfected adults. Materials and Methods: 
This is a retrospective review of pre-treatment 18F-FDG-PET/CT 
images of patients 18 years and older with histological diagnosis 
of lymphoma with and without HIV infection. The clinic-pathologic 
and demographic information of the patients were extracted from 
their medical records. We computed the maximum standardized 
uptake value (SUVmax), metabolic tumor volume (MTV), and total 
lesion glycolysis (TLG) on the 18F-FDG-PET/CT images as metrics 
to quantify whole-body metabolically-active tumor burden. Using 
these metabolic metrics, we compared the whole-body tumor 
burden between HIV-infected and infected patients using Mann-
Whitney U test. We performed Cox regression analysis to determine 
the ability of 18F-FDG-PET-derived metabolic metrics and the clinic-
pathologic characteristics of the patients in predicting mortality and 
disease progression. Results: We included 74 patients, 45 of whom 
were HIV-infected (median CD4+ T-lymphocyte count=262 cell/mL). 
MTV was significantly higher in HIV-uninfected patients compared 
with the HIV-infected (977.07 mls versus 271.79 mls, p=0.005). 
SUVmax and TLG were not significantly different between the two 
groups. None of the 18F-FDG PET-derived metabolic metrics was a 
significant predictor of overall survival (P>0.05 in all cases). Among 
the clinic-pathologic variables, the Ann Arbor stage of the tumor 
was the only significant predictor of overall survival. MTV and TLG 
but not SUVmax were significant predictors of disease progression. 

None of the clinic-pathologic characteristics of the patients was 
a significant predictor of disease progression. Conclusion: In this 
cohort of HIV-infected and uninfected patients, the presence 
of HIV infection does not confer higher burden of metabolically 
active disease. MTV and TLG are significant predictors of disease 
progression after treatment but not of mortality of lymphoma 
patients with or without HIV-infection 

EPS-246
18F-FDG PET/CT at baseline in DLBCL patients enrolled in 
the GAINED protocol: A machine learning study to assess 
the usefulness of combining clinical, conventional and 
radiomics features to predict the 2-years PFS and survival
T. Carlier1, G. Frécon2, D. Mateus3, M. Rizkallah3, F. Kraeber-Bodéré1, 
S. Kanoun4, P. Blanc-Durand5, E. Itti5, S. Le Gouill6, R. Casasnovas7, C. 
Bodet-Milin1, C. Bailly1;  
1University Hospital of Nantes, Nantes, FRANCE, 2INSERM, 
Nantes, FRANCE, 3LS2N - Team SIMS, Nantes, FRANCE, 
4IUCT Oncopole, Toulouse, FRANCE, 5University Hospital 
Henri Mondor, Créteil, FRANCE, 6Insitut Curie, Paris, 
FRANCE, 7University Hospital of Dijon, Dijon, FRANCE.

Aim/Introduction: This work investigates the interest of combining 
clinical, conventional and radiomics features (RF) extracted from 
baseline 18F-FDG PET/CT for assessing the 2-years PFS and survival 
in diffuse large B-cell lymphoma (DLBCL) patients included in 
the GAINED protocol [1]. Materials and Methods: Conventional 
PET features (TMTV, TLG, SUVmax and dissemination) and RF 
extracted from the TMTV, the largest and the hottest lesions were 
computed from the baseline PET/CT. Clinical features (age, Ann 
Arbor stage, ECOG, number of extranodal sites) and consolidation 
treatment information (CTR) were also considered in the model. RF 
were first selected according to their robustness against random 
perturbation and a hierarchical clustering approach to remove their 
inner-correlation. Two machine learning pipelines were tuned with 
80% of patients and tested on the remaining 20%. The training 
was repeated 100 times to highlight the test set variability. For the 
2-years PFS outcome, the pipeline included a data augmentation 
and a Ridge Logistic Regression model. Results for different features 
groups were compared with the mean AUC. For survival outcome, 
the pipeline included a Cox Univariate model to select the features. 
Patients were split between high and low risk using the median 
of a regression score based on the coefficients of a penalized 
Cox multivariate model. The logrank p-values over the 100 loops 
were compared with a Wilcoxon signed-ranked test. Results: 583 
patients were included for the 2-years PFS classification with 89 
events and 603 for survival with 113 events. Clinical features alone, 
CTR alone, conventional PET features and RF extracted from TMTV 
achieved an AUC of respectively 0.66+/-0.05, 0.64+/-0.07, 0.62+/-
0.05 and 0.59+/-0.07. Combining clinical with the CTR led the best 
AUC (0.72+/-0.05). Adding conventional PET or RF didn’t improve 
the results. For survival, the logrank p-values of the model involving 
clinical and CTR together were significantly smaller than all features 
groups alone (p<0.00001) or combined with RF (p<0.002) except 
with conventional PET (p=0.3). Conclusion: The results show that 
a concatenation of multimodal features (clinical, conventional PET 
and RF) coupled with a simple machine learning model does not 
seem to improve the results in terms of 2-years PFS classification 
and survival prediction for patient treated according to the GAINED 
protocol. More advanced representation learning are needed to 
potentially better leverage the information from each features 
group. References: 1 - Le Gouill et al, Blood 2021
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EPS-247
The FORPAN Study: A future international, prospective, 
multicenter Phase III Study to evaluate the diagnostic 
performance and safety of a new PET Tracer [68Ga]Ga-
PentixaFor for detection and localization of chemokine 
receptor 4 (CXCR4) positive tumors and their metastases in 
a PAN Cancer approach
A. Zehnder1, S. Pickel1, H. Bouterfa1, N. Berroterán-Infante1, J. 
Castillo1, H. Reis1, J. Kaufmann1, A. Janz1, A. Buck2;  
1PentixaPharm GmbH, Wuerzburg, GERMANY, 2University 
Hospital Wuerzburg, Wuerzburg, GERMANY.

Aim/Introduction: The chemokine receptor 4 (CXCR4) is a 
promising target for molecular imaging and endoradiotherapy in 
a theranostic setting. [68Ga]Ga-PentixaFor is an innovative positron 
emission tomography (PET) tracer that binds to the CXCR4, 
which is highly expressed in various malignancies including 
glioblastoma, lymphoma, solid tumors and adrenal adenoma. In 
several preliminary studies1,2,3, the diagnostic impact of the PET 
agent, correlation between CXCR4 expression and radiotracer 
accumulation as well as increased accuracy in detecting metastatic 
sites compared to standard of care imaging have been successfully 
shown, demonstrating high potential for clinical application and 
further evaluation. Materials and Methods: Hence, prospective 
clinical evidence for regulatory submission, market authorization 
and usage in daily practice is highly needed, for which this planned 
clinical Phase III trial serves to elucidate the diagnostic performance 
and safety of [68Ga]GaPentixaFor, to detect and localize CXCR4 
overexpression in patients with different hematological 
malignancies and solid tumors in a prospective, international, 
multi-center, open-label, basket trial design. Furthermore, the effect 
of the treatment decision and impact on patient management will 
be observed, by showing the change in staging in comparison to 
the correspondent standard of care techniques. More than 500 
patients with hematological and solid tumors will be included 
into the study and split into two cohort groups representing a 
PAN Cancer approach. Furthermore, In order to show specificity of 
[68Ga]Ga-PentixaFor patients with CXCR4-negative tumors will also 
be enrolled in this study. Results: Basic data of the study design 
will be presented during the conference as well as enrollment 
status and site selection. Conclusion: This trial will determine 
the potential of [68Ga]Ga-PentixaFor as a novel radiotracer for the 
imaging of various types of advanced blood and solid cancers in a 
randomized clinical trial setting. The results will represent the basis 
for innovative treatment strategies using the theranostic partner 
[177Lu]Lu/ [90Y]Y-PentixaTher. References: 1. Buck et al., Journal of 
Nuclear Medicine (2022), 63. 2. Werner et al, Frontiers in Oncology 
(2019), 9: Article 770. 3. Kuyumcu et al., Annals of Nuclear Medicine 
(2021), 35:1147-1156.

EPS-248
18F-FDG uptake in the bone marrow following 177Lu-
lilotomab satetraxetan treatment in patients with indolent 
Non-Hodgkin lymphoma
E. Husby1, J. Blakkisrud1, A. Muftuler Løndalen1,2, C. Stokke1,2;  
1Oslo University Hospital, Oslo, NORWAY, 
2University of Oslo, Oslo, NORWAY.

Aim/Introduction: A new radioimmunotherapy with 177Lu-
lilotomab satetraxetan targets the CD37 antigen on B-cells for 
treatment of Non-Hodgkin lymphoma (NHL). This treatment has 
been investigated in a phase 1/2a trial (LYMRIT-37-01) of relapsed 

indolent NHL patients. Haematological toxicity is a limiting factor 
for this treatment, and has been linked to the absorbed dose to 
the bone marrow. The aim of this study was to investigate the 
change in 18F-FDG uptake in the bone marrow following 177Lu-
lilotomab satetraxetan treatment, and to explore its relationship to 
haematological toxicity and absorbed dose to the bone marrow. 
Materials and Methods: Fourteen patients were included in the 
current study. Blood values indicative of haematological toxicity 
(thrombocyte and neutrophil counts) were registered at several 
time points post treatment. Bone marrow absorbed dose, estimated 
by lumbar vertebrae 2-4 (L2-4), was calculated from post-therapy 
SPECT/CT images. Mean standardized uptake value (SUVmean) was 
measured in the bone marrow (L2-4) in 18F-FDG PET/CT images 
performed at baseline and three months post treatment. The 
average SUVmean was calculated from three spherical volumes 
of interest in each of the vertebrae (L2-4). Statistical analysis was 
performed by using a paired t-test with a significance level of p 
< 0.05. Results: The median number of blood cells at nadir and 
three months relative to baseline values were 22% and 81% for 
thrombocytes and 26% and 78% for neutrophils, respectively. 
Median absorbed dose to the bone marrow (L2-4) was 2.4 Gy (range 
1.0-3.7 Gy). Average SUVmean measured at three months (mean = 
2.1, standard deviation (SD) = 0.3) was not statistically significantly 
different than average SUVmean measured at baseline (mean = 2.0, 
SD = 0.4). Conclusion: Although the absorbed dose to the bone 
marrow from 177Lu-lilotomab satetraxetan treatment was sufficient 
to result in a marked reduction in blood cells, this study observed 
no statistically significant change in 18F-FDG uptake (SUVmean) 
at three months post treatment relative to baseline values. This 
indicates that transient haematological toxicity for this population 
will not affect the SUVmean in the bone marrow after the blood cell 
counts approaches normal levels. 

EPS-249
Quantification of patient’s tumor burden for the 
differentiation of lymphomas with [18F]FDG PET images
C. S. Constantino1, S. Leocádio2, F. P. M. Oliveira1, M. Silva1, C. 
Oliveira1, J. C. Castanheira1, Â. Silva1, S. Vaz1, R. Teixeira1, M. Neves2, 
P. Lúcio2, C. João2, D. C. Costa1;  
1Nuclear Medicine – Radiopharmacology Department, 
Champalimaud Foundation, Lisbon, PORTUGAL, 2Hematology 
Department, Champalimaud Foundation, Lisbon, PORTUGAL.

Aim/Introduction: [18F]FDG PET/CT imaging is essential for 
lymphoma patients disease staging and follow-up. Our aim is 
to evaluate whether patients tumor burden features extracted 
from pre-treatment [18F]FDG PET/CT scans and machine learning 
methods can help discriminating three common types of 
lymphoma: diffuse large B-cell lymphoma (DLBCL), follicular 
lymphoma (FL), and Hodgkin lymphoma (HL). Materials and 
Methods: 101 patients (age 63±16 yo, 55 females) with confirmed 
histopathological diagnosis of DLBCL (n=29), FL (n=43), or HL (n=29) 
were included. Images were acquired approximately 60 minutes 
after [18F]FDG injection (on average 3.5 MBq/kg) and reconstructed 
with manufacturer standard clinical protocol. [18F]FDG avid lesions 
were identified by experienced nuclear medicine physicians, and 
automatically segmented using a validated algorithm. Intensity 
(first order features), geometry, and dissemination-based features 
(total of 35 features) were extracted from patient total tumor 
burden. To evaluate which features behave differently in the three 
types of lymphoma, Kruskal-Wallis test was applied. Additionally, a 
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multiclass support vector machine (SVM) classifier was built based 
on clinically suggested imaging features -SUVmax, SUVmean, 
SUVpeak, metabolic tumor volume (MTV), total lesion glycolysis 
(TLG), higher distance to bulky lesion (Dmaxbulk), and lesions 
SUVmax variability (ΔSUVmax)- that originated a statistically 
significant difference among groups in the univariate analysis. 
Validation was based on leave-one-out cross-validation, and the 
classifier performance measured by the sensitivity, specificity, 
and accuracy. Results: 1694 lymphoma lesions were identified. 
Statistically significant differences, after Bonferroni correction for 
multiple comparisons (p<0.0014), were found in 19 features. None 
geometric-based features passed Bonferroni correction. Regarding 
the clinically suggested imaging features, post-hoc analysis showed 
that SUVmax, SUVpeak and SUVmean were significantly higher in 
DLBCL than in FL and HL (p<0.014); Dmaxbulk was significantly 
higher in FL than DLBCL and HL (p<0.004); ΔSUVmax was 
significantly inferior in the FL than in DLBCL and HL (p<0.01). MTV 
and TLG showed no statistically significant difference (p>0.05). The 
binary SVM sensitivity, specificity and accuracy to classify correctly 
each lymphoma subtype were: 0.69, 0.86 and 0.82 for DLBCL vs 
others; 0.82, 0.78 and 0.77 for FL vs others; and 0.55, 0.90 and 0.78 for 
HL vs others. The multiclass SVM (DLBCL vs FL vs HL) classification 
achieved an accuracy of 0.70. Conclusion: [18F]FDG PET-based 
lesion features significantly discriminate between three common 
types of lymphoma (DLBCL, FL, and HL). In clinical settings, this may 
be helpful as a double check for uncertain histopathological data. 
Funding: LyRaCAD project (Ref.:LISBOA-01-0247-FEDER-039885).

EPS-250
FDG PET/MR for therapy response evaluation of CAR T-cell 
therapy in large B-cell lymphoma
T. Sjöholm1, A. Korenyushkin2, J. Kullberg1,2, G. Enblad3, H. 
Ahlström1,2;  
1Department of Surgical Sciences, Uppsala University, 
Uppsala, SWEDEN, 2Antaros Medical AB, Mölndal, 
SWEDEN, 3Department of Immunology, Pathology and 
Genetics, Uppsala University, Uppsala, SWEDEN.

Aim/Introduction: Limited and mixed reports exist regarding usage 
of SUVmax for outcome prediction in CAR T-cell therapy of large 
B-cell lymphoma (LBCL) [1,2], while usage of the apparent diffusion 
coefficient (ADC) obtained from diffusion-weighted imaging (DWI) 
has not been reported. This work aimed to assess whether SUVmax 
and ADCmean acquired with PET/MR can be used for survival 
prediction in CAR T-cell therapy of LBCL. Correlation between 
SUV and ADC was also assessed. Materials and Methods: In this 
prospective study, 16 patients with relapsed/refractory LBCL were 
imaged using whole body PET/MR with DWI. Data was acquired 
pre and three weeks post CD19-targeted CAR T-cell therapy. 
Manual segmentation was followed by extraction of SUVmax and 
ADCmean for all tumours pre- and post-therapy. Tumours with the 
highest SUVmax and lowest ADCmean were analysed pre- and post-
therapy for each patient. Three methods were used to calculate the 
delta change (Δ=post-therapy/pre-therapy). Δpre and Δpost were 
the delta change for the tumour with the highest SUVmax/lowest 
ADCmean pre-therapy and post-therapy, respectively. ΔSUVmax 
was the delta change in SUVmax [3]. Analogously, ΔADCmean 
was the delta change in lowest ADCmean. For calculation of 
ΔSUVmax and ΔADCmean selection of different tumours pre- 
and post-therapy was possible. Changes between pre- and post-
therapy metrics were tested (paired Wilcoxon signed-rank) and 

Spearman’s correlation tested for associations between SUV and 
ADC metrics. Univariate Cox regression analysis was performed 
with Progression Free Survival (PFS) and Overall Survival (OS) as 
outcome measures. Statistical analysis was performed in R (v3.6.1., 
p<0.05). Results: Median PFS and OS were 3.9 (range 0.7-45.1) 
months and 9.3 (range 1.9-48.2) months, respectively. Post-therapy 
SUVmax (HR=1.02, p=0.03), Δpost SUVmax (HR=2.40, p=0.009) and 
ΔSUVmax (HR=2.28, p=0.02) were associated with PFS. Post-therapy 
ADCmean was associated with PFS (HR=0.14, p=0.03), while Δpost 
ADCmean was associated with PFS (HR=0.083, p=0.009) and OS 
(HR=0.099, p=0.04). No significant difference in SUVmax (p=0.8) 
and ADCmean (p=0.4) between pre- and post-therapy imaging 
was observed. Strong correlation was observed between Δpost 
SUVmax and Δpost ADCmean (r=-0.65), and ΔADCmean (r=-0.61). 
Conclusion: This explorative study suggests that early post-therapy 
PET/MR imaging can predict survival after CAR T-cell therapy in 
LBCL using SUVmax and ADCmean. SUVmax and ADCmean did not 
correlate, suggesting a complementary role. Larger confirmative 
studies are needed. References: [1] Iocaboni et al. Ann Hematol. 
2021; doi: 10.1007/s00277-021-04560-6. [2] Cohen et al. Eur J Nucl 
Med Mol Imaging. 2022; doi: 10.1007/s00259-021-05551-5. [3] Lin et 
al. J. Nucl. Med. 2007; doi: 10.2967/jnumed.107.042093.

EPS-251
IMPeTUs Parameters for Staging PET/CT in Multiple 
Myeloma; and the Importance of the First Follow-up PET/
CT Scan in Prediction of Disease Course
S. Demirtas Senlik1, S. Gulbahar Ates1, H. Efeturk2, B. Demirel1, G. 
Ucmak1;  
1Ankara Oncology Training and Research Hospital, Ankara, 
TÜRKIYE, 2Near East University Hospital, Nicosia, CYPRUS.

Aim/Introduction: The aim of this study was to evaluate the 
association between IMPeTUs(Italian myeloma criteria for PET 
use) parameters at staging 18F FDG PET/CT and ISS (International 
staging system) as well as the state of metabolic active disease in first 
follow-up PET/CT after chemotherapy in multiple myeloma(MM) 
patients. Materials and Methods: 44 patients who had staging 
and follow-up PET/CT and treated with chemotherapy between 
two PET/CTs were included in this study. Demographic features, 
the percentage of bone marrow(BM) plasma cell infiltration 
and laboratory results(β2 microglobulin, albumin, and lactate 
dehydrogenase) at the time of diagnosis were retrospectively 
recorded. The Deauville scores(DS) of lesions with the highest 18F 
FDG uptake and the status of BM on the staging PET/CT images 
were evaluated visually. Moreover, we created a scoring based on 
IMPeTUs from staging PET/CT images over 6 points [1 point each: 
DS≥4, the presence of extramedullary disease(EMD), paramedullary 
disease(PMD), fracture, ≥4 lytic bone lesions, ≥4 focal lesions]. On 
the follow-up PET/CT, the highest DS of lesions were recorded, and 
then DS1-2 and D3-5 were classified as metabolic inactive or active 
disease, respectively. The association between the findings on 
staging PET/CT and ISS stage, the state of metabolic active disease 
in first follow-up PET/CT after chemotherapy were analyzed with 
SPSS 23. Results: 44 patients 61.6±8.7(32-75) yrs, 26(59.1%) male, 
18(40.9%) female) were included in this study. The findings on 18F 
FDG PET/CT scans and laboratory results are summarized in table 
1. The patients with ISS stage 2-3 had significantly higher SUVmax 
(mean 10.5 vs 8.0; p=0.034) on the staging PET/CT and higher 
plasma cell BM infiltration(mean 53.3 vs 27.7; p=0.027) than with 
ISS stage 1.The percentage of plasma cell BM infiltration (p=0.011, 



Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751  S412

OR:1.05(C.I. 1.01-1.09)) and IMPeTUs score(≥4)(p=0.023, OR:12.89(C.I. 
1.43-116.44)) were independent predictors of ISS stages. The 
patients with higher IMPeTUs score (≥4) had 12.9 times higher risk 
of ISS stage 2-3 than the patients with lower score. The patients with 
metabolic inactive disease at follow-up PET/CT had significantly 
lower SUVmax(mean 6.02 vs 10.26) on the initial PET images than 
the patients with metabolic active disease(p=0.016). Conclusion: 
IMPeTUs parameters are a valuable tool for standardization of PET/
CT interpretation in MM patients, the score derived from IMPeTUs 
parameters is also relevant in high ISS stages. Higher SUVmax values 
on staging PET/CT correlated with metabolic active disease in the 
first follow-up PET/CT after chemotherapy which was thought to be 
relevant to the course of disease. 

EPS-252
Assessing somatostatin receptor expression in multiple 
myeloma by 68Ga-DOTATATE PET/CT - preliminary results of 
the SCARLET trial
W. Delbart1, M. Vercruyssen2, I. Karfis1, G. Critchi1, Z. Wimana1, N. 
Meuleman2, P. Flamen1, E. Woff1;  
1Institut Jules Bordet, Nuclear medicine department, 
Brussels, BELGIUM, 2Institut Jules Bordet, 
Hematology department, Brussels, BELGIUM.

Aim/Introduction: Accumulating evidence of somatostatin 
receptor subtype 2 (SSTR2) overexpression in multiple myeloma 
(MM) demonstrated by SSTR scintigraphy and 68Ga-DOTATATE/
NOC PET/CT led us to design the SCARLET (Somatostatin reCeptors 
imAging in ReLapsing and rEfractory mulTiple myeloma patients) 
prospective phase II trial (NCT04379817). The aim of this study is 
to confirm the overexpression of SSTR2 by 68Ga-DOTATATE PET/
CT in symptomatic relapsing and refractory MM (rrMM) patients 
and to investigate the sensitivity of this radiotracer compared to 
18F-FDG. Materials and Methods: Out of the 20 planned rrMM 
patients to be recruited, 8 (5 women and 3 men) have currently 
been included in this trial. All patients had a stage III disease at the 
time of diagnosis according to the Durie-Salmon staging system 
and had received at least 3 lines of treatment at study inclusion. 
The median time interval between 18F-FDG and 68Ga-DOTATATE 
PET/CT was 8.5 days. A standardised images acquisition protocol 
and a strict quality control analysis was applied to all 18F-FDG and 
68Ga-DOTATATE PET/CT. Target lesions were defined as unequivocal 
tumoral uptake higher than the femoral bone marrow background 
uptake. For each radiotracer, a maximum of 15 target lesions were 
selected. 18F-FDG-/68Ga-DOTATATE- lytic lesions were detected 
on the CT part of the PET/CT. Results: The patient-based analysis 
showed that one patient was both 18F-FDG-/68Ga-DOTATATE-. 
The 7 other patients were 18F-FDG+/68Ga-DOTATATE+, with 
mainly osteomedullary involvement. In lesion-based analysis, 
68Ga-DOTATATE PET/CT identified more lesions than 18F-FDG for 
4/7 patients, with no 18F-FDG+/68Ga-DOTATATE- lesions. In the 
remaining 3 patients, 18F-FDG PET/CT identified more lesions than 

68Ga-DOTATATE, with one patient presenting one 18F-FDG-/68Ga-
DOTATATE+ lesion. 18F-FDG-/68Ga-DOTATATE- lytic lesions were also 
observed on CT in 4 out of 8 patients. Median SUVmax value of the 
target lesions was 4.77 (range 1.65 - 16.41) on 68Ga-DOTATATE PET/
CT and 5.05 (range 1.82 - 14.17) on 18F-FDG PET/CT. For the first 8 
patients, a sensitivity of 100% at the patient-based level and 79% at 
the lesion-based level was found for 68Ga-DOTATATE compared to 
18F-FDG PET/CT. Conclusion: 68Ga-DOTATATE PET/CT identified the 
SSTR2 positive lesions with a high sensitivity in rrMM patients. This 
SSTR2 overexpression in heavily pretreated rrMM patients could be 
potentially considered for a theranostic approach with 177Lu-PRRT.

EPS-253
The value of 18F-FDG PET/CT in systemic evaluation of 
patients with Rosai-Dorfman disease: a retrospective 
study
X. Lu1,2, R. Wang1,2, Z. Zhu1,2;  
1Department of Nuclear Medicine, Peking Union 
Medical College Hospital, Bejing, CHINA, 2Beijing Key 
Laboratory of Molecular Targeted Diagnosis and 
Therapy in Nuclear Medicine, Bejing, CHINA.

Aim/Introduction: Rosai-Dorfman disease (RDD) is a rare non-
Langerhans cell histiocytic disorder. Appropriate imaging 
evaluation plays a meaningful role in biopsy site selection and 
disease assessment. Up to now, there is no consensus about the 
value of 18F-FDG PET/CT in patients with RDD. The aim of this 
retrospective study is to review the characteristic of RDD by 18F-FDG 
PET/CT and determine the utility of that in disease management of 
RDD patients. Materials and Methods: We reviewed the medical 
records of 175 patients with suspected RDD in our hospital from 
January 2012 to November 2021. Demographic, clinical features, 
18F-FDG PET/CT, and treatment data were collected to analyze the 
characteristics of RDD. The maximum standard uptake values (SUV) 
were automatically calculated for areas of increased FDG uptake. CT 
or MRI images performed within one month would be compared 
with 18F-FDG PET/CT. This study was approved by the Institutional 
Review Board of our hospital. Results: A total of 28 RDD patients 
were identified with both confirmed pathology and 18F-FDG PET/
CT scans for initial evaluation (10, 35.7%) and follow-up (18, 64.3%). 
Generally, there were 59 RDD affected organs detected by 18F-FDG 
PET/CT with an average SUVmax of 9.6 (SD, 1.0). The most common 
sites sequentially were lymph nodes (19, 67.9%), upper respiratory 
tract (11, 39.3%), skin (9, 32.1%), and bone (6, 21.4%), with mean 
SUVmax of 8.6 (SD, 1.6), 7.8 (SD, 0.9), 7.8 (SD, 1.9), and 11.0 (SD, 3.0), 
respectively. Extra nodal lesions could be seen in the majority of 
patients (25, 89.3%) with a mean SUVmax of 12.7 (SD, 2.0). According 
to PET/CT images, eleven patients (39.3%) discovered new potential 
involved sites which were not suggested by clinical symptoms. 
Four (14.3%) found additional lesions compared with CT or MRI, 
such as inapparent nodules and bone destruction. After treatment 
evaluation by PET/CT, sixteen of 18 patients (88.9%) changed their 
treatment strategies, such as resecting the lesions or undergoing a 
new chemotherapy regimen. There were 5 patients who had two 
PET/CT scans to evaluate the therapeutic response during follow-
up (time interval, 9±1.5months). Of all these patients, lesion sizes 
were decreased and the SUVs were significantly decreased (15.3 ± 
3.4 vs 3.9±1.6, p =0.03), which demonstrated disease improvement. 
Conclusion: 18F-FDG PET/CT is useful in displaying the holistic 
characterizations of the RDDs, initial assessment for example, or 
treatment strategy adjustment, efficacy evaluation, and could 
compensate for some disadvantages of the CT, MRI images.

EPS-254
Prognostic impact of 18F-FDG PET-CT before CAR-T cell 
therapy in patients with Multiple Myeloma
V. Betech Antar1, M. Cruz Montijano2, A. Bronte Viedma1, J. 
Bastidas1, P. Rodriguez Otero1, F. Minguez1, T. Cuenca1, A. Alfonso1, 
M. Panizo1, M. García-Velloso1;  
1Clínica Universidad de Navarra, Pamplona, SPAIN, 
2Hospital puerta del Mar, Cadiz, SPAIN.

Aim/Introduction: Fluorine-18 fluorodeoxyglucose positron 
emission tomography with CT attenuation correction (18F-FDG 
PET/CT) is an accepted imaging technique for staging and 
monitoring patients with multiple myeloma (MM). This study aimed 
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to determine the prognostic impact of 18F-FDG PET-CT before 
Chimeric antigen receptor T-cell (CAR-T) regarding progression-free 
survival (PFS) in recurrent multiple myeloma patients. Materials and 
Methods: Whole-body 18F-FDG PET/CT scans were performed in 48 
patients with recurrent MM before CAR-T therapy targeted against 
B-cell maturation antigen (BCMA). The five-point Deauville scale 
(DS) was applied to describe 18F-FDG uptake in bone marrow (BM) 
and focal lesions (FL). The number of FL, presence of paramedullary 
disease (PMD) and extramedullary disease (EMD) were recorded. 
MTV and TLG were derived for active disease with uptake above the 
liver activity using three-dimensional volume-of-interest analysis. 
The PET biomarkers were correlated with clinical parameters of 
disease activity. Survival rates where calculated using Kapplan 
Meier method. Results: Median patient age was 57 years (range, 
41 - 79 years), 23 (47.9%) were male, and 16 (33.3%) had high-risk 
cytogenetics. PET-CT results were positive in 42 of 48 patients (87.5 
%), 27 (46.3%) of patients had BM diffuse uptake with DS ≥ 4, 37 
(77.1 %) of patients had FL with DS ≥ 4, 22 (45.8 %) had PMD, 6 (12.5 
%) had EMD. In 23 (47.9 %) patients MTV was > 210 cm3 and TLG 
was > 620 g.Low levels of Hb were associated with PMD (p=0.047) 
and EMD (p=0.042). EMD-positive patients had a median PFS of 3.6 
(95% CI 2.25 - 5.08) months versus 11.9 (95% CI 6.9 - 17) months for 
EMD-negative patients, p=0.001. Conclusion: The presence of EMD 
have significant survival implications before CAR-T cell therapy. In 
this series, MTV and TLG did not show prognostic impact regarding 
survival. 

EPS-255
FDG-PET/CT versus genomic analysis in symptomatic 
Multiple Myeloma: is there a correlation?
D. Bezzi1, M. Martello2, C. Terragna2, E. Zamagni2, C. Malizia3, S. 
Fanti3, C. Nanni3;  
1Nuclear medicine, Alma Mater Studiorum University 
of Bologna, Bologna, ITALY, 2Seràgnoli Institute of 
Hematology, Bologna University, Bologna, ITALY, 3Nuclear 
Medicine,IRCCS, AOU di Bologna, Bologna, ITALY.

Aim/Introduction: Multiple Myeloma(MM) is a pathology 
characterized by differences in clinical presentations and prognosis 
due to distinct genomic profiles of disease. A spatial heterogeneity 
can be also demonstrated at FDG PET/CT images where focal bone 
lesions(FL), diffuse medullary infiltration(BM), paramedullary(PM) 
and extramedullary(EM) involvement can be observed. The aim of 
this study was to explore a possible correlation between FDG PET/CT 
characteristics and genomic profiles in MM. Materials and Methods: 
We retrospectively enrolled patients affected by symptomatic MM 
at diagnosis who underwent the evaluation of the tumor fraction 
of bone marrow genomic DNA(gDNA), obtained by conventional 
bone marrow biopsy, and tumor fraction of cell free DNA(cfDNA), 
obtained by liquid biopsy. Consequently, patients with a different 
genomic profile between cfDNA and gDNA were identified. FDG 
PET/CT, performed within one month from genomic analysis, were 
read and reported through IMPETUS criteria (described elsewhere). 
To compare different PET characteristics and genomic profiles we 
used the Wilcoxon rank test and the Spearman rank correlation. 
Results: Between 2016-2021, FDG-PET/CT scans from 90 patients 
were retrospectively retrieved. Overall mean ctDNA was 10%, while 
mean gDNA was 58%. We observed a remarkable although not 
statistically significant difference in PET distribution between: 1. 
cfDNA in patients with a negative PET scan (30pts) versus patients 
with a positive PET scan regardless of disease site (60 pts) (cfDNA, 

p=0.195, median 2.5% vs 5.2%). The same difference was found for 
gDNA (gDNA, p=0.5, median 54% vs 75%). 2. gDNA in patients with 
a negative PET on BM (73pts) versus those with a positive PET on 
BM(17 pts, BM DS>=4)(p=0.13, median 61.8% vs 78.4%). 3. cfDNA 
in patients without PM or EM distribution(65pts) versus those with 
EM or PM localizations(25pts)(p=0.74, median 3.2% vs 9%). Lastly 
7 of 53 patients analyzed had different genomic profiles between 
cfDNA and gDNA: 6/7 were FDG-PET positive with at least one FL 
and a gDNA significantly higher than the mean value(77,9%), 3/6 
also had PM disease associated with more severe bone impairment 
(number of FL according to IMPETUS criteria=4, DS=5). Conclusion: 
According to our preliminary results, we found no statistically 
significant correlation between FDG-PET/CT distribution patterns 
and genomic profiles, although patients with EM or PM disease 
seem to reflect a higher circulating DNA fraction. Further studies 
and a larger group of patients might be needed to invesigate, 
given the interesting initial results, patients with different genomic 
profiles between cfDNA and gDNA. 

EPS-256
Testicular metabolism assessed by 18F-FDG uptake is 
conversely correlated with testosterone levels in men 
diagnosed with Erdheim Chester Disease, who present 
hypogonadism
G. Papadakis1,2, J. Irizarry-Caro3, S. Shekhar3, R. Wurth4, A. Tirosh5, 
W. A. Gahl3, J. I. Estrada-Veras3, K. J. O’Brien3, F. Hannah-Shmouni3;  
1Hybrid Molecular Imaging Unit (HMIU), Foundation for Research 
and Technology Hellas (FORTH), Heraklion, GREECE, 2Faculty of 
Medicine, University of Crete, Heraklion, GREECE, 3National Human 
Genome Research Institute (NHGRI), Bethesda, MD, UNITED STATES 
OF AMERICA, 4National Institute of Child Health and Human 
Development (NICHD), Bethesda, MD, UNITED STATES OF AMERICA, 
5Sheba Medical Center, Sackler Faculty of Medicine, Tel Aviv, ISRAEL.

Aim/Introduction: Erdheim-Chester disease (ECD) is a rare non-
Langerhans cell histiocytosis affecting multiple organs, with male 
hypogonadism being a known endocrine ECD manifestation. Aim 
of the current study was to explore potential association between 
testicular metabolic activity assessed by means of 18F-FDG uptake 
and testosterone levels in male patients diagnosed with ECD, who 
present hypogonadism. Materials and Methods: Forty two (42) 
male patients with hypogonadism and biopsy-confirmed diagnosis 
of ECD, who were evaluated with whole-body 18F-FDG PET/CT 
scans were retrospectively studied. The diagnosis of hypogonadism 
was based on clinical history and hormonal testing. Morning 
fasting levels of total and free testosterone were collected with 
low serum levels of morning testosterone being defined as<300 
ng/dl. Metabolic activity in the testes was assessed by quantifying 
testicular 18F-FDG uptake using the MIM Vista workstation (version 
6.5.9; MIM Software Inc, Cleveland, OH). Initially, a volume of 
interest (VOI), encompassing both testes, was manually drawn, and 
subsequently an SUV-threshold set at two was applied in order to 
exclude low-level background activity. Subsequently, the following 
18F-FDG PET/CT parameters were automatically obtained: 18F-FDG 
avid testicular volume (testicular metabolic tumor volume or 
MTV), and testicular total glycolytic activity (TGA) determined as 
the product of SUVmean multiplied by testicular MTV (testicular 
TGA= testicular SUVmean x testicular MTV). Statistical analysis 
was performed using R software (version 3.6.1). Results: Free 
testosterone levels showed no statistical significance with the 
derived 18F-FDG PET/CT parameters. However, total testosterone 
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was negatively correlated with total 18F-FDG-avid testicular volume 
in the entire cohort of patients, as long as in the subgroups of 
patients with central and primary hypogonadism respectively (R=-
0.37, P=0.033, R=-0.56, P=0.021, and R=-0.50, P=0.031, respectively). 
Furthermore, testicular TGA was inversely associated with total 
testosterone levels (R=-0.4 P < 0.05). Conclusion: To our knowledge 
the presented findings are the first in the literature exploring 
the association between metabolic activity in the testes and 
testosterone levels in hypogonadal men diagnosed with ECD. The 
negative association between testicular metabolic activity assessed 
by 18F-FDG uptake and total testosterone levels, strongly suggests 
underlying testicular inflammation in this specific subgroup of male 
patients with ECD. This data further supports the employment of 
18F-FDG PE/CT imaging as a surrogate marker for the whole-body 
assessment of disease activity in patients with ECD. Due to its 
retrospective nature, a limitation of our study is the lack of testicular 
biopsy to corroborate the imaging findings. 

EPS-257
[18F]FDGPET/CT Parameters to Correlate with 5-Points 
Deauville Scoring in Multiple Myeloma Patients
N. C. M. Gülaldi, M. O. Kartal, A. S. Erdoğan;  
Turkish Ministry of Health, Ankara City Hospital, 
Department of Nuclear Medicine, Ankara, TÜRKIYE.

Aim/Introduction: Multiple myeloma (MM) is within the group 
of disorders classified as plasma cell dyscrasia. [18F] FDG PET/
CT scan plays an important role to assess disease activity and to 
monitor treatment responses. The Five points-Deauville scoring 
(DS) is also accepted as a reference scoring that can be used for 
multiple myeloma patients and will determine treatment follow-up 
and disease activity [1,2]. The aim of this study is to reveal PET/CT 
glucose utilisation parameters to correlate with this scoring systems. 
Materials and Methods: Sixty-four patients with their lesions 
limited to skeletal system and 27 patients with extramedullary 
multiple myeloma were included in the study. SUVMax, SUVPeak, 
TLG (Tumor Lesion Glycolysis) and MTV (Metabolic Tumour Volume) 
parameters measured from the lesions with the highest metabolic 
activity. These data were analysed separately with SPSS-24 statistical 
software. Both groups were first weighted as whether to fit into 
normal distribution using Shapiro-Wilk and Kolmogorov-Smirnov 
tests. Correlation test was performed to determine the correlation 
coefficient between the related groups. Results: None of the groups 
passed the normality test hence we used 2-tailed Spearman Rank 
correlation test to reveal any significant correlation of the groups 
with DS values. Correlation of SUVMax, SUVPeak and MTV values 
with DS were statistically significant at the 2-tailed level of 0.01 in 
group of patients with lesions limited to skeletal system (p<0.05). 
However, TLG values were not correlated significantly with DS 
values (p=0.046). In the group of extramedullary multiple myeloma 
patients, while SUVMax and SUVPeak values were correlated at 
statistically significant levels with DS values, TLG and MTV values 
were not revealed any statistically significant correlation with 
the DS scoring (p=0.802 and p=0.305 respectively). Conclusion: 
The Deauville scoring system has some limitations in multiple 
myeloma patients. In particular, tumour lesion glycolysis and 
metabolic tumour volume are not parallel to this scoring system 
and may provide insufficient information about the extent and 
aggressiveness of the disease. However, further studies must be 
done to find out clinical and also pathological significance of these 
findings. References: 1. Zamagni E, Nanni C, Dozza L, Carlier T, Bailly 

C, Tacchetti P, et al. Standardization of 18 F-FDG-PET/CT According 
to Deauville Criteria for Metabolic Complete Response Definition 
in Newly Diagnosed Multiple Myeloma. JCO. 2021;39:116-25. 2. 
Zanoni L, Mattana F, Calabrò D, Paccagnella A, Broccoli A, Nanni 
C, et al. Overview and recent advances in PET/CT imaging in 
lymphoma and multiple myeloma. European Journal of Radiology. 
2021;141:109793.

EPS-258
Assessment of volumetric parameters calculated with 
2-[18F]FDG PET/CT and its correlation with biochemical 
analysis in patients with diffuse large B-cell lymphoma, 
unspecified
S. Guzmán Ortiz1, J. Mucientes Rasilla2, J. Vargas Núñez3, A. 
Royuela4, M. Matilla Nacarro5, M. Mitjavila Casanovas2;  
1Nuclear Medicine, Puerta de Hierro University Hospital, 
Autónoma University of Madrid, Madrid, SPAIN, 2Nuclear Medicine, 
Puerta de Hierro University Hospital, Madrid, SPAIN, 3Medicine 
Department, Autónoma University of Madrid, Madrid, SPAIN, 
4Biostatistics Unit, Biomedical Research Institute, Puerta de 
Hierro-Segovia de Arana, CIBERESP, Madrid, SPAIN, 5Hematology 
Service, Puerta de Hierro University Hospital, Madrid, SPAIN.

Aim/Introduction: The quantification of volumetric parameters 
such as tumor metabolic volume (TMV) and total lesion glycolysis 
(TLG) is becoming increasingly important, due to the great 
information they provide in terms of prognosis in patients with 
diffuse B cell lymphoma. large cell, unspecified (DLBCL-NOS). 
The objective is to evaluate the relationship of MTV and TLG 
with progression-free survival (PFS) and overall survival (OS), and 
their correlation with Beta-2-microglobulin (B2M) and lactate 
dehydrogenase (LDH). Materials and Methods: Retrospective 
study of 40 patients with DLBCL-NOS from the Hematology service, 
who underwent baseline 2-[18F]FDG PET/CT between January 2012 
and December 2018. The calculation method for MTV and TLG 
was the SUV2.5 threshold. For the evaluation of MTV and TLG with 
PFS and OS, the Akaike criteria (AIC), Bayesian (BIC) and Harrell’s 
C-index were used, after performing a Cox proportional hazards 
regression model. In addition, a ROC curve analysis was performed 
for the estimation of an optimal cutoff point according to OS and 
PFS. Pearson’s correlation coefficient was used to correlate MTV 
and TLG with B2M and LDH. Results: In relation to OS and PFS, 
VMT2.5 showed statistically significant differences, while TLG2.5 
was only statistically significant in PFS. When comparing VMT2.5 
and TLG2.5, VMT2.5 obtained a lower AIC and BIC, showing high 
performance in predicting OS and PFS, and a higher Harrell’s C 
statistical concordance index for OS and PFS, showing great ability 
to discriminate between patients in whom the event occurs or not. 
According to the OS at 24 months, the VMT2.5 presented an area 
under the curve of 0.756 with an optimal cut-off point of 807.090 
(S 0.778; E 0.857) and the TLG2.5 presented an area under the curve 
of 0.714 with a optimal cut-off point of 4376.640 (S 0.778; E 0.743). 
According to the PFS at 24 months, the VMT2.5 presented an area 
under the curve of 0.814 with an optimal cut-off point of 715.520 
(S 0.773; E 0.897) and the TLG2.5 presented an area under the 
curve of 0.772 with a optimal cut-off point of 3192.720 (S 0.778; E 
0.743). In Pearson’s correlation analysis the VMT2.5 presented good 
correlation with LDH(0.676) and poor correlation with B2M(0.348). 
TLG2.5 presented a lower correlation with LDH(0.629) and a poor 
correlation with B2M(0.274). Conclusion: MTV2.5 calculated with 
2-[18F]FDG PET/CT may be a suitable volumetric parameter to 
predict PFS and OS in patients with DLBCL-NOS. Moreover, it has a 
good correlation with LDH. 
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EPS-259
A planned, prospective, international, multi-center, 
open-label, single-arm phase II study investigating the 
predictive value of [68Ga]GaPentixaFor PET imaging in 
primary and isolated secondary CNS lymphoma patients
A. Zehnder1, J. Castillo1, H. Bouterfa1, H. Reis1, J. Kaufmann1, U. 
Keller2, M. Gotthardt3, W. Weber4, A. Ferreri5, F. Kraeber-Bodéré6, J. 
Madsen7, K. Herrmann8;  
1PentixaPharm GmbH, Wuerzburg, GERMANY, 2Medical University 
Berlin, Charitè, Berlin, GERMANY, 3Radboud University Medical 
Centre, Nijmegen, NETHERLANDS, 4Technical University of 
Munich, Munich, GERMANY, 5IRCCS San Raffaele Scientific 
Institute, Milan, ITALY, 6University Hospital of Nantes (CHU), 
Nantes, FRANCE, 7University Hospital Aalborg, Aalborg, 
DENMARK, 8University Hospital Essen, Essen, GERMANY.

Aim/Introduction: Central Nervous System Lymphoma (CNSL) is a 
severe tumor with a very poor prognosis particularly if relapsed. In 
CNSL a high expression of CXCR4 receptors is described. CXCR4 has 
been recognized as a potential target for molecular imaging and 
endoradiotherapy in a theranostic setting. Indeed, to date magnetic 
resonance imaging (MRI) is the standard imaging technique in CNSL 
disease and provides high sensitivity but only moderate specificity. 
Therefore, novel methods for detection of tumor lesions, for staging 
and for dynamic response assessment are urgently needed. [68Ga]
Ga-PentixaFor, a specific CXCR4-targeted PET imaging agent, 
demonstrates low nonspecific background accumulation in the 
normal brain. Materials and Methods: The aim of the proposed 
study is to prospectively and systematically investigate whether the 
novel radiotracer can be used for staging and response assessment 
in CNSL. 50 Patients from 7 international sites are planned to be 
enrolled in this study. Patients with a confirmed diagnosis of 
primary or secondary CNSL based on cytology, flow cytometry 
of cerebrospinal fluid, or brain biopsy will be recruited. Patients 
will be scheduled to undergo induction chemotherapy. Results: 
The primary efficacy endpoint will be the negative predictive 
value of [68Ga]Ga-PentixaFor PET at interim examinations (after 
6 ± 2 weeks of induction chemotherapy) for the prediction of 
16(±1)-month progression-free survival (PFS). Exploratory analyses 
of the association between [68Ga]Ga-PentixaFor PET uptake 
variables (standardized uptake value, tumor-to-background ratio, 
metabolic tumor volume), PFS and complete response will be 
performed. Sensitivity of [68Ga]Ga-PentixaFor PET to detect CXCR4 
overexpression as well as several safety parameters will be assessed. 
Further details and baseline information regarding the study design 
will be presented at the conference. Conclusion: This study is the 
first Phase II trial assessing the efficacy of the novel tracer [68Ga]
Ga-PentixaFor in CNSL patients. A positive outcome could be the 
basis for an improved detection of lesions in those patients with 
implications for a theranostic approach in this severe disease.

EPS-260
Early data from a retrospective comparison of nodal 
staging of cutaneous T cell lymphoma and appearance on 
FDG PETCT
S. Hughes, J. Scarisbrick;  
UHB NHS Trust, Birmingham, UNITED KINGDOM.

Aim/Introduction: Primary cutaneous lymphoma (PCL) is a rare 
tumour , 2% of all lymphomas. PCL is the second most common 
type of extranodal NHL with annual incidence of 0.3-1/100 000. 
Cutaneous T cell lymphoma (CTCL) is the most common (∼65%). 

WHO and European Organization for Research and Treatment of 
Cancer (EORTCproposed a joint classification for PCL assessing 
clinical, histological, immuno-histological, molecular biological 
and prognostic criteria. PCL is divided into types with good, 
moderate, poor prognosis. Expected survival defined as good ( 
>5yr), moderate (2-5 yrs), poor (<2 yrs). An important component 
of poor prognosis is N3 nodal status on biopsy. Nodal size and FDG 
uptake have been proposed as indicators of N3 status in clinical 
trials. Materials and Methods: We present retrospective single site 
study of 104 patients presenting with pathologically confirmed 
cutaneous T cell lymphoma who had FDG PETCT performed over 
2 years. 34 of these patients also had lymph node biopsy/resection. 
The ISCL/EORTC nodal classification was recorded. The site of the 
biopsy was recorded. FDG PETCT was assessed for this site with 
recording of the largest node in longest and shortest axis on axial 
imaging, nodal volume assessment and SUVmax assessment of 
FDG uptake in this largest node. Results: (Remark EANM: Table 
was removed according to guidelines, check the e-Poster for table 
content/results). Conclusion: This is the largest study of this type 
of which we are aware. This shows no clear relationship with FDG 
PETCT appearance of the largest node in the biopsy site and the 
pathological status of the node. 

EPS-261
Post solid organ and bone marrow transplantation - FDG 
PET/ CT as a problem solving tool
V. Gunasekaran, V. S. Krishnaraju, R. Kumar, H. Singh, B. R. Mittal;  
PGIMER, Chandigarh, INDIA.

Aim/Introduction: The most common complications post 
transplantation are infection, development of secondary 
malignancies like lymphoproliferative disorders, graft rejection 
or recurrence of the primary disease which presents with a vast 
range of poorly specific clinical symptoms. This study aimed to 
evaluate the clinical utility of 18F-FDG PET/CT (FDG) following solid 
organ (SO) and bone marrow (BM) transplantation. Materials and 
Methods: The institutional database was retrospectively reviewed 
for 18F-FDG PET/CT scans done in a post transplantation setting 
(both SO and BM) between 2016 and 2021 in patients who had 
clinical deterioration post-transplant with no specific clinical 
features. Whole body 18F-FDG PET/CT was acquired following 
the standard protocol. The imaging findings were analyzed and 
compared with clinical and pathological follow-up to confirm the 
findings. Results: 125 patients (95 males; mean age: 46.8 years, 
range: 3 to 72 years) were included in the study. Of these 68 
(54.4%) were following BM transplantation while 57 (45.6%) had 
SO transplantation. The median intervals post transplantation were 
found to be 12 months (range: 1 to 192) and 72 months (range: 
3 to 180 months) for post BM & SO transplantation respectively. 
Positive FDG findings were observed in 106 patients (BM - 61/68 
and SO - 45/57). Positive FDG in BM transplant patients included 
patients of multiple myeloma (n=41), Hodgkin’s lymphoma (n=10), 
Non-Hodgkin’s lymphoma (n=5), Acute Lymphoblastic Leukemia 
(ALL) (n=3); Thalassemia major (n=1) and Aplastic anemia (n=1). 
FDG detected 55 patients with recurrence, 3 with infection, 2 with 
secondary malignancy and 1 with graft versus host disease. Post SO 
transplant patients included renal (n=35), liver(n=9), dual (kidney 
& pancreas, n=1) transplants of which 16 (35.6%) were detected to 
have infection, 15 (33.3%) with post-transplant lymphoproliferative 
disorders, 7 (15.6%) with other solid secondary malignancy, 6 (13.3%) 
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with recurrence disease (in case of hepatocellular carcinoma) and 
1 (2.2%) with graft rejection features which were diagnosed using 
FDG. Other than the primary transplanted organ, FDG showed 
lymph nodal involvement in 21 followed by lung (n=20), bowel loop 
(n=11) and skeletal (n=11) involvement. Conclusion: Thus, 18F-FDG 
PET/CT has a significant role in diagnosing lymphoproliferative 
disorders, detection of infection, graft versus host related disease 
and secondary malignancies especially when patient presents with 
wide range of poor organ specific symptoms. 

EPS-262
Comparison of Whole Body FDG PET and DWI In The 
Detection of Diffuse Bone Marrow Involvement In 
Simultaneous PET/MRI
F. Beytur, S. Asa, S. Sağer, K. Sönmezoğlu;  
Cerrahpasa Faculty of Medicine, Nuclear 
Medicine Department, Istanbul, TÜRKIYE.

Aim/Introduction: Initial staging of lymphomas is an important 
parameter in the choice of treatment and predicting prognosis. 
Lymphomas are divided into two groups as Hodgkin lymphoma(HL) 
and Non-Hodgkin lymphomas(NHL). Lymphomas typically involve 
lymph nodes, bone marrow(BM), and extralymphatic organs. FDG 
PET/CT is well-known for the excellent staging of lymph nodes 
and extralymphatic organs and today it became state-of-the-art 
imaging in lymphomas. However, FDG PET/CT is incapable of the 
initial staging of diffuse BM involvement, especially at NHL. We aim 
to compare DWI and FDG PET findings on diffuse BM involvement 
in NHL patients by using PET/MRI. Materials and Methods: Images 
of 27 NHL patients who had both FDG PET/MRI for initial stating 
and BM biopsy were retrospectively analyzed. On b=1000 MRI-DWI 
images, spinal BM and kidneys’ intensities were visually compared, 
and BM intensity was classified as high, similar, and low by kidneys. 
On PET images, BM uptake was obtained from L2 vertebrate 
without including focal uptakes and compared by liver uptake. 
SUV parameters for L2 vertebrate and liver were noted and ratios 
of BM and liver SUVmean(SUVmean-ratio) were calculated for each 
patient. Hemoglobin levels(HGB) of the patients that were sampled 
approximate days as the PET/MRI scan was done were also obtained. 
Fisher-Freeman-Halton test, ROC analysis, and logistic regression 
analysis were done for DWI images, PET images, and HGB-visual 
BM FDG uptake by liver comparison, respectively. Results: Images 
of 19 male and 8 female patients were reviewed. 6 patients’ bone 
marrow biopsies were positive and 21 were negative. Median 
HGB was 12.96(8.5-16.6). 23 patients were diagnosed with B-cell 
lymphoma and 4 with T-cell lymphoma. Median SUVmean-ratio 
was 0.936(0.485-1.899). 2 patients’ BM intensities were regarded as 
high, 10 were similar and 15 were low. ROC analysis with SUVmean-
ratio and biopsy results concluded that AUC was 0.508. The 
relationship between HGB and BM uptake wasn’t also significant. 
Statistical analysis of visual comparison of BM and kidneys at 
DWI images showed that relationship between BM intensity and 
biopsy results was statistically significant(p=0.014). Numbers of 
positive and negative biopsy patients by BM intensity groups are 
shown in Table. Conclusion: FDG component of PET/MRI seems to 
be inadequate for the staging of BM at NHL but DWI can predict 
accurately. Thus, for the initial staging of NHL, PET/MRI can be 
more valuable. References: Kharuzhyk, Siarhei et al. “Comparison of 
whole-body MRI with diffusion-weighted imaging and PET/CT in 
lymphoma staging.” European radiology vol. 30,7 (2020): 3915-3923. 
doi:10.1007/s00330-020-06732-w

EPS-263
Feasibility of fully automated deep learning-based 
segmentation of lymphoma lesions in whole-body [18F]
FDG PET/CT images
A. Ribeiro1, P. Leite1, C. S. Constantino2, S. Leocádio2, F. Oliveira2, M. 
Silva2, C. Oliveira2, J. C. Castanheira2, Â. Silva2, S. Vaz2, R. Teixeira2, M. 
Neves2, P. Lúcio2, C. João2, M. J. Ferreira1, D. C. Costa2;  
1NEADVANCE - Machine Vision, S.A., Braga, PORTUGAL, 
2Champalimaud Foundation, Lisbon, PORTUGAL.

Aim/Introduction: [18F]FDG PET/CT is of paramount importance 
for staging and follow-up in lymphoma patients. The combination 
of both modalities can provide a good picture of the anatomical 
and functional characteristics of lymphomas. However, the patient 
variability and procedure-related factors set a major challenge 
in [18F]FDG PET/CT interpretation. Lesions’ segmentation is 
important for quantitative disease characterization; however, 
it is time-consuming and suffers from inter and intra-observer 
segmentation variability. Our work focuses on the development of 
a fully automated methodology capable of performing lymphoma 
lesions segmentation on whole-body [18F]FDG PET/CT images. 
Materials and Methods: This study includes whole-body [18F]FDG 
PET/CT images from 65 lymphoma patients. All lymphoma lesions 
were manually segmented by an experienced observer (Obs1). The 
dataset was randomly split: two subsets of 7 patients’ images were 
retained for testing and validating the model, and the remaining 51 
were used as the training dataset. The images selected for testing 
were also segmented by another experienced observer (Obs2) 
for inter-observer evaluation. A fully automated segmentation 
methodology based on a 2-channel 2D U-Net architecture was 
used. CT images were resampled to the same pixel spacing of 
the corresponding PET volumes to obtain dual-channel images, 
composed of the [18F]FDG PET and low-dose CT images. Then, the 
images were automatically cropped to contain only the human 
body and scaled using adequate conversions. Regarding the U-Net 
architecture, it contains five levels with 32, 64, 128, 256, and 512 
feature maps, respectively. Adam optimizer was used with Dice 
coefficient (DC) as the loss function. Results: Obs1 took a median 
time of 45 minutes to segment each whole-body [18F]FDG PET/CT 
image, while the fully automated segmentations took less than a 
second. Considering the segmentation of Obs1 as the gold standard, 
the proposed solution originated mean DC of 0.66, mean sensitivity 
of 0.61, and mean positive predictive value (PPV) of 0.81 in the 
test set; while Obs2 achieved the following mean values: DC 0.88, 
sensitivity 0.83, and PPV 0.97. Conclusion: The proposed approach 
can segment lesions using information from both anatomical and 
functional images with a satisfactory DC, however inferior to the 
observed between experienced human observers. The results show 
that the combination of PET with the corresponding low-dose CT 
images is a promising approach for fully automated [18F]FDG PET/
CT lymphoma lesions segmentation. Bigger datasets need to be 
built to improve the model performance and assess whether it can 
replace human observers. 
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EPS-264
Diagnostic Performance of 18F-Choline PET/CT In 
Presurgical Localization Of Hyperfunctioning Parathyroid 
Glands In Primary Hyperparathyroidism
T. Plaza Aguado, A. Orozco Rodríguez, A. Crespo-Jara, J. M. Clavel, 
J. Verdú;  
Hospital Universitari Sant Joan D’Alacant, 
Sant Joan D’Alacant, SPAIN.

Aim/Introduction: The leading cause of primary hyperparathyroidism 
(pHPT) is a solitary adenoma, and the treatment is generally 
surgical removal of the overactive parathyroid gland(s). The aim 
of this study is to assess the detection rate of 18F-Choline PET/CT 
studies performed in our center on patients with pHPT undergoing 
parathyroid surgery after negative or discordant first-line imaging 
using 99mTc-sestaMIBI scintigraphy and ultrasonography. Materials 
and Methods: Sixty patients with biochemically proven primary 
hyperparathyroidism and negative or inconclusive first-line imaging 
who underwent a 18F-Choline PET/CT study between October 
2020 and March 2022 were retrospectively analyzed. Images were 
interpreted by local clinical readings (both a nuclear physician and 
a radiologist). Of the 60 patients, 11 were men (18.3 %) and 49 were 
women (81.7%), the median age was 63.5 years old (range 46-80), 
the median parathyroid hormone (PTH) level was 118.75 pg/ml 
(interquartile range [IQR]: 80.15-170.5), and the average calcium level 
was 10.64 mg/dl (standard deviation [SD]: 0.84). All the patients had 
a previous first-line imaging modality: 46 had a 99mTc-sestaMIBI dual 
phase scintigraphy and a neck ultrasonography (21 of which were 
negative and 25 discordant), 3 only had a negative 99mTc-sestaMIBI 
dual phase scintigraphy, and 11 only had a neck ultrasonography 
(8 of which were negative and 3 inconclusive). The detection rate 
and its correlation with PTH and calcium levels were assessed. 
Results: 18F-Choline PET/CT demonstrated at least 1 parathyroid 
target lesion in 46 patients (76.7%), failed to localize a target lesion 
in 9 patients (15%), and was inconclusive in 5 patients (8.3%). The 
median PTH and average calcium levels were respectively 133 
pg/ml (IQR: 80.3-173) and 10.66 mg/dl (SD: 0.89) for the patients 
with a positive scan, 108.6 pg/ml (IQR: 80.5-169.6) and 10.37 mg/
dl (SD: 0.6) for the patients with a negative scan, and 110.7 pg/ml 
(IQR: 65-153.7) and 10.94 mg/dl (SD: 0.64) for the patients with an 
inconclusive scan. These differences were not statistically significant 
(p-value > 0.05). Preliminary results recorded 9 patients who 
underwent surgery diagnosed by 18F-Choline PET/CT as suggestive 
of overactive lesions, 7 of those corresponded to glandular disease 
(adenoma or hyperplasia) in the histopathological examination, 
establishing a positive predictive value of 77.8%. These values will 
be verified in further follow-ups. Conclusion: 18F-Choline PET/CT 
is a promising tool for the precise localization of the overactive 
parathyroid gland(s) to guide surgical treatment. 

EPS-265
PET/CT with 18F-Choline in the preoperative localization 
of hyperparathyroidism: correlation with intraoperative 
findings and other imaging techniques
J. Badell, P. Garcia-Talavera San Miguel, A. C. Peñaherrera, S. Lopez 
Puche, E. Campaña Diaz, M. E. Martin, J. G. Villanueva Curto, J. C. 
Cañadas Salazar, P. Tamayo Alonso;  
Hospital Clinico Universitario de Salamanca, Salamanca, SPAIN.

Aim/Introduction: To establish the relationship between the 
localization results of 18F-Choline PET/CT in patients with a 
biochemical diagnosis of hyperparathyroidism, the intraoperative 
findings and other imaging techniques. Materials and Methods: 
We included 22 patients (17 females; 53,3 ± 12.4 years) with a 
biochemical diagnosis of hyperparathyroidism who were referred 
to our department for 18F-Choline PET/CT. The indication for PET/
CT was: pre-surgical localization diagnosis in cases with other 
negative, doubtful or inconclusive diagnostic imaging techniques. 
Two tomographic images centered in the cervico-thoracic region 
were acquired 5 and 60 minutes after intravenous administration 
of 185 MBq of 18F-Choline. All patients had other previous imaging 
techniques: dual-phase parathyroid scintigraphy with [99mTc] Tc-
MIBI (22 patients), cervical ultrasound (13 patients), cervical CT (11 
patients), cervical MRI (3 patients) and 4D cervical CT (2 patients). 
Seven patients underwent surgery. PET/CT results were correlated 
with those of the other imaging techniques and intraoperative 
anatomopathological findings and analytical parameters to 
confirm surgical success (total serum calcium and iPTH pre- and 
post-surgery as well as intraoperative PTH). Five patients had 
previous cervical surgery. Results: PET/CT with 18F-Choline was 
positive in 16/22 patients. Out of the 7 patients who underwent 
surgery, the pathological gland was located in 6 (5 solitary 
adenomas and 1 multiglandular disease). All with subsequent 
normalization of serum iPTH levels. Four of them were concordant 
with the localization estimated by PET/CT, although in one of them 
additional multiglandular disease not detected by PET/CT was 
found. Three patients who underwent surgery had a negative PET/
CT study, one of them without intraoperative localization of the 
gland (not localized in any other imaging technique). Regarding the 
correlation of 18F-Choline PET/CT with other diagnostic imaging 
techniques: [99mTc] Tc-MIBI scintigraphy: 3/22 patients, cervical 
ultrasound: 6/11, cervical CT 1/11, cervical MRI 1/3, cervical CT 
4D 0/2. Of the cases that underwent surgery, it should be noted 
that in one of them the only positive imaging technique was 
4D cervical CT and in another patient, the only positive test was 
PET/CT with 18F-Choline. Conclusion: 18F-Choline PET/CT is a 
recommended preoperative localization technique in patients with 
hyperparathyroidism with other negative, doubtful or inconclusive 
imaging techniques, showing good correlation with intraoperative 
findings, probably with lower sensitivity in cases of multiglandular 
disease, as other imaging tests.

EPS-266
[18F]F-Fluorocholine PET/CT in localization of 
hyperfunctioning parathyroid tissue in primary 
hyperparathiroidism with negative conventional imaging: 
diagnostic value and correlation with biochemical 
parameters
D. Rivas-Navas, E. Triviño-Ibáñez, J. Fernández-Fernández, T. 
Aroui-Luquin, M. Muros de Fuentes;  
Hospital Universitario Virgen de las Nieves, Granada, SPAIN.
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Aim/Introduction: The objective of this study was to evaluate 
the diagnostic validity of PET/CT with [18F]F-Fluorocholine (FCH-
PET/CT) in patients with primary hyperparathyroidism and a 
negative/inconclusive conventional localization study with 
confirmed histopathology and to analyze the correlation between 
the quantification PET parameters and biochemical factors of 
phosphorus-calcium metabolism. Materials and Methods: 
Observational and prospective study, which included patients 
with primary hyperparathyroidism and negative or inconclusive 
conventional localization techniques (ultrasound, CT/MRI and 
parathyroid scintigraphy with 99mTc-MIBI), who underwent FCH-
PET/CT between January 2020 and September 2021. The images 
were analyzed visually and semiquantitatively. The results of the 
PET/CT were categorized as positive and negative. Diagnostic 
validity parameters were calculated using pathological anatomy 
results as the gold standard in all cases. In addition, we study 
the correlation of the phosphocalcic metabolism biochemical 
parameters with the values   of SUVmax, MTV and TLG. Results: 33 
patients (mean age: 57.55±9.68 years, 78.8% women). FCH-PET/
CT was positive in 31 (93.9%) patients. Thirty-eight lesions were 
detected, of which 31 were confirmed histologically (78.8% were 
adenomas, 12.1% hyperplasias, and 3% carcinoma). The sensitivity 
was of 0.94 (95% CI of 0.86-1.02). The MTV showed a significant and 
negative correlation with blood phosphorus levels prior to FCH-
PET/CT (rho=-0515, p=0.049) and a positive correlation with the 
weight of the excised gland (rho= 0.507, p= 0.045). Conclusion: 
FCH-PET/CT is a highly sensitive diagnostic technique for detecting 
hyperfunctioning parathyroid pathology in patients with negative/
inconclusive conventional localization scans. 

EPS-267
The utility of 18F-Fluorocholine PET/CT in renal 
hyperparathyroidism
K. Shankar, S. Kumar, V. Krishnaraju, R. Kumar, H. Singh, B. Mittal;  
Postgraduate Institute of Medical Education 
and Research, Chandigarh, INDIA.

Aim/Introduction: Renal hyperparathyroidism (rHPT) is a common 
complication of chronic kidney disease (CKD). rHPT can further 
be classified into two types- secondary hyperparathyroidism with 
parathyroid hyperplasia, and tertiary hyperparathyroidism due to 
autonomous PTH secretion in longstanding cases of secondary 
hyperparathyroidism. Tertiary hyperparathyroidism has been 
associated with single or double adenomas in up to 32% of cases. 
We aimed to evaluate the utility of 18F-Fluorocholine PET/CT in 
patients with CKD to determine the cause of hyperparathyroidism. 
Materials and Methods: 18F-Fluorocholine PET/CT studies 
of patients with CKD and hyperparathyroidism from 2017 to 
2022 were retrospectively analysed. Two experienced nuclear 
medicine physicians interpreted the images. The images were 
visually evaluated for any abnormal tracer uptake distinguishable 
from background activity and not located in a site of increased 
physiological uptake. Lesions were localised to abnormal 
parathyroid glands or bone in the case of brown tumours (osteitis 
fibrosa cystica). Data of relevant biochemical parameters, 99mTc-
sestamibi parathyroid scintigraphy, histopathological data (if 
available) and follow-up PTH was also analysed. Results: The data 
of 24 patients (Median age=40 years, IQR=16.5) was analysed, 
which included 17 males (70.83%) and 7 females (29.17). The 
mean PTH was 1,208 ± 282 pg/mL and mean calcium was 8.7 ± 

0.6 mg/dL. 99mTc-sestamibi parathyroid scintigraphy with SPECT/
CT was performed in 19 patients, which detected 31 parathyroid 
lesions. 18F-Fluorocholine PET/CT detected 40 parathyroid lesions 
in 24 patients and 33 lesions in the 19 patients who underwent 
parathyroid scintigraphy. PET/CT was negative in 2 (8.3%) patients, 
while it localised a single parathyroid lesion in 11 (45.8%) patients, 
dual lesions in 6 (25%) patients, multiple lesions (3 or more) in 4 
(16.7%) patients and an intrathyroidal parathyroid lesion in 1 (4.2%) 
patient. The lesions were attributed to parathyroid adenoma in 20 
(83.3%) patients and parathyroid hyperplasia in 2 (8.3%) patients. 
Furthermore, brown tumours were also detected in the visualised 
skeleton in 2 (8.3%) patients. The mean SUVmax of the parathyroid 
lesions was 3.65 ± 0.56. Surgery was performed in 3 patients, with 
histopathological data concordant with PET/CT (adenoma in 2 
and hyperplasia in 1 patient) with normalisation of post-operative 
PTH levels. The remaining 21 patients were treated medically or 
with ethanol ablation, and PTH remained elevated in 19 patients. 
Conclusion: 18F-Fluorocholine PET/CT can detect parathyroid 
lesions (greater in number compared to parathyroid scintigraphy) 
and bone lesions and contribute to the management of patients 
with renal hyperparathyroidism. 

EPS-268
Preoperative 18F-fluorocholine PET/CT allows for 
minimally invasive surgery for patients with primary 
hyperparathyroidism and negative first-lines exams
M. Masse1, N. Kooshki2, D. Chardin1, A. Bozec1, N. Guevara3, N. 
Sapin1, J. Darcourt1, D. Benisvy1;  
1Centre Antoine Lacassagne, Nice, FRANCE, 2Hopital 
Cochin, Paris, FRANCE, 3IUFC, Nice, FRANCE.

Aim/Introduction: Primary hyperparathyroidism (PHPT) is mainly 
due to a single parathyroid adenoma (75-85%). Nuclear imaging 
plays a major role in locating the adenoma, allowing for a targeted, 
minimally invasive, parathyroidectomy with low morbi-mortality. 
Our study aimed to assess the impact of 18F-fluorocholine positron 
emission tomography/computed tomography (18F-FCH PET/CT) 
on the surgical management of PHPT when ultrasound and 99mTc-
sestamibi scans were negative or inconclusive. Materials and 
Methods: Thirty-six patients with biochemical evidence of PHPT 
and with negative, doubtful or discordant ultrasound and 99mTc-
sestamibi scans (123I/99mTc-Sestamibi or 99mTc/ 99mTc-Sestamibi) were 
included in this prospective monocentric study between September 
2017 and September 2019. Before parathyroidectomy, all of them 
were imaged by 18F-FCH PET/CT, during the first 20 minutes after 
injection by a list mode acquisition. The analysis was made on static 
images obtained by summing images from 11 to 20 minutes. The 
primary endpoint of this study was the measurement of the practical 
impact through preoperative confidence level of two experienced 
surgeons for an unilateral surgical approach. For each patient, both 
surgeons quantified their confidence first without, then with the 
18F-FCH PET/CT results, using a four point scale ranging from 0 to 3 
(no surgery, weak, moderate and strong confidence). The secondary 
objective was to assess the diagnostic value of 18F-FCH PET/CT in 
that setting. The pathological nature of the glands was confirmed 
by histological analysis. Results: Confidence level for an unilateral 
approach was improved for 72.2% and 63.9% of patients for surgeon 
A and B respectively, with a significative improvement of the mean 
confidence score from 1.1 (95% CI : 0.9-1.3) to 2.1 (95% CI : 1.8-2.3) 
(p < 0.0001). After histological analysis of each lesion, sensitivity, 
specificity, PPV and NPV of 18F-FCH PET/CT were respectively 83.3% 
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(95%CI : 63.4-93.8), 97.6% (95%CI : 86-100), 95.2% (95% CI : 86.1-100), 
and 90.9% (95% CI : 82.4-99.4). Conclusion: With a high diagnostic 
value to locate parathyroid adenomas when the first-line exams are 
inconclusive, 18F-FCH PET/CT increases significantly the surgeon’s 
confidence for choosing a minimally invasive surgery instead of 
a bilateral exploration, potentially allowing for a reduction of the 
morbi-mortality and of the economic impact of surgery. 

EPS-269
F-18-fluorocholine PET/CT Imaging in Primary 
Hyperparathyroidism after Negative or Inconclusive Neck 
Ultrasound and MIBI Scintigraphy
E. Pasini Nemir, S. Fares, A. T. Golubic, D. Huic;  
Department of Nuclear Medicine and Radiation Protection, 
University Hospital Centre Zagreb, Zagreb, CROATIA.

Aim/Introduction: Primary hyperparathyroidism (PHPT) is a 
common endocrine disorder characterised by one or more 
hyperfunctioning parathyroid glands with parathyroid surgery still 
representing the only definitive treatment. Maximising the accuracy 
of imaging localisation of hyperfunctional parathyroid glands is 
crucial for focused and minimally invasive surgical approach. The 
aim of the study is to assess the value of 18F-fluorocholine positron 
emission tomography (PET/CT) in preoperative localization of 
hyperfunctioning parathyroid glands, in patients with biochemically 
confirmed PHPT and negative or inconclusive neck ultrasound and 
MIBI scintigraphy. Materials and Methods: In 136 patients (17 male, 
119 female; mean age 58 years) with PHPT (median serum calcium 
2,7 mmol/L; median PTH 14,6 pmol/L) PET/CT scan was performed 
with 100-150 MBq of 18F-fluorocholine in a period of 40 months. 
Low-dose PET/CT acquisition of the neck and thorax was done, 
15-30 minutes post injection, 3 min per bed position. Results: In 
132 patients (97%) 143 foci of increased tracer uptake suggestive 
of hyperactive parathyroid glands were found (single focus in 121 
patients, two in 8 patients, three in 2 patients). 4 patients were PET/
CT negative, and two were judged as false positive finding after 
surgery. Most common localisation of the hyperactive parathyroid 
gland in the neck region was the level of the lower poles of thyroid 
lobes (40 on the right side, 44 on the left). Lesions were also found 
in the level of the upper poles of thyroid lobes (13 right, 17 left). In 
17 patients (13%) parathyroid gland was localized prevertebraly in 
the neck, and in 14 patients (10%) ectopic parathyroid glands were 
found in the mediastinum. The average maximum diameter of the 
lesion was 8 mm (range 3-30 mm), and median SUV value was 5,8 
(range 1,9-16). 66 out of 136 (48%) patients underwent surgery, and 
65 parathyroid glands were removed. Histopathology confirmed 
parathyroid hyperplasia in 21 and adenoma in 43 removed glands. 
The mean PTH and Ca serum levels postoperatively dropped 
significantly (PTH from 14,6 to 5,2 pmol/L; Ca from 2,7 to 2,3 mmol/L) 
and normalized in 54 (81%) patients. Conclusion: 18F-fluorocholine 
PET/CT is a fast and sensitive method for localisation of hyperactive 
parathyroid glands in patients with long history of PHPT, 
representing a substrate for minimal invasive surgery after negative 
or inconclusive neck ultrasound and MIBI scintigraphy and showing 
excellent diagnostic performance. The data about specificity will be 
more detailed when surgery will be completed in majority of our 
patients. 

EPS-270
Diagnostic performances of 18F-Fluorocholine PET/CT as 
a first-line method for localization of hyperfunctioning 
parathyroid tissue in primary hyperparathyroidism
E. Bouilloux1, N. Santucci2, A. Bertaut3, P. Goudet2, A. Cochet1, C. 
Drouet1;  
1Nuclear Medicine Department, Centre Georges François Leclerc, 
Dijon, FRANCE, 2Endocrine Surgery Department, University Hospital 
François Mitterand, Dijon, FRANCE, 3Biostatistics and Methodology 
Department, Centre Georges François Leclerc, Dijon, FRANCE.

Aim/Introduction: Primary hyperparathyroidism (PHPT) is a 
common endocrine disorder which is caused by one or several 
hyperfunctioning parathyroid glands (HP). PHPT is diagnosed 
biochemically and surgical excision of the HP is the only curative 
treatment. Accurate detection and localization of HP is a prerequisite 
for minimally invasive surgery, which minimizes duration of surgery 
and anesthesia, incision size, and morbidity. The aim of this study 
was to evaluate the diagnostic performances of 18F-fluorocholine 
(FCH) PET/CT as a first-line method for preoperative localization 
of HPs in PHPT. Materials and Methods: This retrospective 
monocentric study included 53 consecutive patients with 
biochemical evidence of PHPT, referred to our department for a 
FCH PET/CT between January 2018 and August 2021, and who 
underwent surgery after the imaging procedure. The diagnostic 
performance of FCH PET/CT was compared against histological 
findings for per-lesion analysis, and against postoperative resolution 
of biochemical PHPT for per-patient analysis. Results: 18F-FCH-PET/
CT revealed 60 HP in 50/53 patients and was negative in 3/53 
patients. In total, there were 68 resected lesions (43 adenomas, 18 
hyperplastic glands, 6 normal glands and 1 thymic neuroendocrine 
tumour), and postoperative resolution of HPT was obtained in 
43/53 patients (81%). On a per-lesion level, 18F-FCH-PET/CT results 
were 52 true positive (41 adenomas, 11 hyperplastic glands), 5 true 
negative (incidental excision of normal glands: 2 intra-thyroidal, 1 
intra-thymic, 1 left parathyroid, 1 gland systematically resected to 
prevent HPT recurrence in a patient with MEN1), 9 false negative 
(7 hyperplasic glands, 2 adenomas), and 2 false positive (1 normal 
gland, 1 thymic neuroendocrine tumour). Six PET positive foci 
could not be confronted to histology because 5 glands were not 
found by the surgeon and 1 gland was removed instead of another 
because it appeared macroscopically more pathological in a 
patient with multi-glandular disease. In a first per-lesion analysis, 
excluding the 6 parathyroid glands positive on PET/CT but without 
histological evidence, the sensitivity and positive predictive value 
(PPV) of FCH PET/CT were 85% and 96%, respectively. In a second 
per-lesion analysis if we considered these 6 hypermetabolic foci 
as false positives (maximum bias analysis) the PPV was 87%. On a 
per-patient analysis, FCH PET/CT correctly identified all pathologic 
glands in 41/53 (77%) patients. In the remaining 12 patients, 
FCH PET/CT missed at least one pathologic gland. Conclusion: 
18F-Fluorocholine PET/CT appears to be a promising and effective 
pre-surgical imaging method for localization of hyperfunctioning 
parathyroid tissue in patient with PHPT. 
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EPS-271
18F-Fluorocholine PET/CT in persistent/recurrent primary 
hyperparathyroidism
M. Naik, S. R. Khan, N. H. Patel, L. Perry, A. Alsafi, C. Harvey, L. Alves, 
F. Palazzo, T. D. Barwick;  
Imperial College Healthcare NHS Trust, London, UNITED KINGDOM.

Aim/Introduction: Re-do parathyroid surgery in patients with 
persistent/recurrent primary hyperparathyroidism (pHPT) carries 
increased complication rates and overall reduced success [1]. 
Repeat intervention without preoperative localization is ill-advised. 
18F-Fluorocholine positron emission tomography/computed 
tomography (18F-FCH PET/CT) has in recent years shown potential 
for non-invasive localization of parathyroid adenomas. The purpose 
of this study is to assess the detection rate of 18F-FCH PET/CT in 
a single center cohort of persistent/recurrent pHPT. Materials and 
Methods: A retrospective review of 18F-FCH PET/CT studies in 60 
consecutive patients with persistent/recurrent pHPT between June 
2018 and March 2022 was performed. Studies were categorized 
in consensus by two experienced observers blinded to previous 
imaging as positive, negative, or equivocal. The location and SUVmax 
of positive tissue were recorded. Results of other localization 
techniques (ultrasound, 99mTc-MIBI [sestamibi], 4D CT, angiography 
and selective venous sampling [ASVS]) and patient outcome were 
documented. Results: 18F-FCH PET/CT was positive in 37/60 cases 
(detection rate 62%; average SUVmax 8.1, range 2.6-22.7). Of these, 
24 were eutopic, 7 neck ectopic, and 6 ectopic mediastinal. To date, 
20 patients have had successful re-do surgery following positive 
FCH PET/CT. 12/60 (20%) cases were equivocal with 6 either cured 
or awaiting surgery after concordant localization; 4 awaiting follow 
up; 1 awaiting 4D CT; and 1 opting for medical management. 
11/60 (18%) were negative, of which 3 were cured after concordant 
localization and the remainder are being managed medically. 
Results of alternative localization techniques prior to 18F-FCH 
PET/CT were available in 57/60 cases. Of these, 18F-FCH PET/CT 
was positive in 35, with negative or equivocal first-line imaging 
(ultrasound or sestamibi) in all but 3 patients in whom 18F-FCH 
PET/CT increased confidence before consideration of surgery 
either due to ectopic location or a candidate lesion within a prior 
surgical bed. 20/35 had a 4D CT before a positive 18F-FCH PET/CT, 
of which 11/20 (55%) had a positive concordant result. There were 
no cases in which 4D CT was positive where 18F-FCH PET/CT was 
negative. Conclusion: 18F-FCH PET/CT shows promise in localizing 
parathyroid adenomas in patients with persistent/recurrent pHPT 
and equivocal or negative findings on other modalities. This cohort 
is, to our knowledge, the largest to date in this challenging setting. 
References: 1. Yen TWF et al. 2008, 144(4):611-621. Surgery.

EPS-272
Impact of PET/CT-F18Choline on the diagnosis of primary 
hyperparathyroidism, when the scintigraphy with 99mTc-
MIBI-SPECT/CT is negative or inconclusive
J. Montalvá Pastor, J. Ardila Manjarrés, J. Atance García de la 
Santa, D. Zamudio Rodríguez, M. Baquero Oliveros, M. Casallas 
Cepeda, I. Gómez Fernández, L. Reguera Berenguer, J. Ardila 
Mantilla, J. Alonso Farto;  
Hospital General Universitario Gregorio Marañón, Madrid, SPAIN.

Aim/Introduction: To evaluate the sensitivity and impact of F18-
Choline PET/CT in the detection of parathyroid adenomas, as well 
as in the surgical procedure to be followed in patients with primary 
hyperparathyroidism (PHPT) that are difficult to diagnose due to 
negative or inconclusive results in scintigraphy with 99mTc-MIBI-

SPECT/CT. Materials and Methods: Retrospective study of a series 
of patients with PHPT and previous negative or inconclusive 99mTc-
MIBI-SPECT/CT. All patients underwent PET/CT with F18-Choline, 
the results of which were classified as positive, inconclusive, or 
negative. The result of the F18-Choline PET/CT guided the surgical 
procedure (selective parathyroidectomy (PS), bilateral cervical 
exploration (BCS) or other procedures in case of ectopic adenoma). 
The results were compared with the histopathological findings, 
performing biochemical follow-up with PTH values   (pre and post-
surgery). Results: A total of 125 patients with a previous negative or 
inconclusive scintigraphy with 99mTc-MIBI-SPECT/CT were included. 
94 (75.2%) F18-Choline PET/CT were qualified as positive, 7 (5.6%) 
inconclusive, and 24 (19.2%) negative.61 patients were taken to 
surgery:-53 patients (86.88%) with positive F18-Choline PET/CT 
and anatomopathological finding of adenoma, are considered true 
positives.-In 6 patients (9.83%) with positive Choline F18 PET/CT, no 
adenoma was found, being false positives.-2 patients (3,29%) with a 
negative result underwent BCS, in which an adenoma was found in 
the PA, and were considered false negatives. Current data shows a 
sensitivity of 96% and a positive predictive value of 89%. In addition, 
of those 61 surgically approached patients:- 35 patients (57.37%) 
benefited from performing PS.- 26 patients (42.62%) required BCS. 
Conclusion: - 18F-Choline PET-CT has shown high sensitivity and 
PPV for the diagnosis and pre-surgical localization of patients with 
HPPT with negative or inconclusive 99mTc-MIBI-SPECT/CT. - Bilateral 
cervical examination could be avoided in up to 57.37% of patients. 

EPS-273
Combined interpretation of 99mTcO4 thyroid SPECT-CT 
and 99mTc-MIBI double phase parathyroid scintigraphy 
with early SPECT-CT in the presurgical localization of 
hyperparatiroidism in patients with associated nodular 
thyroid pathology
E. Campaña Diaz, P. García-Talavera San Miguel, F. Gómez-
Caminero López, E. Martín Gómez, J. Badell Martínez, A. 
Peñaherrera Cepeda, S. López Puche, C. Riola Parada, M. Tamayo 
Alonso;  
Complejo Asistencial Universitario de 
Salamanca, Salamanca, SPAIN.

Aim/Introduction: To assess the value of thyroid SPECT-CT with 
99mTcO4 in the pre-surgical localization of pathological parathyroid 
glands, in patients with biochemical diagnosis of primary 
hyperparathyroidism (pHPT) and associated nodular thyroid 
pathology (NTP), in doubtful cases after dual-phase parathyroid 
scintigrapgy (DPPS) and SPECT-CT. Materials and Methods: 103 
patients (85 women; 67,6 ± 13,7 years) with biochemical diagnosis 
of pHPT and associated NTP who underwent pre-surgical DPPS 
(planar images: 15 min and 2 hours post-injection of 740MBq of 
99mTc-MIBI) and early-time SPECT-CT (64 views, 12s per image, 
iterative reconstruction) between 2014 and 2022, were included 
in the study. In all patients, a thyroid SPECT-CT with 99mTcO4 was 
performed (same protocol) to clarify the etiology of the uptake 
(thyroid vs parathyroid). 35 patients underwent surgery. Follow-
up and surgery data were available for 27 of them. Calcium 
and iPTH values were collected pre-surgery, inmediately after 
surgery, and after 6 months, as well as intraoperative PTH, to 
ensure the surgical success. Results: In 99/103 patients thyroid 
SPECT-CT helped to distinguish between thyroid and parathyroid 
tissue. In 49 the thyroid scan confirmed the localization of the 
pathological parathyroid provided by DPPS while in 50 it ruled 
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out the parathyiroid origin of the uptake. In 4 cases neither of the 
two scans were conclusive. Out of the 27 operated patients, 19 
were solitary adenomas, 3 double adenomas, and 5 hyperplasias. 
In 20/27 the localization of the adenomas on scintigraphy agreed 
with the surgical location (19 solitary adenomas and 1 double 
adenoma). In 3 cases there was a partial correlation: in 1 case, the 
scintigraphy localized 2 pathological glands and 3 were removed, 
in another one, 1 was visualized and 4 were removed, and in the 
last one, there was a false positive result (the scan localised 2 glands 
and only one was removed). In 4 cases the scintigraphy did not 
agree with the surgical results: 2 cases of multiglandular disease, 1 
negative scintigraphic result and 1 scintigraphic localization failure. 
Calcium and PTHi normalised in all the patients who underwent 
surgery, and there was a decrease in intraoperative PTH > 50% in all 
patients in whom measurements were taken. Conclusion: Thyroid 
SPECT-CT is a useful tool combined with DPPS and early SPECT-CT 
in the diagnosis of pre-surgical localization in patients with primary 
hyperparathyroidism and associated NTP, in doubtful cases in the 
DPPS. Our results confirme decreased sensitivity in patients with 
multiglandular parathyroid disease. 

EPS-274
Are the false negative results in parathyroid scintigraphy 
explained by their histology?
B. Pereira, P. Dias, P. Soeiro;  
Centro Hospitalar Universitário de São João, Porto, PORTUGAL.

Aim/Introduction: Parathyroid scintigraphy is a useful tool for the 
preoperative evaluation of patients with hyperparathyroidism. 
However, about 5,7-14% of studies have false negative results. The 
efficacy of a radiopharmaceutical for the detection of a specific 
diseases is sometimes explained by histology. The aim of this 
study is to identify histological markers that could explain the false 
negative rate on parathyroid scintigraphy. Materials and Methods: 
Single-centre, observational, retrospective, and longitudinal 
study was performed. All patients with hyperparathyroidism that 
underwent subsequently a parathyroid scintigraphy, between 2016 
and 2017, and parathyroidectomy with follow-up ≥ 5 years were 
included. Demographic, analytical, imaging and histological data 
was collected from clinical records. The identification of parathyroid 
in the scintigraphy was defined as dependent variable. Using SPSS 
Statistics 28®, RL univariable analysis was performed. Odds-ratio, 
confidence intervals (95%) and p values were calculated for all 
the independent variables. Variables with p<0.05 were selected to 
construct the prediction model (classification cut of: 0.5; maximum: 
20 iterations) by using backward wald automatic selection 
procedures (entry value of 0.05 and removal of 0.1). Results: Ninety-
two patients fulfilled the inclusion criteria (77% women, mean 
age: 58.7±13.3 years). Parathyroid scintigraphy identified 88/131 
hyperfunctioning parathyroids confirmed by histology. Sensibility, 
specificity, PPV, NPV and AUC were 80.5%, 62.2%, 82.5%, 58.97% 
and 0.78, respectively. The most frequent location was left inferior 
(39.8%). Identified versus non-identified parathyroids had 1.64±0.73 
versus 1.28±0.55 cm; 0.51±0.75 versus 0.24±0.28 grams; 53% 
versus 65% principal cells; 72% versus 35% adenoma, respectively. 
Only 8 of the 18 variables studied were statistically significant. 
Parathyroid’s lesions with smaller dimensions (OR=2.5 [1.27-4.94] 
p=0.008), lower weight (OR=5.34 [1.69-17.15] p=0.004), polyclonal 
cells (OR=0.21 [0.09-0.46] p<0.001) and the presence chronic kidney 
disease (OR=3.5 [1.63-7.5] p<0.001) were associated with higher 

risk of a false negative, while female gender (OR=3.05[1.41-6.60] 
p=0.005), lower PTH (OR=0.99 [0.99-1.00] p=0.026), lower creatinine 
(OR=0.87[0.79-0.95] p=0.003) and hyperparathyroidism resolution 
after parathyroidectomy (OR=3.04[1.34-6.91] p=0.008) were 
associated to less false negatives. In the logistic regression model, 
only lesion weight and histologic classification remained statistically 
significant (p=0.014 e p=0.003, respectively). Conclusion: Lighter 
and polyclonal cells (hyperplasia) lesions are associated with a 
higher rate of false negatives. Patients with false negative results 
also have a higher chance of remaining with hyperparathyroidism 
after parathyroidectomy. References: Paillahueque G, Massardo T, 
Barberán M, Ocares G, Gallegos I, Toro L, Araya AV. False negative 
spect parathyroid scintigraphy with sestamibi in patients with 
primary hyperparathyroidism. Rev Med Chil. 2017 Aug;145(8):1021-
1027. Spanish. doi: 10.4067/s0034-98872017000801021. PMID: 
29189860.

EPS-275
Parathyroid scintigraphy: Factors affecting scan results
R. T. Ferreira1, I. C. Ferreira1, C. R. Santos1, J. C. Ferro2, A. F. Gomes1, 
R. R. Marques1, S. Carmona1, I. Nascimento1, P. P. Costa1, A. I. 
Santos1;  
1Hospital Garcia de Orta, Almada, PORTUGAL, 2Instituto Português 
de Oncologia do Porto Francisco Gentil, Porto, PORTUGAL.

Aim/Introduction: Hyperparathyroidism (HPT) is a common 
disorder characterized by an increase in parathyroid hormone 
(PTH) secretion by parathyroid glands (PG), being parathyroid 
scintigraphy (PS) with [99mTc]Tc-Sestamibi a sensitive method for 
preoperative detection and localization. Our aim was to define 
which variables can influence the detection of PG in PS. Materials 
and Methods: A retrospective occasional sample of 76 patients 
with HPT, who underwent parathyroid surgery after PS (double-
phase protocol), between 2009 and 2021, in our institution, was 
collected and analysed. PTH levels were evaluated. PS findings were 
compared with the operative results, including histological data 
(volume, weight, and oxyphil cell content). Statistical analysis was 
performed with IBM SPSS Statistics(v26). Results: The sensitivity of 
PS was 88,2%, correctly identifying hyperfunctioning PG in 67/76 
patients and in 94/126(74.6%) of the PG excised. 54/76(65.1%) 
patients were referred for primary HPT, and in 83.3% of them PS 
was positive. The remaining were referred for secondary HPT and 
in 54.5% of them PS was negative. There was a statistically strong 
association between the type of HPT and the positivity of PS (Chi-
Square test, p=0.001). The median level of pre-operative PTH was 
237.7[P25:122.85;P75:691,35]pg/mL. Fast radiopharmaceutical 
washout from the parathyroid was present in 18/76(23.7%) studies 
and PS correctly identified the PG in all of these studies. The median 
interval between PS and surgery was 318,5[P25:110.25;P75:591.25]
days. Regarding PS positivity or negativity, no statistically significant 
difference between PTH values, type of radiopharmaceutical 
washout or time between PS and surgery was found (PTH and time 
- Mann-Whitney test, p>0.05; washout - Fisher’s exact test, p>0.05). 
When PS was negative, the median weight was 0.5[P25:0.2;P75:0.8]
g and volume 0.65[P25:0.20;P75:1.73]cm3; and when PS was 
positive the median weight was 1.0[P25:0.5;P75:2.1]g and volume 
1.95[P25:0.88;P75:4.50]cm3. There was a statistically strong 
association between the weight and volume and the positivity of 
PS (Chi-Square test, p<0.001). Information regarding the oxyphil cell 
content was available in only 19/76(25.0%) of the patients, being PS 
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positive in 17/19(89.5%). Conclusion: Although PS has a recognized 
role in identifying hyperfunctioning PG, some authors propose 
that multiple factors may influence the sensitivity of this diagnostic 
method. Our results suggest that the type of hyperparathyroidism 
and the weight and volume of the lesion may influence lesion 
detectability. Time between PS and surgery, preoperative PTH 
value, or type of washout, seems to have no influence on PS results. 
Limited data on oxyphilic cells made it impossible to assess their 
impact on PS results. 

EPS-276
Parathyroid Scan: Forging the Link between BAT 
Activation and Certain Endocrine Pathologies Evolution
W. Jalloul1, I. Roata2, R. Tibu2, I. Grierosu1,2, T. Ionescu1, C. 
Stolniceanu1, R. Iacob1, M. Gutu1, V. Ghizdovat1,2, C. Archip2, C. 
Uritu1, M. Moscalu1, V. Mocanu1, C. Stefanescu1,2;  
1University of Medicine and Pharmacy U.M.F „Grigore T. 
Popa”, Iasi, ROMANIA, 2Nuclear Medicine Laboratory, County 
Emergency Hospital „Sf. Spiridon”, Iasi, ROMANIA.

Aim/Introduction: Starting from the compelling hypothesis of 
potential correlation between the Brown Adipose Tissue (BAT) 
activation and several endocrine pathologies evolution, this study 
brings attention to the important role of Parathyroid Scan (PS) in the 
evaluation of BAT metabolic effects and pathological implications 
which are not entirely elucidated. Materials and Methods: After 
investigating the dual-phase 99mTc-sestamibi PS performed on 
the total number of patients, who were referred to our Laboratory 
(2016-2020) for various endocrine pathologies, we selected the 
images with active BAT. We performed statistical analysis regarding 
BAT imaging pattern in relation to the initial diagnosis and patients’ 
clinical parameters. Results: 48 scans with 99mTc-sestamibi high 
uptake in active BAT were described in 47 patients with mean 
age of 55.2 years. Only 6 males had active BAT (12.5%). 74.45% of 
patients were initially diagnosed with Primary Hyperparathyroidism 
(PH), 14.9% with Secondary Hyperparathyroidism (SH), however 
a singular patient had Tertiary Hyperparathyroidism (TH). The 
presence of one or more parathyroid adenomas was confirmed 
by PS in 81.25% of cases. As endocrine comorbidities, 60.42% of 
patients had thyroid pathologies, mainly nodular goiter (62% of 
cases) and Hashimoto’s disease (17.24%). PTH (46.81- 3826 pg/mL), 
TSH (0.04-75 uUI/mL), Ca+2 (4.6-11.73 mg/dL) and vitamin D (3.67- 
60.29 ng/mL) had mean values (mvs) of, respectively, 467.37 pg/
mL, 3.7 uUI/mL, 10.2 mg/dL and 24.5 ng/mL. BAT 99mTc-sestamibi 
high uptake was symmetric (sym) and homogeneous (hom), 
respectively, in 94% and 43.75% of images. The highest percentages 
were identified in PH patients: 66.7% sym and 27% hom vs. 14.6% 
sym and 6.7% hom in SH patients, furthermore, BAT was perfectly 
sym and hom in the unique TH case. The total counts/pixels ratio in 
functional BAT ranged between 14.3 and 73.6, with the highest mv 
of 40.28 in SH patients, followed by 37.43 in TH patients and 35.46 in 
PH patients. Its maximum individual value was reached in cervical 
localization in a SH patient (73.6). Conclusion: Biodistribution, total 
counts and pixels variation in different active BAT localizations 
corroborate the potential correlation between BAT activation and 
endocrine pathologies. A better understanding of this tissue’s 
disposal could be beneficial for a correct interpretation of the scans 
(avoiding potential False-positive Diagnosis), as well as developing 
new treatment strategies based on this type of tissue. This work 
raises an obvious question which needs further investigation: Can 
these active BAT aspects have a predictable value concerning the 
evolution of certain types of endocrine pathologies? 

EPS-277
Imaging of Brown Tumor in Hyperparathyroidism - How 
Much Can We Actually See on99mTc-MIBI Parathyroid Scan
I. Wenzel-Duszynska, A. Kołodziejczyk, P. Piwkowski, A. Macioszek, 
R. Muczyński, J. Żebrowski;  
Nuclear Medicine Department, 4th Military 
Clinical Hospital, Wroclaw, POLAND.

Aim/Introduction: The brown tumour is an extreme form of osteitis 
fibrosa cystica, representing a serious complication of the advanced 
primary or secondary hyperparathyroidism. The study aimed to 
investigate the incidence of bone lesions uptake of 99mTc-MIBI 
and assess its significance for diagnosis of metabolic bone disease 
in patients with hyperparathyroidism. Materials and Methods: 
A retrospective review of 101 patients with clinically suspected 
hyperparathyroidism who underwent 99mTc-MIBI scan between 
Januray 2020 and April 2022 in our center was evaluated for the 
presence of expanding bone lesions and tracer uptake. Scintigraphic 
studies were carried out in a dual-phase protocol consisting of two 
planar acquisitions (at 20 and 180 minutes post-administration of 
the radiopharmaceutical) and a late SPECT-CT imaging. Studies 
were analyzed independently by at least two nuclear medicine 
specialists. Results: The multiple brown tumors were observed 
in 5 patients (20%), of them the abnormal bone uptake of 99mTc-
MIBI was observed in a single case (1%). Conclusion: A bone lesion 
uptake of 99mTc-MIBI in patients with hyperparathyroidism is rarely 
observed and is not characteristic for brown tumors. When SPECT-
CT is a part of a parathyroid imaging protocol the scans in the bone 
window should always be carefully assessed. 

EPS-278
FDG uptake reflects immune-enriched subtype of thyroid 
cancer: Clinical implications of imaging-based molecular 
characterization
H. Suh, H. Choi, S. Cho, J. Paeng, G. Cheon, Y. Park, K. Kang;  
Seoul National University Hospital, Seoul, KOREA, REPUBLIC OF.

Aim/Introduction: Iodine and FDG uptakes assessed by clinical 
imaging have been established as methods to define the 
biological properties of thyroid cancer. As various cells in tumor 
microenvironment (TME) affect tumor metabolism, we investigated 
the association between glucose metabolism of thyroid cancer 
reflected by FDG uptake and tumor microenvironment using 
transcriptomic analyses of thyroid cancer. Materials and Methods: 
We used F-18 FDG PET and RNA sequencing data of thyroid cancer to 
find association between cell types of TME and glucose metabolism 
of tumors. In addition, publicly available single-cell RNA sequencing 
data of papillary thyroid cancer (PTC) were used to investigate 
glucose metabolism of cell types of TME. The correlations between 
the FDG uptake represented by maximum standard uptake value 
(SUVmax) and biological properties of TME including glucose 
metabolism, tumor differentiation score (TDS), and cytolytic score 
were evaluated using gene signatures. Estimating the proportions 
of Immune and Cancer cells (EPIC) analysis was performed. The 
biological properties of each cell type were also assessed in the 
single-cell RNA sequencing data after defining cell subtypes. 
Results: FDG uptake showed a positive correlation with the 
enrichment score of macrophages and glycolysis activity. In single-
cell RNA sequencing, immune cells including lymphocytes and 
macrophages had both high GLUTs and high glycolysis signatures, 
while thyrocytes including cancer cells showed relatively low GLUTs 
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and glycolysis suggesting FDG uptake mainly occurred in immune 
cells in TME. In addition, the high GLUTs of myeloid cells were 
negatively associated with TDS. Conclusion: Our finding suggests 
thyroid cancer with high FDG uptake can be mediated by enriched 
immune cells of TME. We suggest that the FDG uptake of thyroid 
cancer could be a marker for immune-rich type and provide clinical 
implications on treatment stratification. 

EPS-279
Serum Thyroglobulin Doubling Time as a Predictor of 
2-[18F]FDG PET/CT Findings in Differentiated Thyroid 
Carcinoma
J. Rebelo, B. Araújo, G. Costa, R. Silva;  
Centro Hospitalar Universitário de Coimbra, Coimbra, PORTUGAL.

Aim/Introduction: Differentiated thyroid carcinoma (DTC) is the 
most frequent endocrine cancer. Follow-up is based on serum 
thyroglobulin measurements and ultrasound, together with whole-
body scans after treatment with [131I]NaI ([131I]-WBS). In recent years, 
PET/CT has become increasingly more important in this algorithm. 
However, the number of negative results obtained in this exam is 
still considerable, highlighting the importance of defining reliable 
predictors of PET/CT positivity. This study aims to understand 
whether serum thyroglobulin kinetics, expressed by its doubling 
time, can become part of the decision process for performing a 
2-[18F]FDG PET/CT in DTC patients. Materials and Methods: A 
retrospective analysis was performed on 68 patients with DTC 
who underwent a 2-[18F]FDG PET/CT between January/2003 and 
March/2022. Inclusion criteria were the existence of: a [131I]NaI post-
therapy whole-body scan; undetectable levels of anti-thyroglobulin 
antibodies; at least two serum thyroglobulin measurements under 
suppressed TSH; no other malignant neoplasms. For each case, the 
[131I]-WBS and the PET/CT were classified as negative or positive 
(regarding findings suggestive of local/metastatic disease). The 
serum thyroglobulin doubling time was calculated based on the 
formula developed by Kuma Hospital (https://www.kuma-h.or.jp/
english/about/doubling-time-progression-calculator/). Results: 
A total of 56 patients (43 women, 13 men, 58.41±17.1 years) were 
included in this study, with an average follow-up period of 5.8±3.5 
years. In this sample, 38 PET/CT (68%) were considered positive and 
18 (32%) negative. In patients with a positive PET/CT, regardless 
of [131I]-WBS results, the serum thyroglobulin doubling time was 
smaller (median=0.58 years) than in those with a negative PET/CT 
(median=1.42 years) (U=147, p=0.045). In the subgroup of patients 
with a negative [131I]-WBS (ntotal=32, positive nPET/CT=27, negative 
nPET/CT=5), this association was not observed (U=42, p=0.887). 
Also, there was no statistically significant association between 
the [131I]-WBS results and the serum thyroglobulin doubling time 
(U=258, p=0.973). Conclusion: In this study, a smaller serum 
thyroglobulin doubling time was found to be associated with a 
positive [18F]FDG PET/CT. However, this indicator could not predict 
the [18F]FDG PET/CT result in patients with negative [131I]-WBS, and 
there were no differences between the positive and negative [131I]-
WBS patient subgroups that could explain this finding. 

EPS-280
Preclinical Evaluation of [64Cu]NOTA-HFn as a PET Imaging 
Agent for Radioiodine Refractory Differentiated Thyroid 
Cancer
R. Zhou1, Y. Shen1, H. Jin2, Y. Wang1;  
1Department of Nuclear Medicine, Fifth Affiliated Hospital, 
Sun Yat-sen University, Zhuhai, Guangdong Province, 
CHINA, 2Guangdong Provincial Key Laboratory of 
Biomedical Imaging, The Fifth Affiliated Hospital, Sun Yat-
sen University, Zhuhai, Guangdong Province, CHINA.

Aim/Introduction: The diagnosis and treatment of radioiodine 
refractory differentiated thyroid cancer (RAIR-DTC) has been a great 
challenge in clinical practice due to the cancer cells no longer 
trap iodine. Transferrin receptor 1 (TfR1) is a 95kDa homodimeric 
transmembrane glycoprotein,is related to DNA synthesis and 
cellular proliferation through iron uptake. Despite the correlative 
study of TfR1 in other cancer types suggesting its diagnostic and 
prognostic value, whether TfR1 plays a role for RAI-RDTC remains to 
be explored. Ferritin is a natural iron-storage protein assembled by 
the interaction of 24 polypeptide subunits which creates a spherical 
conformation that makes it a good candidate as drug delivery 
system. Heavy ferritin chain (HFn) is a natural (504kDa) ligand for 
TfR1, capable of specific and tight binding to TfR1. Therefore, we 
proposed to radiolabel HFn with Copper-64 that allows for positron 
emission tomography (PET) imaging and targeted radiotherapy of 
RAIR-DTC. Materials and Methods: The expression and distribution 
of TfR1 in BCPAP papillary thyroid carcinoma cell line was tested by 
western blot and cellular immunofluorescence.The NOTA-HFn was 
radiolabeled in a pH 5.2 NaAc buffered environment with 64CuCl2.
The uptake of [64Cu]NOTA-HFn in BCPAP cell was evaluated by cell 
uptake assay and the prolonged-time PET imaging was performed 
at 1,6,12,24 and 36h postinjection of [64Cu]NOTA-HFn to the BCPAP 
tumor-bearing mice. The expression of TfR1 in BCPAP tumor tissues 
and patients’ tumor tissues were verified by immunohistochemistry. 
Results: The western blot results showed that TfR1 was higher 
expression in BCPAP than that of FTC-133 and TPC-1. In the cell 
uptake assay, a significant reduction in radioactivity accumulation 
(over 2-fold in 5h after incubation) was observed by blocking BCPAP 
cells with unlabeled HFn. PET imaging of BCPAP tumor-bearing 
mice revealed strong tumor uptake, the highest tumor uptake 
was 0.26 ±0.06% ID/g and the best tumor-to-muscle ratio was 
7.69 ±0.45. The radioactivity accumulation of liver and kidney was 
high, indicating that [64Cu]NOTA-HFn was mainly excreted by the 
liver and kidneys. The results of immunohistochemistry confirmed 
that TfR1 was positive in BCPAP tumor-bearing mice and clinic 
patients’ tumor tissues. Conclusion: The current results showed 
that [64Cu]NOTA-HFn was a good radiolabeled probe for imaging 
of TfR1 overexpression RAIR-DTC. It offers potentials as a novel PET 
radiotracer for imaging and even radionuclide therapeutic drugs for 
of TfR1-positive tumors. 
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EP-001
Is it possible to replace the measurement of GFR with 
creatinine clearance based eGFR in children with posterior 
urethral valve?
L. Kalimuthu, M. Ora, A. H. Nazar, S. Barai, A. Arya, P. K. Pradhan, S. 
Gambhir;  
Sanjay Gandhi Post Graduate Institute of 
Medical sciences, Lucknow, INDIA.

Aim/Introduction: We aimed to compare the measured Glomerular 
filtration rate (mGFR) with various creatinine-based estimated GFR 
(eGFR) in paediatric patients with posterior urethral valve(PUV). 
Materials and Methods: A single-centre retrospective study 
included treated cases of the PUV. The mGFR was measured by 
99mTc- DTPA invitro method and compared with eight creatinine-
based eGFR [Schwartz, Cockcroft Gault (CG), Counahan Barratt 
(CB), Chronic Kidney Disease Epidemiology Collaboration (CKD-
EPI), Full age spectrum (FAS) age, FAS height, Schwartz-Lyon (SL), 
height-independent]. Patients were subdivided into different 
CKD grades and compared with various eGFR. Results: A total 
of 62 patients were included. Mean age and serum creatinine 
levels were 8.02±5.53 years, and 1.15±0.95 mg/dl (range: 0.4-4.5). 
The mean mGFR was 61.6 ±31.80 mL/minute/1.73m 2. There 
was a positive variable correlation (0.46 to 0.77) between mGFR 
and eGFRs. Based on mGFR, there were 14 (22.6%), 21(33.8%), 13 
(20.9%), 9(14.5%) and 5 (8.1%) patients in grade 1 to 5, respectively. 
The correct classification of the CKD grades noted in 25 (40.3%), 16 
(25.8%), 32 (51.6%), 16 (25.8%), 25(40.3%), 27(43.5%), 26 (41.9%), and 
28(45.2%) patients by Schwartz, CG, CB, CKD-EPI, FASage, FAS (ht), 
SL, and Ht-independent equation. The eGFR was overestimated 
at the lower level of mGFR and underestimated at higher levels. 
Conclusion: Our results confirm the considerable limitations of 
various creatinine-based clearance methods for the estimation of 
actual GFR. The creatinine clearance eGFR equations should not 
replace the measurement of the GFR. An initial measurement of 
the mGFR followed by serial follow up with the eGFR equation may 
be done. The most accurate eGFR equations are Counahan Barratt 
for grade II, Schwartz-Lyon or HT Independent for grade III, FAS age 
for grade IV, and Schwartz-Lyon for grade V. References: 1)Schwartz 
GJ, Work DF. Measurement and Estimation of GFR in Children and 
Adolescents. Clin J Am Soc Nephrol 2009;4:1832-43. https://doi.
org/10.2215/CJN.01640309.2)Bajpai M, Singh A. Plasma renin 
activity: An early marker of progressive renal disease in posterior 
urethral valves. J Indian Assoc Pediatr Surg 2013;18:143-6. https://
doi.org/10.4103/0971-9261.121114.3)Schwartz GJ, Haycock GB, 
Edelmann CM, Spitzer A. A simple estimate of glomerular filtration 
rate in children derived from body length and plasma creatinine. 

Pediatrics 1976;58:259-63.4)Cockcroft DW, Gault MH. Prediction of 
creatinine clearance from serum creatinine.Nephron 1976;16:31-
41. https://doi.org/10.1159/000180580.5)Ansari MS, Surdas R, Barai 
S, Srivastava A, Kapoor R. Renal function reserve in children with 
posterior urethral valve: a novel test to predict long-term outcome. 
J Urol 2011;185:2329-33. https://doi.org/10.1016/j.juro.2011.02.041.

EP-002
Dosimetric uncertainties associated with dose-response 
relationship in pre-clinical molecular radionuclide therapy
A. Parach1,2, M. Bio Idrissou1,2, J. Pouget1,2, M. Bardiès1,2;  
1INSERM, Montpellier, FRANCE, 2Institut de Recherche en 
Cancérologie de Montpellier (IRCM), Montpellier, FRANCE.

Aim/Introduction: In preclinical molecular radionuclide therapy 
(MRT), the appraisal of radiation-induced effects can be supported 
by the development of adapted dosimetric studies, participating to 
a better characterisation of the absorbed dose effect relationship. 
Dosimetry for MRT suffers from different sources of uncertainties 
that need to be accounted for to increase the robustness of the 
approach. We studied the uncertainties related to the absorbed 
dose calculations at the cellular level for different compounds 
radiolabelled with 111In. Materials and Methods: Clonogenic 
survival of A-431CEA and SK-OV-31B9 cells exposed for 48h to 
111In-labelled compounds (0.025-4 MBq) targeting either the cell 
membrane, the cytoplasm or the nucleus were determined. Based 
on the MIRD schema, time-integrated activities were extracted 
from time activity curves, and mean nucleus absorbed doses 
were calculated based on S-values from Cai et al (1). Uncertainty 
evaluation addressed systematic and random errors. For systematic 
uncertainties, the different sources of fractional uncertainty 
in preclinical studies were calculated and analyzed from the 
individual terms of the generic absorbed dose equation, and 
their potential effect on the global uncertainty were evaluated. 
The total uncertainty associated to absorbed dose was obtained 
by propagating standard deviations and systematic uncertainties 
associated to each step of the process. Results: Clonogenic survival 
of A-431CEA and SK-OV-31B9 cells were established and expressed 
as a function of the mean nucleus absorbed dose. Uncertainty 
determination within the whole cellular dosimetry chain involved 
combining measurement standard deviations with uncertainties 
related to cell counting, calibration factor of gamma counter 
and dose calibrator, time activity curve fitting and uncertainty on 
S-value calculations.For cumulated activity in nucleus and whole 
cell, the maximum uncertainties were 39% , 25% and 35%, 34% for 
A-431CEA and SK-OV-31B9 cells, respectively. Using the standard 
propagation method, the maximum overall uncertainties of 
nucleus absorbed doses were 37% for A-431CEA and 34% for SK-
OV-31B9. Conclusion: In this study, random errors seem to be the 
major contributor to global uncertainty; systematic uncertainties 
had a lesser impact, but should be considered to improve the 
reliability of the obtained results. In conclusion, the combination of 
uncertainties from various sources should be performed to increase 
the confidence of the results and included in the modelling of the 
absorbed dose-effect relationship. Other sources of variation are 
currently under study, involving for example morphological (size/
shape) and functional (uptake) variability. References: Zhongli Cai 

et al. Cellular dosimetry of (111)In using monte carlo N-particle 
computer code. J Nucl Med. 2010;51(3):462-70
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EP-004
Ga-68-Labelling of Tetrahydroquinoline-Based Compound 
as PET Tracers for C-X-C Chemokine Receptor Type 4 
Imaging
P. Suwattananuruk1, S. Yaset2, C. Chotipanich2, M. Kranz3, P. 
Rojsitthisak1, O. Vajragupta4;  
1Faculty of Pharmaceutical Sciences, Chulalongkorn University, 
Bangkok, THAILAND, 2National Cyclotronand PET Centre, 
Chulabhorn Hospital, Bangkok, THAILAND, 3University Hospital 
of North Norway, Tromso, NORWAY, 4Molecular Probes for 
Imaging Research Network, Faculty of Pharmaceutical 
Sciences, Chulalongkorn University, Bangkok, THAILAND.

Aim/Introduction: The C-X-C chemokine-receptor type 4 (CXCR4) 
is an emerging target for cancer drug develooment as it is highly 
expressed in cancer cells, particularly in metastasis phase (1). 
Therefore, this study aimed to develop a new PET tracer for 
CXCR4 imaging. The potent tetrahydroquinoline-based CXCR4 
antagonist, TIQ15 (IC50 = 5 nM) (2) was selected as a tracer to 
prepare bifunctiobal chelators (BFCs) for Ga-68 labeling. Materials 
and Methods: Two BFCs for Ga-68 labelling were synthesized by 
conjugation of TIQ15 and 1,4,7,10-tetraazacyclododecane-1,4,7,10-
tetraacetic acid (DOTA1) or p-NCS-Bz-DOTA (DOTA2) to produce 
TIQ15-DOTA1 and TIQ15-DOTA2, respectively. Synthesis of the 
bifunctional chelators were achieved by the preparation of TIQ15 in 
five steps and the amine side chain of TIQ15 was conjugated with 
a chelator (DOTA1 or DOTA2). The bifunctional chelators, TIQ15-
DOTA1 and TIQ15-DOTA2 were purified by semi-preparative HPLC 
and the structures were elucidated by spectroscopy techniques (IR, 
NMR and HRMS). Two BFCs were directly radio-labelled with Ga-68 
in 0.1 M ammonium acetate under 90°C for 15 min. The reaction 
was monitored by radio-HPLC using C18 reversed phase column 
and 0.1% TFA in water and 0.1% TFA in ACN in gradient mode (90-
70:10-30) as a mobile phase system. The radiochemical yield and 
the radiochemical purity were analyzed by radio-TLC and radio-
HPLC. Stability in three different conditions, namely, normal saline 
pH 7.5, 0.01 M phosphate buffered saline (PBS) pH7.4, and human 
plasma. Results: The syntheses of two bifunctional chelators, TIQ15-
DOTA1 and TIQ15-DOTA2 were accomplished with moderate yield, 
30% and 60% yield, respectively. The assigned structures of the 
synthesized bifunctional chelators were in agreement with the 
designed structures. Two BFCs were labeled with Ga-68 yielding 
[68Ga] TIQ15-DOTA1 and [68Ga] TIQ15-DOTA2 and the observed 
radiochemical yields were higher than 95%. Stability studies 
showed that the radiochemical purities of BFCs were over 95% at 
4 h in all conditions. Conclusion: This study provides an efficient 
68Ga-radiolabelling of a bifunctional chelator targeting CXCR4. The 
produced [68Ga]TIQ15-DOTA1 and [68Ga]TIQ15-DOTA2 are ready for 
further preclinical studies i.e. biodistribution and localization studies 
to verify their clinical potential for cancer diagnosis. References: 1. 
Zhao H, Guo L and Zhao H. CXCR4 over-expression and survival 
in cancer: a system review and meta-analysis. Oncotarget. 
2015;6(7):5022-40. 2. Valarie MT, Huanyu Z, Brooke MK, et al. 
Discovery of tetrahydroisoquinoline-based CXCR4 antagonists. ACS 
Med Chem Lett. 2013;4(11):1025-1030. 

EP-005
Radiochemical and preliminary biological comparison of a 
3p-C-NETA-PSMA and a DOTA-GA-PSMA derivative
E. Murce1, S. Ahenkorah2,3, S. Beekman1, L. van den Brink1, S. Dalm1, 
F. Cleeren2, Y. Seimbille1,4;  
1Erasmus MC, Rotterdam, NETHERLANDS, 2Katholieke Universiteit 
Leuven, Leuven, BELGIUM, 3Belgium Nuclear Research Centre 
(SCK CEN), Mol, BELGIUM, 4TRIUMF, Vancouver, BC, CANADA.

Aim/Introduction: Prostate specific membrane antigen (PSMA) 
targeting radiopharmaceuticals have been successfully used for 
diagnosis and therapy of prostate cancer, as illustrated by PSMA-
617 (PluvictoTM). Development of optimized PSMA-targeting probes 
has focused on theranostic (therapy + diagnosis) approaches, 
where the same precursor can be radiolabeled with similar or 
identical nuclides, allowing for personalised dosimetry estimation 
and radionuclide therapy of patients. 3p-C-NETA is a promising 
chelator which has been shown to efficiently label therapeutic 
(177Lu, 161Tb, 213Bi) and diagnostic (68Ga, Al18F) nuclides1. In this 
study, we attached this chelator to a PSMA-targeting derivative 
and compared it to a derivative containing a DOTA-GA chelator 
and to the gold standard PSMA-617. Materials and Methods: 
The PSMA targeting moiety Lys-urea-Glu was synthesized via 
solid phase peptide synthesis and elongated with a Sta-Phe-Asp 
linker. 3p-C-NETA-(tBu)4-oxobutanoic acid or DOTA-GA(tBu)4 were 
then conjugated, followed by tert-butyl deprotection and HPLC 
purification. PSMA-617 was synthesized according to the literature. 
Radiolabeling with In-111, radiochemical stability in PBS, mouse 
serum and transchelation with EDTA were carried out according 
to literature.2 Different times, temperatures and concentrations of 
precursor were tested for the labelings. Enzymatic binding affinity 
was determined via the NAALADase assay with PSMA-617 as a 
reference, and cell uptake/internalization studies were performed 
in PSMA overexpressing cells. Results: 3p-C-NETA-PSMA and DOTA-
GA-PSMA were obtained in >95% chemical purity. NAALADase 
assay showed that the compounds retained a good binding to 
PSMA. IC50 values of 3p-C-NETA-PSMA, DOTA-GA-PSMA and PSMA-
617 were 22, 9.6 and 3.1 nM, respectively. Radiolabeling with In-111 
(50 MBq) resulted in >95% radiochemical purity and yield, and the 
conjugates were >95% stable in both PBS and mouse serum up 
to 24 h. Transchelation with a 1000-fold excess EDTA showed that 
the DOTA-GA and the 3p-C-NETA compound remained >99% and 
>92% intact after 24 h, respectively. Both 3p-C-NETA- and DOTA-GA-
derivatives were radiolabeled at >95% RCY at room temperature in 
5 minutes, while PSMA-617 required heating at 90 oC for at least 
20 minutes. 3p-C-NETA-PSMA was radiolabeled with >99% RCY at 
a molar activity of 0.05 nmol/10 MBq, while DOTA-GA-PSMA and 
PSMA-617 required at least 5-fold higher amount of precursor. 
Conclusion: Both [111In]In-3p-C-NETA-PSMA and [111In]In-DOTA-
GA-PSMA showed excellent radiochemical stability and resistance 
to transchelation, as well as good binding affinity and cell uptake. 
It warrants further in vivo preclinical evaluation to determine their 
biodistribution and pharmacokinetics. References: 1. S. Ahenkorah 
et al, EJNMMI 2021, 48, S195-196. 2. K.T. Chen et al, Org. Biomol. 
Chem., 2020, 18, 6134-6139.



Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751  S426

EP-006
Investigation of in vitro models to unravel salivary gland 
toxicity mechanisms after [177Lu]Lu-PSMA-617 therapy
N. Heynickx1,2, C. Segers3, S. Baatout1,2, K. Vermeulen3;  
1Radiobiology Unit; Interdisciplinary Biosciences; Institute for 
Environment, Health and Safety; Belgian Nuclear Research 
Centre (SCK CEN), Mol, BELGIUM, 2Department of Molecular 
Biotechnology; Ghent University, Ghent, BELGIUM, 3NURA, 
Belgian Nuclear Research Centre (SCK CEN), Mol, BELGIUM.

Aim/Introduction: Salivary gland toxicity is among the most 
commonly reported side-effects after [177Lu]Lu-PSMA-617 therapy. 
At present, not much is known on its uptake and damage mechanism 
in the salivary glands and there is a lack of representative in vitro 
models to investigate this. Therefore, we aim to investigate in vitro 
salivary gland models to investigate this toxicity. Materials and 
Methods: A-253 cells, derived from an epidermoid carcinoma from 
the human submandibular salivary gland were used for experiments. 
Expression of prostate specific membrane antigen (PSMA) was 
investigated using western blot. Specific uptake was determined by 
incubating [177Lu]Lu-PSMA-617 (5 nM, ~ Kd-value) with 2-PMPA (0 or 
5 µM) and/or increasing concentrations of monosodium glutamate 
(MSG) (0 to 9000 µM) for 4 hours. Cellular fractions, corresponding 
to the membrane bound and internalized fractions were collected 
and measured in an automated y-counter. Additionally starting a 
cell culture from pig salivary glands was attempted by obtaining 
single cell suspension using the GentleMacs® tissue dissociator 
after which obtained cells were plated in cell culture flasks and 
their growth was monitored. Results: Western blot analysis of 
PSMA expression revealed that A-253 cells lack PSMA expression. 
Binding and internalization studies showed that A-253 cells only 
have limited binding of [177Lu]Lu-PSMA-617. The limited amount of 
binding that was observed, appears to be non-specific. Only limited 
internalization was shown. Treatment with MSG resulted in a block 
of up to 40% of [177Lu]Lu-PSMA-617 uptake, but results remain 
inconclusive. Due to the lack of PSMA-expression and the limited 
uptake of [177Lu]Lu-PSMA-617, we also investigated whether it was 
possible to use cell cultures started from dissected pig salivary 
glands. In a first attempt, cell groups started to form 10 days after 
starting the culture, which expanded slowly over the following 7 
days until they were transferred to a new vessel. After transfer, cells 
failed to continue to grow. Conclusion: A-253 salivary gland cells 
have no PSMA-expression and only a limited amount of [177Lu]Lu-
PSMA-617 binding and internalization, which could be partially 
blocked by MSG treatment. Since the salivary glands in vivo show 
a high uptake of [177Lu]Lu-PSMA-617, these cells might thus not be 
the best model to investigate uptake and damage mechanisms 
of [177Lu]Lu-PSMA-617 therapy. Therefore, we attempted to obtain 
cell cultures derived from pig salivary glands, due to their high 
degree of homology with humans. However, more optimization is 
needed before this model can be implemented into experimental 
procedures. 

EP-007
Development of Reconstruction Algorithm for High 
Resolution microPET Scanner Using Siddon-based System 
Matrix
S. Hariri Tabrizi, B. Teimourian, M. Farahani, M. Ay;  
Research Center for Molecular and Cellular Imaging, 
Tehran, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: A Silicon Photomultiplier (SiPM)-based 
micro-PET scanner has been developed for small laboratory 
animal imaging1. An in-house software has been developed for 
normalization, gap filling, Chang-based attenuation correction2 
and reconstruction of the image. Herein, the performance of the 
image reconstruction algorithm based on the simple path length 
calculation method developed by Siddon3 has been presented. 
Materials and Methods: The image quality (IQ) phantom 
introduced by NEMA NU-4 standard4 is dedicated for preclinical PET 
system evaluation. About 119 μCi activity was filled in the phantom 
and it was imaged for 20 minutes. The calculated system matrix 
(SysMat) had 1284 elements to map 128 × 128 radial × projection 
bins to 128 × 128 image matrix. It was calculated once and recalled 
for projection and backprojection procedures in an ordered subsets 
expectation maximization (OSEM) workflow. In order to save 
memory and increase speed, it was saved as a sparse matrix as 99.2% 
of its elements were zero. The images were reconstructed using five 
iterations and four subsets. Results: Qualitative evaluation of the 
images reconstructed based on SysMat method was comparable 
with other routine reconstruction algorithms. Forty seven slices of 
the image were reconstructed within about 3 seconds with SysMat 
method which has been implemented in MATLAB software. The 
primary image segmentation for attenuation correction (AC) was 
done based on active contour and Otsu methods. It was found that 
Otsu method improved the spill-over ratio (SOR) because of finding 
the exact margins of the contrast part. However, it resulted in lower 
recovery coefficients (RC) in the resolution section. Using the active 
contour-based AC, the percentage standard deviation (%STD) in 
the uniform volume of interest (VOI) was 8.8%. The SOR±%STDSOR 
for the two air-filled cold inserts in the phantom were 0.25±22% 
and 0.25±30%. The 1 mm hot rod was invisible in the images as no 
resolution recovery was applied. The RC±%STDRC values for 2, 3, 4 
and 5 mm rods were 0.45±17%, 0.75±19%, 0.78±22%, 0.91±14%, 
respectively. Conclusion: The system matrix calculation based on 
Siddon method was performed successfully. The preclinical PET 
image reconstruction by OSEM in its simplest form and without 
any optimization was acceptable and encouraging. References: 1. 
N. Zeraatkar, et al., in IEEE NSS/MIC, 2017, pp. 21-28. 2. L. Chang, IEEE 
Transactions on Nuclear Science, 1978, 25, 638-643. 3. R. L. Siddon, 
Medical physics, 1985, 12, 252-255. 4. NEMA Standards Publication 
NU 4, 2008.

EP-008
Synthesis and in vitro evaluation of 227Th-bombesin 
complexes
K. Lunyova1,2, O. Klementyeva1, A. Bruskin1, A. Lunev1;  
1SRC – FMBC, Moscow, RUSSIAN FEDERATION, 2Moscow 
SAVMB, Moscow, RUSSIAN FEDERATION.

Aim/Introduction: Target alpha-therapy can deliver high radiation 
localized burden to cancer cells selectively as well as the tumor, 
while minimizing toxicity to normal cell. Thorium-227 can be used 
to radionuclide therapy (RNT) it can form highly stable chelator 
complexes (unlike radium-223). Bombesin (BBN) is a 14-aminoacid 
peptide isolated from frog skin. Over-expression of receptors for 
BBN have been reported to be found on the cell surfaces of several 
malignant tissues, particularly in the cases of prostate and breast 
cancer. Up to now, many types of radiolabeled BBN analogues 
have been designed to target gastrin-releasing peptide receptor 
expressing tumors. Materials and Methods: Research objects 
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were 227Th-labeled BBN complexes (T ½ =18.17 days). The peptide 
solution (50 µL, 1 mg/ml) into water for injection had been mixed 
with acetate buffer (300 µL 0.2 М, рН 5.5) and 223Ra-purified 
preliminary solution of 227Th (100 µL). The mixture was incubated 
for 1 h (98оС). Mouse melanoma B16F10 was selected like test-
system for specificity studying of complexes to cancer cells. 50 μL of 
studying complexes had injected to cell plate well with 1·106 cancer 
cells. Mixture 227Th-labeled bombesin complexes with cancer cells 
had been incubated for 60 min (37 оС). Then supernatant had 
been removed together cell-non-labeled radiopharmaceutical 
to marked test tubes after incubation. Wells had been rinsed 
twice using HBSS and chilled glycine buffer was injected to it. 
Wells had been incubated for 5 min, then supernatant had been 
removed to marked test tubes. Cells monolayer was unpinned (37 
оС) to 1 ml of EDTA-trypsin solution. 227Th-labeled cancer cells had 
been transferred to the marked test tubes. The each of test tubes 
radioactivity had been detected using direct radiometry method on 
automatic gamma-counter Wizard 2480 (PerkinElmer, USA). Then 
227Th-labeling effectiveness of cancer cells (% of total radioactivity) 
and internalization was calculated (% of total labeling). Results: 
Radiochemical purity of labeled complexes were not less 95% 
(ITLC data). The high uptake of 227Th was detected for DOTAGA-BBN 
(incubation for 60 min) - 25.9±1.4%. Total uptake of 227Th-DOTA-BBN 
in B16F10 cells was 2.5±0.5%. Internalization for 227Th-DOTAGA-
BBN was 81.1±1.5%, for 227Th-DOTA-BBN - 7.6±1.2%. Conclusion: 
The in vitro studies on mouse melanoma cells B16F10 showed a 
high level of total accumulation and internalization 227Th-DOTAGA-
BBN compared with 227Th-DOTA-BBN. Based on the results we can 
conclude that the prospects for further study of 227Th-DOTAGA-BBN 
complex as a radiopharmaceutical for RNT of malignant tumor.

EP-02
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EP-009
Comparing Folate Receptor β Targeting Tracers in 
Experimental Myocarditis Model
E. Atencio Herre1, X. Li1,2,3, H. Liljenbäck1,4, P. Andriana1, A. 
Jahandideh1, I. Iqbal1, P. Dillemuth1, S. Kärnä1, J. Virta1, H. 
Mansour5, N. A. Cleveland5, P. S. Low5, J. Knuuti1,3, A. Saraste1,6,7, A. 
Roivainen1,4,3;  
1Turku PET Centre, Turku, FINLAND, 2University of Turku, Turku, 
FINLAND, 3InFLAMES Research Flagship Center, University of 
Turku, Turku, FINLAND, 4Turku Centre for Disease Modeling, 
University of Turku, Turku, FINLAND, 5Purdue University, 
West Lafayette, IN, UNITED STATES OF AMERICA, 6Turku PET 
Centre, Turku University Hospital, Turku, FINLAND, 7Heart 
Centre, Turku University Hospital, Turku, FINLAND.

Aim/Introduction: Early detection of myocarditis, which is 
characterized by inflammation of the myocardium and myocyte 
necrosis, is challenging due to a lack of non-invasive techniques 
specific enough to detect active inflammation. Targeting folate 

receptor β (FR-β), which is expressed on activated macrophages, 
Al[18F]F-labeled 1,4,7,-triazacylononane-N,N’,N’’-triacetic acid 
conjugated folate ([18F]FOL) has shown specific uptake in FR-β 
positive macrophages in inflammatory myocardial lesions [1]. In 
this study, we evaluated FR-β-targeted tracer N-succinimidyl 4-[18F]
fluorobenzoate-labeled folate ([18F]SFB-FOL) for its ability to target 
active myocardial inflammation via FR-β, and compared it to [18F]
FOL in an experimental myocarditis model. Materials and Methods: 
Myocarditis was induced in Lewis rats (n=11) via immunizations 
with porcine cardiac myosin in Freund’s complete adjuvant. For 
anatomical reference, 10-min static PET were performed using 
[18F]FDG. Then, rats underwent 60-min dynamic PET with [18F]FOL 
(n=4) and [18F]SFB-FOL (n=7) at 20 and 21 days, respectively, after 
immunization. Ex vivo gamma counting of the excised tissues and 
autoradiography of myocardium cryosections were performed 
after scans, followed by evaluation of the presence of macrophages 
by CD68 immunohistochemical staining. Results: Both [18F]SFB-
FOL and [18F]FOL were prepared in high radiochemical purity 
(98%±3 and 91%±9, respectively). [18F]SFB-FOL proved to be stable 
at shelf-life for up to four hours (94% purity), as well as in healthy 
Lewis rats (85%±9 intact tracer, n=4) after one hour. Myocardium 
of immunized rats showed macrophage-rich inflammatory lesions 
and had an average area of 10%±1 (n=6) CD68-positive cells. An in 
vivo head-to-head comparison showed both tracers were rapidly 
cleared from blood circulation, excreted through kidneys to the 
urine, and showed a higher SUV in inflamed lesions than in the 
remote myocardium and blood pool from 10-60 min of PET imaging. 
Despite [18F]FOL tended to have higher lesion uptake, there was 
no significant difference in the lesion-to-remote uptake ratios 
between the tracers. Autoradiography analysis further confirmed 
these results; the lesion-to-remote uptake ratio with [18F]SFB-FOL 
and [18F]FOL were 5.7±1.8 and 3.8±0.5, respectively (P=0.14, n=3). 
Conclusion: [18F]SFB-FOL was shown to be a stable radiotracer 
for targeting active inflammation via FR-β in the experimental 
myocarditis model, comparable to the established [18F]FOL tracer. 
References: [1] Jahandideh et al., Folate Receptor β-Targeted PET 
Imaging of Macrophages in Autoimmune Myocarditis (2020), J Nucl 
Med, 61, 1643-1649.

EP-010
Quantitative determination of blood-brain barrier 
permeability assessed using [18F]2-fluoro-2-deoxy-sorbitol 
as a feature of neuroinflammation in a mouse model of 
endotoxemia
S. Leterrier, S. Goutal, W. Saba, G. Hugon, M. Goislard, S. Specklin, 
V. Lebon, A. Winkeler, N. Tournier;  
CEA,CNRS, Inserm, BioMaps, Université Paris-Saclay, Orsay, FRANCE.

Aim/Introduction: The blood-brain barrier (BBB) is composed of 
brain endothelial cells connected by tight junctions that maintain 
brain homeostasis. Disruption of BBB integrity is a well-known 
feature of many neuroinflammatory states. Minimally-invasive 
and quantitative biomarkers of BBB permeability are therefore 
needed to investigate the level of BBB integrity as a hallmark of 
neuroinflammation in vivo. [18F]2-fluoro-2-deoxy-sorbitol ([18F]FDS), 
a small molecule, non-transported and non-metabolized sorbitol 
derivative, shows promising pharmacokinetics properties as a 
PET imaging probe for in vivo determination of BBB permeability 
(1). [18F]FDS PET imaging was therefore investigated in the light 
of classical markers of neuroinflammation in a mouse model 
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of endotoxemia. Materials and Methods: C57BL6/J mice were 
treated by intraperitoneal injection of either the bacterial endotoxin 
lipopolysaccharide (LPS, 5 mg/kg, n=4) or saline (control, n=5). 
At 24h, dynamic PET imaging was performed after intravenous 
injection of ~7.4 MBq [18F]FDS, which was easily produced from 
simple chemical reduction of commercial [18F]2-deoxy-2-fluoro-
D-glucose. After a 30min PET scan, brains were removed for 
immunohistochemistry of classical biomarkers for astrocyte (GFAP) 
and microglial/macrophage (CD11b/Iba-1) activation. Regions of 
interest were delineated on the brain and the heart blood-pool. 
Kinetic modeling of PET data was performed using the Logan’s 
graphical analysis to estimate the total volume of distribution 
(VT, mL.cm-3) of [18F]FDS. Results: Immunohistochemical analysis 
revealed significant upregulation of the astrocyte marker GFAP 
and the microglia markers CD11b and Iba-1 in the hippocampus 
of LPS-treated animals, thus confirming the neuroinflammatory 
state in this model. Visual inspection of dynamic PET images 
showed strikingly rapid accumulation of [18F]FDS in the brain of 
LPS-treated versus control mice. Compared to control mice (VT 
0.08 ± 0.007 ml.cm-3) endotoxemia leads to a significant increase in 
brain distribution of [18F]FDS (VT = 0.67 ± 0.68 ml.cm-3, , p<0.0079). 
Higher variability in the LPS group suggests different levels of BBB 
permeability. Conclusion: These data suggest that loss in BBB 
integrity associated with LPS-induced neuroinflammation can be 
non-invasively and quantitatively monitored using [18F]FDS PET. 
Experiments are ongoing using [18F]FDS PET followed by ex vivo 
immunochemistry to correlate the level of BBB permeability with 
the expression of classical biomarkers of neuroinflammation using 
different doses of LPS in mice. References: (1) Hugon G, Goutal S, 
Dauba A, Breuil L, Larrat B, Winkeler A, et al. [18F]2-Fluoro-2-deoxy-
sorbitol PET Imaging for Quantitative Monitoring of Enhanced 
Blood-Brain Barrier Permeability Induced by Focused Ultrasound. 
Pharmaceutics. 2021;13(11):1752. 

EP-011
Cannabidiol Treament Prevents the Expression of Cocaine 
Sensitization in the Hippocampus: a Dinamyc [18F]FDG 
PET Preclinical Study
L. Spelta1, D. de Paula Faria1, C. C. Real2, C. A. Buchpiguel1, T. 
Marcourakis1;  
1University of São Paulo, São Paulo, BRAZIL, 
2Aarhus University, Aarhus, DENMARK.

Aim/Introduction: Investigate the effect of cannabidiol (CBD) 
to prevent the expression of cocaine behavior sensitization on 
hippocampus glucose metabolism by [18F]FDG PET imaging. 
Materials and Methods: C57Bl/6 8-weeks male mice were treated 
(intraperitoneally) with either saline 0.9% or cocaine (20 mg/kg) for 
5 days (sensitization), followed by 8 days (intervention) with either 
CBD (30 mg/kg) or vehicle (Tween 80). After 48h without treatment, 
a challenge with cocaine (20 mg/kg) or saline was performed. 
Thus, 3 groups were formed: saline-vehicle-saline (control, n=6); 
saline-CBD-saline (n=5); cocaine-CBD-cocaine (n=6). [18F]FDG PET 
images were performed at the 4 time-points: baseline; sensitization; 
intervention and challenge. Animals were anesthetized in 2% 
isoflurane in oxygen, positioned in the scanner, and injected with 
[18F]FDG (37MBq, intravenously) for a 75 minutes dynamic image. 
PET images were co-registered to a MRI template and the area 
under the time-activity curve for the hippocampus was calculated 
and analysed by repeated-measures 2-way ANOVA. Tukey post-

hoc was performed to test differences between the treatments 
in each group. After the final image animals were euthanized by 
perfusion through the left ventricle with phosphate-buffered saline 
and 4% paraformaldehyde in phosphate buffer. The brains were 
dissected and NeuN stained for immunohistochemistry. Digital 
images from CA1, CA3, and dentate gyrus were acquired in a light 
microscope, semi-quantified using optical density, and analysed 
by one-way ANOVA. All results are presented as mean ± standard 
deviation. Results: The CBD treatment increased [18F]FDG uptake in 
the hippocampus in saline-CBD-saline (p=0.025) and cocaine-CBD-
cocaine (p=0.0003) groups compared to baseline images. Cocaine-
CBD-cocaine group, after cocaine sensitization, presented an 
increased metabolic activity (p=0.0065) compared to the baseline 
image. However, when those animals were challenged with cocaine 
after 48h of the 8-days-CBD treatment, the cocaine-induced effect 
was no longer present. Control animals did not have alterations in 
the AUC among the time-points. In the immunohistochemistry, 
the neuronal population increased in CA1 of animals from saline-
CBD-saline, compared to control (p=0.0085) and cocaine-CBD-
cocaine (p=0.0041) groups. In CA3, there were more neurons in 
the two groups that received CBD, saline-CBD-saline (p=0.0006) 
and cocaine-CBD-cocaine (p=0.0013) compared to control. No 
differences were seen in the dentate gyrus. Conclusion: Results 
indicate that pre-treatment with CBD modulates cocaine action, 
by reducing hippocampus glucose metabolism related to the 
baseline conditions, which could be interesting for the treatment 
investigations of cocaine addiction. Also, CBD per-se increases 
the hippocampal glucose metabolism, probably by inducing 
neurogenesis in the regions CA1 and CA3. 

EP-012
Alcohol and tobacco: PET imaging using 2-[18F]
fluoro-A-85380 unveils change in nicotinic receptor 
availability induced by ethanol exposure during 
adolescence
W. Saba, M. Goislard, L. Breuil, F. Caillé, N. Tournier;  
1Inserm U1281, CNRS, Université Paris 
Saclay, CEA-SHFJ, Orsay, FRANCE.

Aim/Introduction: Alcohol (ethanol) and tobacco are the two most 
concurrently abused drugs and they are major causes of preventable 
death in the world. The development of addiction in the context 
of co-intoxication may involve particular processes compared with 
each drug used alone. Adolescence is a period of brain dynamic 
changes and maturation and generally the first contact with drugs. 
Alcohol and tobacco are among the first drugs experimented during 
adolescence and early drinking and smoking may be predictor of 
alcohol use disorders and long smoking careers at adult stage. The 
neurobiological mechanisms that underpin the alcohol/tobacco 
addiction remain understudied and poorly understood. Because 
ethanol appears to promote the use of nicotine, we hypothesized 
that ethanol administration in adolescent rats may change the 
availability of nicotinic receptors. This was investigated in vivo 
using 2-[18F]fluoro-A85380, a positron emission tomography (PET) 
radioligand for α4β2 nicotinic acetylcholine receptors (nAchRs) 
subtype. Materials and Methods: Male adolescent rats (post natal 
day 33) were used and randomly assigned to two groups: water 
control group (n=11) and ethanol group (n=5). Rats received either 
water or ethanol (5 g/kg, 25% ethanol w/v, oral gavage) for two 
consecutive days followed by two resting days during 14 days. 
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PET imaging was performed at day-15 with 2-[18F]fluoro-A85380 
(38.6±3.5 MBq) using an Inveon microPET scanner under isoflurane 
anesthesia (1.5-2.5% in O2). The Rat_W.Schiffer-T2 brain template 
was applied to delineate volumes of interest on selected brain 
regions using PMOD® software. Results are presented as time-
activity curves expressed in %ID/cc at 30 to 60 min. Results: The 
PET signal associated with 2-[18F]fluoro-A85380 was heterogenous 
among brain regions in control animals with the highest uptake 
in the thalamus (0.71±0.7 %ID/cc), the midbrain (0.56±0.1 %ID/
cc) and the ventral tegmental area (0.53±0.1 %ID/cc). The lowest 
uptake was in the cerebellum (0.44±0.06 %ID/cc) and the amygdala 
(0.43±0.05 %ID/cc). Compared to mean values obtained in control 
rats, ethanol significantly (p<0.05) increased the binding of 2-[18F]
fluoro-A85380 in the ventral tegmental area (18.7±0.5%), the 
thalamus (13.7±1%), the midbrain (13.7±0.7 %) and in the nucleus 
accumbens (12.2±1.1%). No significant changes were observed in 
the striatum, amygdala, hippocampus or cerebellum. Conclusion: 
In adolescent animals, ethanol enhances the binding of 2-[18F]
fluoro-A85380 in nAchR-rich regions suggesting upregulation. 
Combination of non-invasive 2-[18F]fluoro-A85380 PET data with 
behavioral testing will be helpful to investigate whether regulation 
of nAchRs by alcohol during adolescence may account for the 
higher prevalence of nicotine addiction in alcohol users.

EP-013
Albumin based molecular imaging to evaluate the 
age-related deterioration of subarachnoid space 
macromolecule clearance via lymphatics
A. Sarker, M. Suh, Y. Choi, J. Park, Y. Lee, D. Lee;  
Seoul National University, Seoul, KOREA, REPUBLIC OF.

Aim/Introduction: Waste clearance is an essential process for brain 
homeostasis, and cranial lymphatics play a pivotal role. We recently 
have established an albumin-based molecular imaging method for 
the evaluation of subarachnoid space macromolecule clearance 
through lymphatics [1]. This study aims to further evaluate the 
efficacy of radionuclide albumin imaging to evaluate the age-
related deterioration of lymphatic clearance in mouse models. 
Materials and Methods: Whole-body PET image was acquired 
after intrathecal injection of 64Cu labeled human serum albumin 
(HSA) in C57BL/6 mice at multiple time points until 24 hours. 
The control group (n=7) comprised of 2-6 months old mice and 
the aged group (n=6) comprised of 15-25 months old mice. The 
clearance parameters were derived from the time-activity curve 
and a group comparison was performed. 64Cu-HSA clearance was 
fitted to an exponential function, using the least-squares method, 
and the coefficient of determination R2 was used as an indicator 
for the goodness of fit, with R2 > 0.95 considered to be a good fit. 
Results: After intrathecal injection, 64Cu-HSA is cleared from the 
subarachnoid space and drained into the systemic circulation via 
cervical and pelvic lymph nodes. In both, the control and aged 
groups, 64Cu-HSA kinetics in the subarachnoid space could be 
well fitted by a mono-exponential function with a mean clearance 
half-life of 93.4 and 123.3 minutes, respectively. The Aged group 
showed significantly slow 64Cu-HSA clearance compared with the 
control group (p = 0.01). Accordingly, 64Cu-HSA retention in the 
subarachnoid space was significantly higher in the aged group 
at 4, 6, and 24 hours. Conclusion: The lymphatic clearance of 
macromolecules from subarachnoid space can be visualized and 
the age-related decrease in the clearance can be quantitatively 
measured by albumin-based molecular imaging. We expect this 
imaging method can be applicable to the study of various brain 

disorders related to lymphatic dysfunction. References: 1. Sarker 
A, Suh M, Choi Y, Park JY, Kwon S, Kim H, et al. [64Cu]Cu-Albumin 
Clearance Imaging to Evaluate Lymphatic Efflux of Cerebrospinal 
Space Fluid in Mouse Model. Nuclear Medicine and Molecular 
Imaging. 2022. doi:10.1007/s13139-022-00746-6.

EP-014
Longitudinal Assessment of Cerebral Oxygen 
Metabolism in a Rat Model of Neonatal Hypoxic-Ischemic 
Encephalopathy using PET with Spontaneous Inhalation 
of 15O-Labeled Oxygen Gases
S. Shimochi1,2,3, J. Ihalainen1,4, V. Parikka1,2, E. Kokkomäki1, S. 
Forsback1, T. Tolvanen1,4, E. Yatkin5, T. J. Grönroos1,2, H. Iida1,3;  
1Turku PET Centre, University of Turku, Turku, FINLAND, 
2Medicity Research Laboratory, University of Turku, Turku, 
FINLAND, 3Nara Instutute of Science and Technology, 
Ikoma City, JAPAN, 4Department of Medical Physics, Turku 
University Hospital, Turku, FINLAND, 5Central Animal 
Laboratory, University of Turku, Turku, FINLAND.

Aim/Introduction: Perinatal hypoxic-ischemic encephalopathy 
(HIE) is the leading cause of irreversible brain damage resulting 
in serious neurological dysfunction with high interindividual 
variability. Hypothermia is well-established therapy but has limited 
clinical benefits. The present study aimed to evaluate the feasibility 
of the PET imaging methodology with spontaneous inhalation 
of 15O-labeled gases (15O-PET), which provides cerebral oxygen 
metabolic parameters, to assess the pathophysiological progression 
of cerebral tissue damage in a rat model of neonatal HIE. Materials 
and Methods: HIE was induced in nine-day-old rats with permanent 
ligation of the left common carotid artery followed by hypoxia (8% 
oxygen) for 120min. PET imaging was carried out essentially as 
reported by Temma et al.[1], except for the sophisticated radio-gas 
scavenging system implemented in the animal holder. Sequential 
15O-PET scans were performed on days 1, 2, 7, and 14 after the insult 
in HIE (n=5) and normal pups without any insult (n=4). In each 
scan, a series of 15O-labeled gases were inhaled spontaneously and 
cerebral oxygen metabolic parameters including cerebral blood 
flow (CBF) and cerebral metabolic rate for oxygen (CMRO2) were 
calculated from the functional parametric images. After the last PET 
scan, brains were removed and histologically examined with H&E 
and Iba1 staining. Results: The implemented system succeeded in 
the efficient supply of 15O-labeled gases mixed with isoflurane to 
the animals and allowed the evacuation of excess 15O-gas around 
the body. CBF and CMRO2 in the ipsilateral side brains of HIE pups 
decreased remarkably on day 2 after the insult to 72.7±7.4% and 
51.1±9.1% respectively compared to the contralateral sides, and 
then gradually recovered over 14 days in line with the increasing 
trend of those values in normal pups according to their natural 
aging process, while microglial activation was present around the 
infarct tissues in histology. The increasing trend in CMRO2 after the 
insult could be attributed to the development of neuronal cells 
and the increased neurotransmitter function in growing infants. 
Conclusion: The present 15O-PET system enabled sequential 
evaluations of progressive cerebral tissue damage and the recovery 
process associated with an early developmental period of the 
immature brain after hypoxic-ischemic insult in rat neonates. This 
completely noninvasive imaging strategy without the need for 
tracheostomy or blood sampling could be of value for assessing 
new supportive therapeutics which could potentially enhance the 
neuroprotective effects of hypothermia in neonatal HIE with highly 
individualized in vivo follow-up. References: [1] Temma et al., J 
Cereb Blood Flow Metab, 2017;37(10):3334-3343
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EP-015
Evaluation of pet imaging as a tool for detecting neonatal 
hypoxic-ischemic encephalopathy in a preclinical animal 
model
T. Grönroos1,2, E. Saha1,2, T. Keller1, O. Eskola1, F. Lopez-Picon1,2, J. 
Rajander3, S. Forsback1, O. Solin1, V. Parikka1,2;  
1Turku PET Centre, University of Turku, Turku, FINLAND, 2Medicity 
Research Laboratories, University of Turku, Turku, FINLAND, 
3Turku PET Centre, Åbo Akademi University, Turku, FINLAND.

Aim/Introduction: Hypoxic-ischemic encephalopathy (HIE) is one 
of the leading causes of death or severe morbidity in neonates. 
HIE may develop during pregnancy, labor, and delivery or in the 
postnatal period. The early recognition of the most severely affected 
individuals has remained a clinical challenge. We hypothesized that 
hypoxic-ischemic injury could be detected using PET radiotracers for 
glucose metabolism ([18F]FDG), hypoxia ([18F]EF5), and inflammation 
([18F]F-DPA). Materials and Methods: A preclinical model of 
neonatal hypoxic-ischemic brain injury was made in nine-day-old 
rat pups by permanent ligation of the left common carotid artery 
followed by hypoxia (8% oxygen and 92% nitrogen) for 120 min. In 
vivo PET imaging was performed immediately after the induction 
of the injury or at different time points, up to 3 weeks, later. After 
imaging, the pups were sacrificed and ex vivo brain autoradiography 
was performed. Sections will be immunohistochemically stained 
against Iba-1 and GFAP to evaluate the extent of the brain 
injury and to correlate it with the uptake of the radiotracers. 
Results: All three of the radiotracers tested showed significant 
uptake in the injured brain hemisphere. Both in vivo PET imaging 
and ex vivo autoradiography showed higher [18F]EF5 uptake in the 
hypoxic hemisphere compared to the contralateral side (p<0.001) 
immediately after the injury. This uptake vanished already one day 
after the injury. [18F]FDG uptake in the hypoxic-ischemic tissue 
was also highest on the day of injury. Both, in vivo PET (p=0.012) 
and ex vivo autoradiography (p<0.001) showed significantly 
higher [18F]FDG uptake in the injured hemisphere compared to 
the contralateral side. The [18F]FDG uptake was typically increased 
in areas of the cortex and hippocampus. [18F]F-DPA uptake in the 
injured area was evident after three days and peaked one week 
after the injury (p=0.005) for injured vs. contralateral hemisphere in 
PET. The [18F]F-DPA uptake was still evident 3 weeks after the brain 
injury. Conclusion: Neonatal hypoxic-ischemic brain injury could 
be detected using PET imaging. Different types of radiotracers 
might be useful for illustrating distinct phases of brain damage after 
injury. PET could be a new useful technique to predict and evaluate 
the clinical course of the injury. 

EP-016
A novel PET radiotracer for imaging reparative microglia
L. Vivash1, R. Mudududdla1, A. Wong1, M. Binder2, B. Jupp1, U. 
Ackermann3, T. Kilpatrick2, J. Baell1;  
1Monash University, Melbourne, AUSTRALIA, 2Florey 
Institute of Mental Health, Melbourne, AUSTRALIA, 
3Austin Hospital, Melbourne, AUSTRALIA.

Aim/Introduction: Currently there are no PET radiotracers that are 
able to detect or distinguish reparative from pathogenic microglia. 
The differentiation of reparative from pathogenic microglia in vivo 
will have significant benefits for the tracking of neurological and 
neurodegenerative diseases and the treatment thereof. MerTK is a 
tyrosine kinase expressed on reparative microglia. This work aimed 

to develop PET radiotracers specific for MerTK for the imaging of 
reparative microglia in vivo Materials and Methods: Databases of 
MerTK inhibitors were mined to identify those predicted to have 
high CNS penetrance. Lead candidates were assessed for selectivity 
and appropriate pharmacokinetics including CNS penetrance. 
Cold fluorinated analogues were synthesised and affinity 
confirmed. Radiochemistry was completed followed by in vitro 
autoradiography studies and in vivo PET in animal models of disease 
(post-kainic acid rat model of epilepsy and cuprizone mouse model 
of demyelination). Results: Our lead candidate 18F-MIPS shows 
high selectivity for MerTK over other kinases. Pharmacokinetic 
analysis shows rapid kinetics with high brain binding and low free 
fraction. Initial in vivo PET studies show increased SUV(0-10) in the 
whole brain in the post-kainic acid model of epilepsy compared 
to control (0.82 vs 0.75). Similarly, increased SUV(0-10) was also 
observed in the cuprizone mice compared to controls (0.88 vs 0.63). 
Conclusion: 18F-MIPS shows potential as a marker of reparative 
microglia, further medicinal chemistry adaptations may improve 
free fraction within the brain. Further studies are required to validate 
these findings. 

EP-03
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EP-017
Preclinical Models and PET/CT Imaging to Study Malignant 
Pleural Mesothelioma
O. Bejuy1, I. Senoner1, S. Germain1, F. Triponez2, V. Serre-Beinier2, D. 
J. Colin3;  
1CIBM Centre for BioMedical Imaging, Faculty of Medicine, 
University of Geneva, Geneva, SWITZERLAND, 2Division of Thoracic 
and Endocrine Surgery, University Hospitals and University of 
Geneva, Geneva, SWITZERLAND, 3Small Animal Imaging Facility, 
Faculty of Medicine, University of Geneva, Geneva, SWITZERLAND.

Aim/Introduction: Malignant Pleural Mesothelioma (MPM) is 
an asbestos-related cancer and one of the most resistant and 
aggressive one. MPM is primarily treated by surgery, but the best 
current palliative treatment for patients allows a median survival of 
only 9 to 12 months. There is therefore an urgent need to develop 
new therapeutic and non-invasive imaging monitoring strategies 
of this cancer. Here, we describe a new preclinical drug discovery 
workflow involving reliable (1) in vitro spheroid model, (2) in ovo 
chicken chorioallantoic membrane (CAM)-based transplantation in 
fertilized chicken eggs, and (3) in vivo mice orthotopic models. We 
also describe longitudinal monitoring strategies in the in ovo and 
in vivo models by [18F]FDG-PET/CT. Materials and Methods: MPM 
human TCV2, H2052/484, 211H and ZL34 cells were (1) seeded into 
96 wells plaques to form spheroids, (2) grafted onto the CAM, (3) 
injected subcutaneously (scut) or orthotopically into the pleural 
cavity (ipl) of athymic mice. Spheroids and in ovo tumours growth 
were monitored by microphotography for 10 days and 14 days after 
cell grafting respectively. Eggs were imaged with [18F]FDG-PET/CT 
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injected intravenously (~5 MBq, 1 h uptake). In vivo tumours were 
monitored by [18F]FDG-PET/CT (~4 MBq, 1 h uptake). CT scans were 
used to monitor tumour volume evolution by lung segmentation. 
MPM markers calretinin and mesothelin and epithelial-to-
mesenchymal transition (EMT) markers were analysed by western 
blotting. Results: First, we demonstrate that all MPM cell lines form 
spheroids in vitro and tumours in in ovo and in vivo scut and ipl 
models. Then, we demonstrate the reliability of [18F]FDG-PET/CT 
scan to effectively monitor the development of in ovo and in vivo 
models. Overall, lungs volume and [18F]FDG avidity correlate with 
each other. Lastly, the expression of MPM and EMT markers shows 
a close similarity of spheroids, CAM and ipl models. Conclusion: 
This work characterises innovative highly reliable MPM models that 
could be used in an efficient drug flow discovery linked to clinically 
relevant diagnostic strategies. The CAM model appears to be a good 
intermediate between in vitro and in vivo experiments that could 
partially replace mice. Therefore, these models demonstrate a high 
3R potential and the described non-invasive molecular imaging 
techniques will efficiently promote and accelerate the transition of 
preclinical results to clinical settings. 

EP-018
Reactive astrogliosis imaging with [11]C-acetate PET in 
patients and mouse models with glioblastoma
H. Ko1, J. Chung1, D. Kim1, Y. Park2, S. Kim1, J. Kim1, M. Lee3, M. Nam4, 
J. Chang1, C. Lee2, M. Yun1;  
1Yonsei University College of Medicine, Seoul, KOREA, REPUBLIC 
OF, 2Institute for Basic Science, Daejeon, KOREA, REPUBLIC OF, 
3Incheon National University, Incheon, KOREA, REPUBLIC OF, 4Korea 
Institute of Science and Technology, Seoul, KOREA, REPUBLIC OF.

Aim/Introduction: Reactive astrogliosis is shown to surround 
glioblastoma(GBM) in both human biopsy tissues and murine 
models. [11]C-acetate, a radiotracer version of acetate, is recently 
reported to visualize reactive astrogliosis in the patient with 
multiple sclerosis and mild cognitive impairment. In this study, we 
investigated whether reactive astrogliosis in the peri-tumoral region 
of GBM take up high levels of [11]C-acetate and delineated the 
molecular mechanisms of acetate-mediated reactive astrogliosis. 
Materials and Methods: We compared the boundary on [11]
C-acetate PET and MR images in patient with GBM and stained the 
targeted biopsy tissues. To delineate the molecular mechanism, 
we performed [11]C-acetate microPET imaging and [14]C-acetate 
autoradiography in orthotopic mouse tumor models. To validate 
this finding, we performed [14]C-acetate uptake and western 
blot in primary mouse astrocytes treated with acetate or U87MG 
conditioned media. Results: The result of comparing [11]C-acetate 
PET and MR images in patients with GBM showed the boundary 
of [11]C-acetate uptake on PET was wider than that of contrast 
enhancement on MR images. Targeted biopsy of the areas with the 
increased [11]C-acetate uptake showed reactive astrogliosis with 
GFAP, MAO-B, and MCT-1. Subsequent experiment focused on the 
verification of [11]C-acetate uptake in reactive astrogliosis using 
mouse tumor models. The increased [11]C-acetate uptake in the 
peri-tumoral region was found only in U87-MG models (mimic to 
high-grade glioma) but not in U87-IDH1mutant (mt) models (mimic 
to IDH1mt glioma). Moreover, [11]C-acetate uptake was reduced 
by pharmacological inhibition of MAO-B and genetic knockdown 
of MCT-1 in reactive astrocytes. In vitro [14]C-acetate uptake assay 
showed MCT-1 mediated uptake of [14]C-acetate in reactive 
astrogliosis. In addition, acetate from U87-MG-derived conditioned 
media enhanced MAO-B, and MCT-1 expression and [14]C-acetate 

uptake in primary mouse astrocytes. Conclusion: We demonstrated 
that [11]C-acetate PET/CT visualized reactive astrogliosis, which 
was induced by acetate from GBM in peri-tumoral region. [11]
C-acetate PET/CT may serve as a useful method for grading glioma 
or recommending surgical resection margin by detecting reactive 
astrogliosis.

EP-019
PET/SPECT/MRI/Optical Imaging of the CAM Model as a 
Theragnostic Platform for Cancer
O. Bejuy1, J. Bussinger2,1,3, S. Germain1, A. Martinez1,3, F. Bois2, J. 
Delage4, D. Viertl4,5, J. Prior4, V. Garibotto2,1, D. J. Colin3;  
1CIBM Centre for BioMedical Imaging, Faculty of Medicine, 
University of Geneva, Geneva, SWITZERLAND, 2Division 
of Nuclear Medicine and Molecular Imaging, University 
Hospitals of Geneva, Geneva, SWITZERLAND, 3Small Animal 
Imaging Facility, Faculty of Medicine, University of Geneva, 
Geneva, SWITZERLAND, 4Department of Nuclear Medicine 
and Molecular Imaging, Lausanne University Hospital and 
University of Lausanne, Lausanne, SWITZERLAND, 5In Vivo 
Imaging Facility, Department of Research and Training, 
University of Lausanne, Lausanne, SWITZERLAND.

Aim/Introduction: Theragnostics are major advances in the field 
of personalised medicine showing promising outcomes for cancer 
patients. Thanks to the application of tumour-targeting tools to 
diagnose and treat, this discipline provides a therapy adjusted 
to the individualised molecular feature of the tumour, with a 
potential therapeutic advantage. Efficient theragnostics strategies 
combining positrons and gamma or alpha emitters against various 
cancers are still under development. We investigated the potential 
of the chorioallantoic membrane (CAM) of fertilized chicken eggs 
as a rapid preclinical theragnostic platform. In this context, we 
explored the efficiency of multimodal imaging to monitor the 
effects of the well-known [68Ga]/[177Lu]-PSMA (prostate specific 
membrane antigen) combination in prostate cancer (PCa) CAM 
models. Materials and Methods: LNCaP (expressing PSMA) or 
PC-3 (not expressing PSMA) PCa cells prepared in a matrix solution 
were grafted onto the CAM. Eggs were grown in an incubator at 
37°C with 60% humidity. Three conditions were tested (n≥6 per 
condition): (1) LNCaP tumours, (2) LNCaP tumours treated with the 
PSMA inhibitor 2-PMPA and (3) PC-3 tumours. Five days after cell 
grafting, eggs were injected once with 20MBq [177Lu]-PSMA-I&T. 
From then, tumours were monitored with: (1) fluorescent optical 
imaging for cell proliferation, (2) MRI for tumour volume (GRE T1 3D), 
(3) [68Ga]-PET ([68Ga]-PSMA-I&T, injection after [177Lu]-SPECT to avoid 
SPECT saturation, 10MBq, 1h uptake) for PSMA diagnosis, [177Lu]-
SPECT for PSMA therapy and CT for multimodal coregistration. 
PSMA expression in tumours was also quantified by western 
blotting to validate preclinical imaging results. Results: First, we 
demonstrate that multiple radiotracers injections are challenging 
but achievable in the CAM model. Then, from day 5 to day 7 after 
cell grafting, proliferation was efficiently monitored by fluorescence 
optical imaging. As described above, multimodal imaging allowed 
to quantify proliferation, tumour volumes and [68Ga]/[177Lu]-PSMA 
biodistribution. Untreated LNCaP tumours showed significantly 
higher uptake of [177Lu]/[68Ga]-PSMA radiotracers than PMPA 
treated ones and PC3 tumours. Indeed, PMPA-treated LNCaP and 
PC3 tumours uptakes were at the background level. Western blot 
analyses confirmed that tumours accumulating [177Lu]/[68Ga]-PSMA 
were expressing the human PSMA receptor. Conclusion: The CAM 
model is a reliable bridge between in vitro and in vivo experiments 
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and is thus of high interest in regards to the 3Rs principles. We show 
that this in ovo cancer model can be monitored by multimodal 
imaging. This theragnostic platform will allow fast and cost-efficient 
evaluation of different schemes of combined therapies, paving the 
way for advances in personalized medicine. 

EP-020
Use of the fibroblast activation protein inhibitor 64Cu-
DOTHA2-FAPI for PET imaging of murine orthotopic head 
and neck cancer
I. Ben-Salem1, E. Croteau1, V. Dumulon-Perreault2, S. Ait-Mohand1, 
O. Bélissant1, E. Turcotte1, A. Oweida1, B. Guérin1, E. Rousseau1;  
1Département de médecine nucléaire et radiobiologie, 
Université de Sherbrooke, Sherbrooke, QC, CANADA, 2Centre 
d’Imagerie Moléculaire de Sherbrooke (CIMS), Centre de 
Recherche du CHUS (CRCHUS), Sherbrooke, QC, CANADA.

Aim/Introduction: Head and neck squamous cell carcinoma 
(HNSCC) is a disease with poor prognosis and high prevalence of 
recurrence and treatment failure. Positron emission tomography-
computed tomography (PET-CT) using 18F-fluorodeoxy-D-glucose 
(18F-FDG) is considered as a common modality for imaging and 
staging HNSCC. However, this technique has limitations, as FDG 
lacks specificity and contrast: the tracer does not only accumulate 
in tumor, but also in healthy tissues such as pharyngeal lymphoid 
tissue and inflammatory lymph nodes.A great attention is given to 
cancer-associated fibroblasts (CAFs), which have been identified 
as a key player of tumor invasiveness and progression. In fact, 
fibroblast activation protein (FAP) is overexpressed by CAFs of 
several cancer entities, including HNSCC, however, FAP expression 
is relatively low in healthy tissues. In this study, we aimed to 
radiolabel a novel FAP inhibitor (FAPI) DOTHA2-FAPI (based on FAPI-
04 developed by Lidner T et al.) with copper-64 (64Cu) to assess its 
efficacy to image an orthotopic model of oral cancer in mice and to 
compare its biodistribution and tumoral uptake with the common 
18F-FDG. Materials and Methods: Squamous cell carcinoma MOC2 
cells were inoculated in the buccal mucosa of mice and developed 
into aggressive tumors within 2 weeks of injection. Tumor-
bearing mice were imaged using PET with 64Cu-DOTHA2-FAPI 
and 18F-FDG at 1hr, 4hr and 24hr post-injection. After PET imaging, 
mice biodistribution were performed: tumors and organs were 
removed, blotted dry, weighed, and counted in a gamma counter, 
to determine the percentage of injected dose per gram (%ID/g). 
Immunohistochemical staining was also performed using a FAP-α-
antibody to confirm FAP expression in tumors. Results: PET imaging 
of 64Cu-DOTHA2-FAPI allowed tumor visualization with uptake 
mostly in its periphery. This was in accordance with the results of 
immunohistochemical staining, which revealed FAP expression in 
the stroma of the oral cancer, in periphery of tumor. Biodistribution 
results showed that accumulation in kidneys and liver was higher for 
64Cu-DOTHA2-FAPI than for 18F-FDG (14.74±0.05 vs 7.42±0.009 and 
12.37±0.03 vs 2.77±0.003 %ID/g, respectively) but lower for 64Cu-
DOTHA2-FAPI in brain, heart, and spleen (0.32±0.001 vs 4.44±0.006, 
2.21±0.009 vs 9.72±0.002 and 2.25±0.006 vs 11.47 ± 0.056 %ID/g, 
respectively). Tumor uptake was 7.28±0.01 with 64Cu-DOTHA2-FAPI 
vs 11.93±0.05 with 18F-FDG; relatively low uptake of whole tumor 
could be explained by non-homogenous distribution of FAP+ CAF 
in tumor. Conclusion: We demonstrated the feasibility of using 
64Cu-DOTHA2-FAPI as a 64Cu PET tracer to image an orthotopic 
mouse model of HNSCC over a 24h post-injection period. 

EP-021
Development of an easily bioconjugatable water-soluble 
SPECT/Optical bimodal imaging probe to target the cancer 
biomarkers PD-L1 and HER-2
C. Goze1, M. Privat1,2, P. Bellaye3, R. Lescure1, A. Massot2, D. Vivier1, P. 
Adumeau1, C. Bernhard1, M. Cordonnier4, F. Hermetet4, A. Bettaeib2, 
M. Moreau1, C. Racoeur2, B. Collin3, E. Bodio1, F. Denat1, C. Paul2;  
1Institut de Chimie, Dijon, FRANCE, 2Laboratoire d’Immunologie 
et Immunothérapie des Cancers, Dijon, FRANCE, 3Centre 
Georges François Leclerc, Dijon, FRANCE, 4INSERM 
UMR1231 « Lipides Nutrition Cancer, Dijon, FRANCE.

Aim/Introduction: Detection of biomarkers to diagnose, treat and 
predict the efficacy of cancer therapies remains a major challenge 
to date. Biomarkers such as PD-L1 and HER-2 are commonly 
detected from biopsies, which does not allow accounting for 
the spatio-temporal heterogeneity of its expression in tumors. In 
order to overcome this limitation, the conjugation of antibodies 
(Abs) targeting these biomarkers with multimodal imaging agents 
represents a real advantage. In this project, we aim at developing 
and highlighting the potential of a bioconjugatable near infrared 
(NIR) fluorescent and water-soluble bimodal 111In-aza-BODIPY 
probe, based on the complementarity of optical imaging and SPECT. 
This approach allows to fully control the fluorophore/radioisotope 
ratio and to simplify the bioconjugation step. Materials and 
Methods: An aza-BODIPY-DOTA bimodal probe was synthesized.1 
It was bioconjugated onto mAbs targeting HER-2, murine PD-
L1 and human PD-L1, via either random or site-specific labelling 
on glycan chains. The stability of the conjugates and their affinity 
for the different receptors were studied by gel electrophoresis 
and biolayer interferometry. The in vivo SPECT and fluorescence 
imaging was performed in murine models bearing subcutaneous 
tumors expressing HER-2 or PD-L1. A proof of concept of FGS of 
HER2 expressing tumors was obtained. The in vitro and in vivo 
behaviors of the randomly and site-specifically modified antibodies 
were compared. In particular, the ability of anti-PD-L1 antibodies 
(human and murine) to recognize specifically their target in 
vivo and to be imaged by fluorescence imaging and SPECT, was 
evaluated in a mouse model of wild type murine colonic cancer 
tumors, depleted or not of murine PD-L1 and expressing or not 
human PD-L1. Results: The bimodal probe was easily conjugated to 
mAbs targeting HER-2, murine PD-L1 and human PD-L1 via random 
and site-specific bioconjugation. The stability and affinity of the 
antibodies were preserved in both cases. The bioconjugates were 
detected by fluorescence imaging and SPECT in murine models of 
subcutaneous tumors expressing HER-2 or PD-L1, with a significant 
improvement of the in vivo behavior of the site-specifically 
conjugated mAbs. The Wazaby-DOTA trastuzumab conjugate has 
also been shown effective for fluorescence-guided surgery in a 
mouse model with tumors overexpressing HER-2. Conclusion: We 
have developed the first bimodal SPECT/ Fluorescence imaging 
immuno-tracer targeting PD-L1. Through these studies carried out 
on trastuzumab and anti-PD-L1 antibodies, we were able to show a 
significant benefit of site-specific conjugation for the detection of 
tumor lesions. References: (1) R. Lescure et al. J. Med. Chem., 2021, 
64(15), 11063-11073.
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EP-022
Pre-clinical Evaluation of 68Ga-labeled PSMA/GRPR-
targeting Heterodimeric Radiotracer for PET Imaging of 
Prostate Cancer
F. Lundmark1, A. Abouzayed1, S. Rinne1, V. Tolmachev2, A. Orlova1, 
U. Rosenström1;  
1Department of Medicinal Chemistry at Uppsala University, 
Uppsala, SWEDEN, 2Department of Immunology, Genetics 
and Pathology at Uppsala University, Uppsala, SWEDEN.

Aim/Introduction: Prostate cancer continues to be one of 
the leading causes of cancer-related death amongst men. For 
successful patient management, an early diagnosis and correct 
staging are crucial. Prostate-specific membrane antigen (PSMA) 
and gastrin-releasing peptide receptor (GRPR) are specific targets 
that can be used for molecular imaging as they are overexpressed 
in prostate cancer cells. However, due to a heterogenic expression 
of the two targets, some patients may benefit from a heterodimeric 
radiotracer targeting both PSMA and GRPR. Our group reported the 
development of the PSMA/GRPR-targeting heterodimer BQ7812 
[1]. This work aimed to pre-clinically evaluate the use of [68Ga]
Ga-BQ7812 as a radiotracer for PET imaging of prostate cancer. 
Materials and Methods: [68Ga]Ga-BQ7812 was prepared using 
solid-phase peptide synthesis followed by labelling with gallium-68. 
Radio-chemical stability was evaluated in EDTA and human serum. 
Cellular internalization, as well as specific binding to PSMA and 
GRPR, were evaluated in vitro in PSMA- and GRPR-expressing PC3-
pip cells. In vivo evaluation was done in PC3pip xenografted mice 
for specific binding to both targets and biodistribution profile over 
time. Imaging was performed at 1 and 3h p.i. using nanoScan PET/
CT. Results: BQ7812 was labeled with gallium-68 in high radio-
chemical yield (>98%) and minimal release of free gallium-68 was 
observed when challenged with EDTA and human serum. [68Ga]
Ga-BQ7812 demonstrated specific binding to PSMA and GRPR in 
vitro and approximately 20% of the total cell-associated activity was 
internalized after 3h. The in vivo evaluation showed fast clearance 
from healthy tissue and at 1h p.i. the activity uptake in blood was 
0.86±0.16 %IA/g. The tumour uptake at 1h p.i. was 8.3±1.0 %IA/g 
and 5.7±0.6 %IA/g when blocking PSMA and GRPR respectively, 
which was significantly higher than the tumour uptake in non-
blocked mice (10.4±1.0 %IA/g). At 3h p.i., the tumour uptake was 
significantly higher than in all other organs except the kidneys. The 
decrease of activity between 1 and 3h p.i. was the lowest in tumour 
(from 10.4 to 5.7%) indicating high tumour retention. Radiation 
dosimetry estimated an effective dose of 0.0083 mSv/MBq and 
nanoScan PET/CT images confirmed ex vivo data. Conclusion: 
Specific binding of the heterodimer [68Ga]Ga-BQ7812 to PSMA 
and GRPR was demonstrated in a murine model of PCa. Due to 
the heterogeneous expression of PSMA and GRPR, some patients 
may benefit from PET imaging using a heterodimeric tracer, making 
[68Ga]Ga-BQ7812 a potential agent for further evaluation in clinics. 
References: [1] Lundmark et al., Pharmaceutics, 2020, 12, 164, 
doi:10.3390/pharmaceutics12070614

EP-023
A designed radiolabelled Poly (Lactic‐co‐Glycolic Acid) 
nanoparticle for theragnostic applications
M. Varani, V. Bentivoglio, M. Serafinelli, C. Lauri, A. Signore;  
La Sapienza University, Rome, ITALY.

Aim/Introduction: We focus our research on the validation of a new 
theragnostic radiopharmaceutical based on the use of FDA-approved 
polymeric nanoparticles (poly-lactic-co-glycolic-acid (PLGA-NPs)), 
loaded with diagnostic and/or therapeutic isotopes. Materials and 
Methods: Following the evidence that fluorescent PLGA-NPs can 
be detected in-vivo up to 240h post injection (pi) and ex-vivo, in 
tumors of a syngeneic mouse model of sarcoma, we synthetized 
and radiolabelled 99mTc-PLGA-NPs, using a microfluidic technique, 
that allows for high batch-to-batch reproducibility. Eighteen 
different formulations were tested and characterized for particle 
size, zeta potential, polydispersity index, labelling efficiency, and in 
vitro stability. From these analyses, the two best formulations were 
selected and analysed in BALB/c mice for biodistribution studies. 
After each time point (1, 6, 24h) three mice per group were sacrificed 
and major organs collected and counted in a single-well γ-counter. 
The percentage of injected dose per organ (%ID) and percentage 
of injected dose per gram (%ID/g) were calculated. Results: In vivo 
pharmacokinetic studies of PLGA‐NPs showed maximum tumour 
uptake at 72h post injection, with a high contrast to noise ratio. 
Physical characterization of native and radiolabelled NPs showed 
an increase in particle size after radiolabelling probably due to the 
incorporation of the isotope into the PLGA-NPs shell. ITLC results 
showed a high encapsulation efficiency for all batches analysed, 
ranging from 73 to 99%. 99mTc-PLGA-NPs of 60 and 100nm showed 
a difference in biodistribution, with different uptake from RES 
tissues. Conclusion: Our studies in mice show high accumulation of 
radiolabelled NPs in tumours. The innovative microfluidic technique 
allows to synthetize and encapsulate the isotope inside NPs with 
high reproducibility in terms of size, charge, PDI and encapsulation 
efficiency. The research sets the stage for the development of 
a new theragnostic radiopharmaceutical based on PLGA-NPs 
to detect and treat aggressive and undifferentiated tumours. 
References: Varani M. et al., J Clin Med. 2020, 9, 1750. Varani M. et al., 
Pharmaceutics. 2021, 13, 1769.

EP-023a
Preclinical imaging of CD8 T-Cells as a tool to predict 
response to immunotherapy
C. Paul1, D. Vivier2, A. Massot1, L. DaCosta2, P. Baurand3, M. 
Desbuisson1, M. Privat1, M. Moreau2, C. Bernhard2, V. Goncalves2, C. 
Racoeur1, A. Bettaieb1, A. Helbling4, P. Bellaye4, C. Berthet5, B. Collin4, 
F. Denat2, L. Ringenbach3;  
1LIIC EPHE-PSL-UB, Dijon, FRANCE, 2ICMUB CNRS-UBFC, 
Dijon, FRANCE, 3Diaclone, Besançon, FRANCE, 4CGFL, 
Dijon, FRANCE, 5Oncodesign, Dijon, FRANCE.

Aim/Introduction: Lately, immunotherapies using monoclonal 
antibodies targeting checkpoints inhibitors of the immune response, 
such as PD-1, demonstrated their superiority compared to standard 
chemotherapies. However, despite the strong contribution of anti-
PD-1 (nivolumab) in some cancer treatments, this immunotherapy 
is only effective in 20% of patients. Recent translational studies 
suggested that the level of tumor-infiltrated CD8+ T Lymphocytes 
is a relevant biomarker to predict immunotherapy efficacy. In 
this project, we aim to develop two new CD8 imaging agents 
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(mAb vs cysdiabody) to evaluate T-cell infiltration in tumors and 
compare their efficacy in a mouse model. Materials and Methods: 
The full-length anti-CD8 B-Z31 was obtained by hybridoma 
technology whereas the cysdiabody B-Z31 was engineered 
and then produced by transient transfection in CHO cells. Both 
constructs were produced by our partner Diaclone. Random (rd) 
conjugation and maleimide chemistry (site-specific, ss) were used 
to conjugate respectively the mab B-Z31 and the cysdiabody B-Z31 
to a DOTAGA chelator. Affinity measurements were realized by 
Bio-Layer interferometry and flow cytometry with CD8+ like cells 
(MOLT4 cell line). The conjugates were then radiolabeled with 111In 
and evaluated in a mouse model of CD8+ cells xenografts with 
single-photon emission computed tomography at successive time 
intervals after injection. Biodistributions were realized 24 and 48h 
post injection respectively for the cysdiabody and the full-length 
antibody. Results: rd-mab-B-Z31-DOTAGA, with an average degree 
of labeling (DOL) of 2.4±0.4, was obtained in one step with a yield 
of 90% whereas ss-cysdb-B-Z31-DOTAGA, DOL 2, was prepared in 
two steps - reduction followed by conjugation - with a yield of 40%. 
An excellent affinity was observed in vitro with Kd of 4.4±0.9 nM 
for the rd-mab-B-Z31-DOTAGA and 3.9±1.0 nM for the ss-cysdb-
B-Z31-DOTAGA. Both conjugates were successfully radiolabeled 
with 111In according to standardized procedure. SPECT imaging 
was performed 24h and 48h post-injection of the rd-mab-B-Z31-
DOTAGA and 5h, 24h post-injection of the cysdiabody counterpart. 
Biodistribution data showed up to 10%ID/g in the tumor for the 
full-length antibody whereas it was quite inconclusive for the 
radiolabeled cysdiabody. Conclusion: We have successfully 
developed anti-CD8 radiolabeled probes based on a full antibody 
and an alternative scaffold. The radiolabeled full-length antibody 
made it possible to target in vivo CD8 expression, which could 
represent a valuable tool for predicting and monitoring the efficacy 
of immunotherapy in patients. 

EP-024
A new enzymatic conjugation for the development of 
bioconjugated compounds targeting HER2/Neu Antigen 
for Diagnostic Purposes
C. Berthet1, M. El Alaoui2, C. Mothes1, C. Bernhard3, L. Mebarki2, M. 
Moreau3, M. Claron3, F. Boschetti4, F. Denat3, S. El Alaoui2;  
1Oncodesign, Dijon, FRANCE, 2Covalab, Bron, FRANCE, 3Institut 
de Chimie Moléculaire de l’Université de Bourgogne UMR 
CNRS 6302, Dijon, FRANCE, 4Chematech, Dijon, FRANCE.

Aim/Introduction: Bioconjugation is a critical step in the 
development of Antibody Drug Conjugates with two main 
strategies, a random approach using covalent chemistry on Lysine/
Cysteine accessible on the antibody or a site-specific approach 
to bind covalently the linker on defined amino acid positions. 
An innovative site-specific enzymatic approach CovIsoLink™ 
(Covalently Isopeptide crosslinking) has been developed to 
improve a non-random bioconjugation of antibodies. In particular, 
this technology should be highly beneficial to target antibody 
fragments or peptides compared to regular chemistry approach. 
Materials and Methods: CovIsoLinkTM (COValently ISOpeptide 
crossLINKing) relates to methods for transglutaminase enzymatic 
covalent coupling of drugs and other compounds through a site-
specific within the targeted proteins or polypeptides(patent1). 
Transglutaminases (TGases) catalyze covalent cross-linking of 
specific glutamine residues to the primary amine of peptide-
bound lysine residues or primary amines of other compounds 

such as polyamines2. This technology has been validated in the 
context of Antibody Drug Conjugate and is now used in the 
context of Antibody Radio Conjugate targeting HER2 (antibody, 
VHH fragment). The proof of concept is to demonstrate the 
feasibility of the bioconjugation of a suitable chelating agent, the 
radiolabeling and in vivo biodistribution in BT-474 breast cancer 
tumor bearing mice of the HER2 radiolabeled bioconjugates. 
Results: A DOTA chelating agent was site-specifically conjugated 
to an antibody (Trastuzumab) and antibody fragment (VHH). 
The degree of labeling was evaluated by mass spectrometry (LC-
MS) Radiolabeling of the immunoconjugates with indium-111 
was performed with a radiolabeling yield > 70%. SPECT/CT 
biodistribution imaging studies were performed in mice bearing 
breast cancer BT-474 xenografts. The conjugates are stable in vivo, 
demonstrating the CovIsoLink™ is a valuable tool for biologics 
conjugation. Conclusion: We have successfully validated in vitro 
and in vivo the CovIsoLinkTM technology in the context of Antibody 
Radio Conjugates. This enzymatic strategy for bioconjugation could 
be applied broadly for site-specific bioconjugation of molecular 
radiotherapies. References: 1) PCT/EP2014/0792278; 2) El Alaoui S 
et al, Int J Cancer, 1991

EP-025
A template mediated site-selective labeling method for 
preclinical imaging of therapeutic antibodies
L. Marx1, V. Postupalenko1, D. Viertl2, N. Gasilova3, M. Pantin1, N. 
Gsponer4, A. Johannsen4, T. Denoel2, G. Hagens4, J. Segura4, F. Levy5, 
P. Garrouste1, J. Prior2, M. Schottelius2, N. Schaefer2, O. Nyanguile4;  
1Debiopharm Research and Manufacturing SA, Martigny, 
SWITZERLAND, 2Lausanne University Hospital, Nuclear 
Medicine and Moelcular Imaging, Lausanne, SWITZERLAND, 
3EPFL Valais-Wallis, Sion, SWITZERLAND, 4HES-SO Valais-
Wallis, Institute of Life Technologies, Sion, SWITZERLAND, 
5Debiopharm International, Lausanne, SWITZERLAND.

Aim/Introduction: Clinical development of therapeutic antibodies 
relies on robust and thorough preclinical evaluation of multiple 
pharmacodynamic and pharmacokinetic parameters of antibody 
candidates. While current methods are available for in vitro 
characterization of antibodies, determination of tissue distribution, 
tumor accumulation and retention and potential off-target effects 
cannot be performed non-invasively in vivo over a prolonged 
period of time. Materials and Methods: Here, we use a novel 
site-selective labeling method of native antibodies, enabling the 
single-step, non-heating dependent covalent conjugation of a 
radionuclide chelator to the Fc domain of any IgG antibody isotype. 
Selective Fc labeling is obtained with a reactive peptidic template 
capable of transferring a chelator to a specific lysine without 
prior modification of the antibody. Chelators that can covalently 
be attached to the antibody with this technology allow for the 
labeling with radioisotopes such as 68Ga, 177Lu, 111In and 89Zr, and 
for the sensitive and quantitative molecular in vivo measurement 
by Positron Emission Tomography (PET) or Single Photon Emission 
Computed Tomography (SPECT). Our method also permits the 
conjugation of antibodies with fluorescent dyes with the aim to 
measure antibody pharmacodynamic parameters by intravital 
microscopy. Results: We validated the technology by labeling 
several antibodies and ADCs with different conjugates. Importantly, 
conjugated antibodies retained the same affinity to the antigen as 
the native antibodies, contrary to the randomly labelled antibodies. 
We will also present data on the specific radiolabeling of the 
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commercially available trastuzumab with 111Indium and the SPECT 
images obtained after injection of mice bearing HER2-positive 
tumors with 111In-trastuzumab. Conclusion: The present data 
suggest that our method might support preclinical drug discovery 
to assist the selection of therapeutic antibody candidates and/
or for pharmacodynamic assessment of commercial antibodies 
in early clinical development. Our vision is to serve the nuclear 
medicine community with a kit-based, non-heating dependent, 
automated antibody labelling method, providing a possible future 
solution for fast clinical implementation of diagnostic radiolabeled 
antibodies. This tool may become particularly relevant in the field 
of immunotherapy, which is associated to heterogeneous target 
distribution. References: Chem. Sci., 2022,13, 3965-3976

EP-026
Immuno-PET Imaging for CD20 Expression in Non-
Hodgkin’s Lymphoma
E. T. Sarcan Bozkir1, S. Paisey2, M. Ruthardt3, A. Y. Ozer1, C. 
Marshall2, N. Hartman4;  
1Hacettepe University, Faculty of Pharmacy, Department of 
Radiopharmacy, Ankara, TÜRKIYE, 2Cardiff University, Wales 
Research and Diagnostic PET Imaging Centre, Cardiff, UNITED 
KINGDOM, 3Cardiff University, Haematology, Division of 
Cancer and Genetics, Cardiff, UNITED KINGDOM, 4Singleton 
Hospital, Nuclear Medicine, Swansea, UNITED KINGDOM.

Aim/Introduction: Immuno-PET, a combination of mAbs and PET, is 
an attractive field for both the clinical and preclinical settings due to 
the imaging advantages it can afford (1). Burkitt’s lymphoma is one of 
the most common NHL subtypes in children and can be diagnosed 
or treated by targeting the CD20 antigen on B cells’ surface (2). Here, 
we studied the potential immuno-PET agent 89Zr-Obinutuzumab, 
clinically approved next-generation mAb, in NHL. Materials and 
Methods: Obinutuzumab was labelled with 89Zr by using DFO-Bz-
NCS as a chelator agent. In-vitro, The competitive binding assay 
was only performed for 89Zr-Obinutuzumab on Ramos cells, and 
cells were incubated with 6.16.10-9 M 89Zr-Obinutuzumab solution 
in different concentrations (6.16.10-6−6.16.10-11 M) of unlabelled 
Obinutuzumab as a competitor. The cells were washed with PBS 
twice, and the supernatant was removed; pellets were assayed in a 
gamma-counter (3-5). In-vivo, Imaging studies were performed on 
15 female SCID mice in three groups ( Ramos, HL 60 live cells injected 
and control groups). The following week, 89Zr -Obinutuzumab was 
injected into the mice. PET/CT images were taken after 6 days of 
89Zr-Obinutuzumab injection, and biodistribution studies were 
performed after obtaining PET/CT images. Results: The binding 
assay results showed that Obinutuzumab binding rate increased 
with the increasing concentration (EC50: 16.1 µM, Kd : 27.3 nM). 
However, a threshold value was also found, and the binding rate 
did not increase despite the increasing concentration. PET/CT and 
biodistribution results did not show any significant differences 
between the organs uptake, except for the liver (%ID/g) values of 
Ramos-control group and HL60-control group in PET/CT. There 
could be several reasons: 89Zr labelled radiopharmaceuticals show 
higher uptake in kidneys, liver and spleen, which are clearance 
organs, due to the residualized feature of 89Zr. Also, specified 
spleen uptake was observed in SCID mice, unlike the other mice 
(e.g.Balb/C) due to abnormal structure and smaller size in SCID 
mice (6). Conclusion: Obinutuzumab was successfully radiolabelled 
with 89Zr. 89Zr-Obinutuzumab showed high specificity to Ramos 
cell. Nevertheless, in-vivo studies did not show significant uptake 

differences between the groups. Therefore, imaging should also 
be performed in Balb/C mice rather than SCID mice. References: 
1. Sarcan ET, et al. J Radioanal Nucl Chem.2021;330(1):15-28. 2. 
Chen K, et al. J Immunol Methods.2013;394(1-2):22-31. 3. Lindmo 
T, et al. J Immunol Methods.1984;72:77-89. 4. Marquez BV, et al. 
Mol Pharm.2014;11(11):3988-95. 5. Natarajan A, et al. Bioconjug 
Chem.2012;23(6):1221-9. 6. Economopoulos V, et al. PLoS 
One.2011;6(11):e27508.

EP-027
Development and Preclinical Evaluation of Two Bispecific 
PSMA/FAP-targeting Radiotracers
A. Verena1, Z. Zhang1, H. Merkens1, J. Pan1, N. Colpo1, R. Wilson1, F. 
Bénard1,2, K. Lin1,2;  
1British Columbia Cancer Research Institute, Vancouver, 
BC, CANADA, 2Department of Radiology, University 
of British Columbia, Vancouver, BC, CANADA.

Aim/Introduction: The heterogeneous expression of prostate-
specific membrane antigen (PSMA) in prostate cancer lesions 
compromises the effectiveness and reliability of PSMA-targeted 
radiotracers for diagnosis. Fibroblast activation protein (FAP) is highly 
expressed in 90% of solid malignancies, including prostate cancer, 
making it an attractive cancer imaging marker. Hence, combining 
the FAP- and PSMA-targeting pharmacophores would potentially 
provide a more cost-effective tracer with improved tumor uptake 
and detection sensitivity compared to monomeric tracers. In this 
study, we aimed to develop and evaluate the binding affinity, 
tumor uptake and imaging potential of two bispecific PSMA/
FAP-targeting radiotracers. Materials and Methods: AV01017 and 
AV01030 were synthesized on the solid phase. The PSMA-targeting 
pharmacophore and linker (azidoacetic acid-Lys-Gly-tranexamic 
acid-3-(9-anthryl)Ala-Lys-ureido-Glu) was assembled first. Followed 
by a click reaction with the FAP-targeting 6-(4-pentynoxy)quinoline-
4-carboxylic acid-Gly-4,4-difluoro-(2S) - pyrrolidinecarbonitr 
ile (for AV01017) or 6-ethynylquinoline-4-carboxylic acid-Gly-
4,4-difluoro-(2S) - pyrrolidinecarbonitr ile (for AV01030). Finally, a 
DOTA chelator was coupled to the Lys side chain. Gallium (natGa 
and 68Ga) complexation was conducted in acetate (0.1 M, pH 
4.5) and HEPES (2 M, pH 5.0) buffers, respectively. PSMA and FAP 
binding affinities were determined by cell-based and enzyme-
based competition binding assays, respectively. PET imaging and 
biodistribution studies were conducted in mice bearing LNCaP or 
HEK293T::hFAP tumor xenografts. Results: AV01017 and AV01030 
were synthesized in 0.8 and 4% yield, respectively. Ga-AV01017 and 
Ga-AV01030 were synthesized in 42.6 and 24.5% yield, respectively. 
[68Ga]Ga-AV01017 and [68Ga]Ga-AV01030 were obtained in 51% 
and 49% decay-corrected radiochemical yields, respectively, with 
>99% radiochemical purity. The PSMA binding affinities (Ki) of 
Ga-AV01017 and Ga-AV01030 were 37.5±25.6 and 54.4±18.5 nM, 
respectively, while IC50 of Ga-AV01017 and Ga-AV01030 against 
FAP were 2.07±0.44 and 2.74±0.33 nM, respectively. Both tracers 
had prolonged blood retention as hearts were clearly visualized 
in PET images. The uptake values in PSMA-expressing LNCaP 
tumor xenografts were 9.18±1.12 %ID/g for [68Ga]Ga-AV01017 and 
10.40±1.04 %ID/g for [68Ga]Ga-AV01030, which were lower than 
the corresponding monomeric PSMA-targeting tracer, [68Ga]Ga-
HTK03041 (23.1±6.11 %ID/g at 1h post-injection). The uptake values 
in HEK293T::hFAP tumor xenografts were 5.93±0.60 %ID/g for [68Ga]
Ga-AV01017 and 7.57±1.98 %ID/g for [68Ga]Ga-AV01030, which 
were also lower than the corresponding monomeric FAP-targeting 
tracer, [68Ga]Ga-FAPI-04 (12.7±2.19 %ID/g at 1h post-injection). 
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Conclusion: We successfully synthesized and evaluated two 
bispecific PSMA/FAP-targeting radiotracers. Modifying the linkers’ 
length between the PSMA- and FAP-targeting pharmacophores 
affects the blood retention, binding affinity and tumor uptake, with 
a shorter linker showing better results. Further investigations are 
needed to optimize the linker selection and generate promising 
bispecific PSMA/FAP-targeting tracers for prostate cancer imaging. 

EP-028
Synthesis, Radiosynthesis, and In Vitro Evaluation of an 
Iodine-123 agent for Targeted Radionuclide Therapy of 
PARP-expressing Tumours
G. Destro, Z. Chen, C. Chan, G. Dias, C. Fraser, M. Mosley, E. O’Neill, 
V. Gouverneur, F. Guibbal, B. Cornelissen;  
University of Oxford, Oxford, UNITED KINGDOM.

Aim/Introduction: Radiolabelled PARP-targeting compounds 
accumulate and are trapped to DNA in tumor cells. Based on 
our previous results on [18F]Rucaparib, we exchanged the PET 
radioisotope 18F to the Auger electron emitter 123I. The short-range 
Auger electrons emitted by 123I are especially damaging when 
emitted close to DNA. Here, we report on iodine-123 labeled 
8-[123I]iodo-5-(4-((methylamino)methyl)phenyl)-2,3,4,6-tetrahydro-
1H-azepino[5,4,3-cd]indol-1-one, ([123I]GD1) a 123I-labeled PARP 
targeting radiopharmaceutical, based on a rucaparib-like structure, 
as a radionuclide therapy agent for cancer, and its synthesis, 
radiosynthesis and in vitro preclinical evaluation. Materials and 
Methods: GD1 PARP1, 2, and 3 inhibition was determined using 
a cell-free assay. Cu-mediated 123I-iododeboronation of a boronic 
pinacol ester precursor afforded [123I]GD1. Cell uptake of [123I]GD1 
and its ability to reduce clonogenic survival, after a 1-hour exposure 
, were determined in 5 different cell lines (PSN1, ASPC1, H1299, 
FLO1 and EO-33, including pancreatic ductal adenocarcinoma, 
non-small cell lung carcinoma and oesophageal adenocarcinoma). 
Specificity of cell uptake was evaluated by addition of an excess of 
cold PARP inhibitors. Results: In vitro studies showed PARP-selective 
uptake of [123I]GD1, blockable by structurally varied PARP inhibitors. 
Significantly reduced clonogenic survival was observed in vitro 
after exposure of cells as low as 50 kBq/mL of [123I]GD1 in PSN1 
cells. The ability of reducing clonogenic survival tended to correlate 
with PARP expression as shown by flow cytometry experiments 
on different cell lines. Conclusion: Taken together, these results 
show the potential of [123I]GD1 as a radionuclide therapy for PARP-
expressing cancers References: Chan et al. PARP Inhibitors in Cancer 
Diagnosis and Therapy. Clin Cancer Res 2021 15;27(6):1585-1594; 
Chen et al. Org. Lett. 2021, 23, 18, 7290-7294.

EP-029
Targeting mutant p53: Evaluation of novel anti-p53R175H 
monoclonal antibodies as agents for molecular imaging
D. Spiegelberg1,2, L. Hwang3, X. Y. Koh3, K. Sabapathy3, X. H. Koh3, 
D. P. Lane3,4, M. Nestor1;  
1Department of Immunology, Genetics and Pathology, Uppsala 
University, Uppsala, SWEDEN, 2Department of Surgical Sciences, 
Uppsala University, Uppsala, SWEDEN, 3p53 lab, Agency for Science, 
Technology and Research (A*STAR), Singapore, SINGAPORE, 
4Department of Microbiology, Tumour and Cell Biology, Science 
for Life Laboratory, Karolinska Institutet, Stockholm, SWEDEN.

Aim/Introduction: About 50% of all cancers carry a mutation in p53 
that impairs its tumour suppressor function. p53 mutations are also 
involved in about 70% of Li-Fraumeni syndrome (LFS) patients, an 

inherited genetic disorder characterized by early onset of various 
types of sarcomas and carcinomas. A p53 missense mutation 
(p53R175H) is a hotspot mutation in cancer and in the germline of 
LFS patients. Therefore, understanding the biology of mutant p53 
is fundamental to unveiling its role in carcinogenesis and response 
to therapy. In particular, monoclonal antibodies (mAb’s) that 
selectively target clinically relevant mutations like p53R175H are of 
great value. Our aim was to evaluate for the first time the in vitro 
and in vivo binding properties of 2 novel mAb’s raised against 
p53R175H (p53R172H in mice) and to evaluate their performance as 
targeted agents for molecular imaging. Materials and Methods: In 
the current study we examined the in vitro binding properties of 
the radioiodinated anti-p53R175H/anti-p53R172H mAb’s 4H5 and 7B9 
by blocking studies and ELISA measurements against wt p53 and 
mut-p53 forms. Stability of the labelled mAb’s was evaluated by 
chromatography. For the in vivo investigations, tracer distribution 
was studied in p53 knockout and p53R172H expressing mouse 
primary tumour cell lines derived from p53 knockout and p53R172H/

R172H mice. Our study design allowed head-to-head comparison of 
the antibodies in a double tumour model using repeated SPECT/CT 
imaging, followed by biodistribution and autoradiography. Results: 
In vitro characterizations of 125I-4H5 and 125I-7B9 demonstrated 
long shelf life and antigen-specific binding. Biodistribution data 
collected 48h and 72h after injection confirmed no non-specific 
accumulation of the tracer in any organ with tumour/organ ratios 
>1. Both tracers worked in a similar manner with marginally faster 
blood clearance for 125I-7B9. Repeated molecular imaging of both 
tracers in 2 subjects scanned simultaneously with SPECT 48h and 
6d post-injection demonstrated suitable imaging characteristics 
for both 4H5 and 7B9, with the best contrast images occurring 
at 48h post-injection. The highest uptake was detected in the 
mut-p53 expressing tumours with no uptake in healthy tissue. Ex 
vivo autoradiography results confirmed the specific binding of the 
new tracers to the p53R172H-positive tumours, significantly higher 
than the negative tumours. Conclusion: 125I-4H5 and 125I-7B9 SPECT 
demonstrated preferential in vitro and in vivo binding properties. 
In addition, molecular imaging with anti-p53R175H tracer could be 
a promising approach for cancer diagnostics and could be further 
applied for patient stratification and treatment response monitoring 
of mut-p53-targeted therapeutics. 

EP-030
The pharmacologic effect of PSMA-617 on Prostate cancer 
cell growth
Y. Zhao, N. Nithack, A. Helm, A. Alfteimi, M. Marx, U. Lützen, M. 
Zuhayra;  
Department of Nuclear Medicine, Molecular Imaging, Diagnostics 
and Therapy, University Hospital of S, Kiel, GERMANY.

Aim/Introduction: 177Lu-PSMA-617 has been successfully 
introduced in clinic trail for the treatment of metastatic castration-
resistant prorstate cancer (mPCA). However, a number of patients 
are still suffering from the radiotoxicity of the treatment. Improving 
the efficiency of the radiotracer with limited dosimetry on 
prostate cancer (Pca) treatment therefore would be more urgent. 
177Lu-PSMA-617 is commonly produced in an internal-built of 
radiopharmacy under the GMP guideline. For achieving the 
better quality of the product with higher radiochemical purity, 
over amount of the precursor, PSMA-617, is generally used for 
the synthesis to diminish the release of free 177LuCL3 in the final 
product. Since there are remained precursor in the final product 
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of 177Lu-PSMA-617, we performed several experiments to explore 
the pharmacologic effect of PSMA-617 on Pca cells. Materials and 
Methods: In our study, we compared the radiochemical purities of 
the final product, 177Lu-PSMA-617, synthesized using 1, 3 and 10 µg 
of PSMA-617 per GBq of 177LuCL3. We used LNCap cells and PC3 cells 
as PSMA- positive and PSMA-negative Pca cell models. Cells were 
exposed to different dose of PSMA-617 for 24 and 48 h. WST-1 assay 
was used for cell growth analysis, and cresyl violet staining was used 
for cell population evaluation. LDH released from damaged cell 
into the culture medium was determined as cytotoxicity and cell 
death. The cellular levels of PSMA and the cell cycle related proteins 
after the treatment with PSMA-617 were investigated. The co-
immunofluorescence analysis was carried on the cells to assess the 
correlation of the cell growth and PSMA level in the Pca cells after 
PSMA-617 application. Results: In the present study, it has shown 
that the synthesis using PSMA-617 at 10 µg/GBq produced 177Lu-
PSMA-617 more than 99.8% radiochemical purity. Although PSMA-
617 had no direct effect on the Pca cell death, it inhibited LNCap 
cell proliferation and cell cycle progression. The mechanism of the 
anti-proliferation effect is through down regulation of cyclin D1 and 
cyclin E1, and increased cyclin dependent kinase p21 thereafter 
prohibiting cell cycle transmission from G1 to S phase. Conclusion: 
The cell cytotoxicity of “hot” 177Lu-PSMA-617 collaborating with the 
cell growth arresting conducted from its “cold” precursor would 
be benefit for the treatment of Pca cells. These findings provide 
radiopharmacists and clinicians in nuclear medicine an optimal 
synthesis of 177Lu-PSMA-617 with maximum efficiency treatment 
of PSMA-positive Pca patients, thereafter improving the better 
therapeutic strategy with reduction of radiotoxicity. 

EP-031
[68Ga]Ga-DOTA-Ahx-(DLys6)-LHRH peptide as potential 
prostate cancer imaging agent
X. Camacho1, L. Alfaya1, C. Perroni1, M. Tassano1, M. Cabrera1, L. 
Reyes2, A. Paolino2, M. Fernández1, E. Savio2, P. Duarte2, P. Cabral1, J. 
Gambini1,2;  
1Universidad de la República, Montevideo, URUGUAY, 2Centro 
Uruguayo de Imagenología Molecular, Montevideo, URUGUAY.

Aim/Introduction: Worldwide, prostate cancer (PC) is the most 
common cancer in men. Hormone therapy for PC is able to block 
the production or use of androgens. Luteinizing hormone-releasing 
hormone (LHRH) agonists prevent the secretion of luteinizing 
hormone (LH) by the pituitary gland, decreasing androgen 
production. It is important to decrease androgen level because 
once it binds to his receptors in PC cells stimulating the PC growth. 
Also it must be noted that receptors for LHRH are found on most PC 
cells and these receptors persisted despite prolonged exposure to 
LHRH agonists. Up to 70% of PCs are androgen-dependent at the 
time of diagnosis, and therefore treated with androgenic therapy. 
Currently, there are no 68Ga-based radiotracers that target LHRH for 
PC diagnosis and treatment monitoring. Our aim was to develop 
and evaluate a [68Ga]Ga radiolabeled DOTA-Axh-(DLys6)-LHRH 
analogue as a novel PC imaging agent. Materials and Methods: 40 
ug of DOTA-Ahx-(D-Lys6)-LHRH (GeneScript, USA) was radiolabeled 
with [68Ga]68GaCl3 (100-200MBq) at 95 °C for 10 min (pH 4.5) for 
maximum radiochemical yield (≥ 96 %). Log D and stability in serum, 
EDTA and sodium acetate trihydrate 1.25 M were evaluated up to 4 
h. In vitro cell binding studies were done in normal prostate cell line 
RWPE-1 (negative control) and different PC cell lines (PC3, LnCap, 
DU145) up to 60 min. Biodistribution studies were developed in 

normal Swiss and in PC3 tumor-bearing Nude mice, up to 2 p.i., 
using a high purity germanium detector (HPGe) (Canberra). PET-CT 
(Mediso) images were acquired up to 2 h p.i. Results: Radiochemical 
purity of [68Ga]68Ga- DOTA-Ahx-(D-Lys6)-LHRH) complex was 96.21 
± 2.39 %, with good hydrophilicity (Log D = -2.73 ± 0.12) being 
stable in different in vitro analyzed conditions. Binding affinity 
and specificity of [68Ga]68Ga- DOTA-Ahx-(D-Lys6)-LHRH) in different 
PC cell lines (LnCap, PC3, Du-145) showed relevant membrane-
bound results in all of them, with low internalization. We did not 
observe significant binding affinity in the RWPE-1 cell line with this 
tracer. Biodistribution and PET/CT imaging in normal Swiss mice 
and PC3 tumor-bearing nude mice revealed high kidney, liver, 
gastrointestinal uptake and also relevant tumor uptake (tumor-to-
muscle ratios of 2.42 ± 0.18, 4.61 ± 0.56 and 4.14 ± 0.88 at 0.5, 1 and 
2 h, respectively). Conclusion: Our results suggest that [68Ga]Ga-
DOTA-Ahx-(D-Lys6)LHRH represents a potential molecular imaging 
agent for the diagnosis of LHRH receptor-expressing in PC. 

EP-033
The easyPET technology in bone metastasis induction of 
human colon and breast cancer: an experimental animal 
study
G. Figueiredo1,2, F. M. Ribeiro1, A. C. A. Santos2, R. Santos2, M. 
Marques2, P. M. C. C. Encarnação1, P. M. M. Correia1, A. L. M. Silva1, I. 
F. C. Castro3, J. F. C. A. Veloso1;  
1Institute for Nanostructures, Nanomodelling and 
Nanofabrication (i3N), Department of Physics, University of 
Aveiro, Aveiro, PORTUGAL, 2Institute for Clinical and Biomedical 
Research (iCBR), Faculty of Medicine of the University 
of Coimbra (FMUC), Area of Environment Genetics and 
Oncobiology (CIMAGO), Center for Innovative Biomedicine 
and Biotechnology (CIBB), Coimbra, PORTUGAL, 3Radiation 
Imaging Technologies Lda (RI-TE), Ilhavo, PORTUGAL.

Aim/Introduction: Cancer is one of the main causes of mortality 
and a transversal barrier to an increase in average life expectancy. 
According to the World Health Organization, there is a substantial 
diversity of malignant neoplasms, however, the prevailing diagnosis 
of breast cancer in women is of great relevance [1]. Its evolution has 
a preferential predisposition for bone metastasis, which has high 
clinical relevance, given the significant morbidity and associated 
mortality. Colon cancer accounts for approximately 10% of 
diagnosed cancer cases worldwide, being the third most frequent 
malignant neoplasm in men. This cancer metastizes preferably 
for bone and organs such as the skin and spleen [2]. The aim of 
this project is the early detection of bone metastasis, based upon 
the selection of a suitable animal model, enabling the simulation 
of tumour invasion into bone tissue, and its monitoring using 
the easyPET technology (RI-TE Lda [3]). Materials and Methods: 
Tumours were induced, using both WiDr and MCF-7 cell lines, in 
Balb/c(-) mice (9 males and 2 females, respectively). The procedure 
entailed a slight scarification on the top of the parietals bones, 
followed by injection of the cell suspension. Tumor development 
was monitored (for 7 weeks) using the easyPET.3D system to 
image [18F]-FDG or [18F]-NaF uptake and assess glycolytic and 
osteoblastic activity. Results: In animals inoculated with WiDr cells, 
a generalised increase of glycolytic activity in the cerebral region 
was observed ((%ID/g 3.3 vs 9.1), which may be due to tumour 
cell invasion into the cranial bone. It was not possible to perceive 
the presence of a tumour mass external to the skull bone in most 
of the subjects, within the first two weeks of study. Nevertheless, 
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uptake values in the defined volume of interest already showed a 
growth pattern (5.7%ID/g). MCF-7 cells are sensitive to estradiol. 
Hence these animals received a 17ßestradiol injection (1-week later 
post-cell’s inoculation) leading, in early stages, to a higher uptake 
in the thyroid area and a decreasing uptake in the cerebral region. 
Conclusion: The easyPET technology has shown great potential in 
detecting early tumour development. The animal model of bone 
metastasis induction using WiDr cell line is effective. The MCF-7 cell 
line has a much slower growth, requiring a longer period of study. 
In vitro and in vivo studies are under way to assess the efficacy of 
potential natural therapies + chemotherapeutics at early stages of 
tumour development. References: [1]doi:10.3322/caac.21492 [2]
doi:10.2353/ajpath.2006.050566 [3]www.ri-te.pt
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EP-034
Multimeric PSMA-targeting small molecule thorium-227 
conjugates for the treatment of prostate cancer
A. Papple1, B. Indrevoll1, S. Hammer2, A. Kristian1, D. Mumberg2, A. 
Cuthbertson1, S. Zitzmann-Kolbe2, N. Boehnke2;  
1Bayer AS, Oslo, NORWAY, 2Bayer AG, Berlin, GERMANY.

Aim/Introduction: Prostate-specific membrane antigen (PSMA) 
is highly expressed on prostate cancer cells and has been used 
extensively as a homing target for the treatment of prostate 
cancer. Most prominently, 177Lu-PSMA-617 employing a dodecane 
tetraacetic acid (DOTA) chelator labelled with the beta-emitting 
radionuclide lutetium-177 has shown clinical efficacy and has 
recently been approved for the treatment of late-stage prostate 
cancer patients. We sought to develop new PSMA-targeting 
small molecule conjugates suitable for labelling with the alpha 
emitter thorium-227 (half-life 18.7 d) as a new modality of targeted 
radionuclide therapy of prostate cancer patients. Materials and 
Methods: We identified an optimized linker motif that resulted in 
improved competition against 3H-PSMA-617 on LNCaP cells, as well 
as a new 2,3-hydroxypyridinone (HOPO) chelator modified with 
carboxyl groups to increase the hydrophilicity of the conjugate. This 
new carboxy-HOPO chelator allowed for the attachment of several 
PSMA-binding moieties leading to monomeric, dimeric, and trimeric 
conjugates. These conjugates were labelled with thorium-227 
and evaluated in vitro for cellular binding, internalization and 
antiproliferation, and in vivo for pharmacokinetics and efficacy 
in mouse xenograft and patient-derived xenograft (PDX) models. 
Their respective Zr-89-labelled conjugates were employed in PET 
imaging studies in mice and cynomolgus monkeys. Results: The 
monomeric, dimeric, and trimeric conjugates were readily labelled 
with thorium-227 at room temperature. The conjugates possessed 
high stability and good binding, internalization, and antiproliferative 
activity in vitro. In therapeutic in vivo studies in mice, the thorium-
227-labelled carboxy-HOPO-PSMA small molecule conjugates 
showed high uptake and retention in xenografted LNCaP tumors 

and very fast clearance from blood. Besides uptake in the kidneys, 
no major uptake or retention into other organs was observed for the 
monomeric and dimeric conjugates, whereas the trimeric conjugate 
showed increasing accumulation in the liver. The low uptake of free 
thorium-227 into the bone confirmed the high in vivo stability of 
the complex with no leakage of thorium-227 from the carboxy-
HOPO chelator. PET imaging with the Zr-89-labelled conjugates also 
showed good complex stability in mice and cynomolgus monkeys. 
Single dosing led to potent treatment efficacy in both mouse 
xenograft models as well as the PDX models. No signs of toxicity 
were observed in the treated mice during the study. Conclusion: 
We developed novel multimeric PSMA-targeting carboxy-HOPO 
small molecule conjugates that readily complex thorium-227, show 
high uptake into PSMA-expressing cells, and potently inhibit tumor 
growth in xenografted cancer models in mice. 

EP-035
Targeting glioblastoma cancer cells and stroma with 
Thorium-227 radioimmunotherapy
D. Abou1, M. Longtine1, A. Hasson1, A. Fears1, R. Unnerstall1, C. 
Storey2, M. Altai3, N. Peekhaus4, D. Tatum5, D. Magda5, R. Wahl1, D. 
Ulmert6, D. Thorek1;  
1Washington University School of Medicine, Saint Louis, MO, 
UNITED STATES OF AMERICA, 2UCLA, LA, CA, UNITED STATES 
OF AMERICA, 3Lund University Cancer center, Lund, SWEDEN, 
4Pharma 15, LA, CA, UNITED STATES OF AMERICA, 5Lumiphore, 
Berkeley, CA, UNITED STATES OF AMERICA, 6Molecular and Medical 
Pharmacology UCLA, LA, CA, UNITED STATES OF AMERICA.

Aim/Introduction: Glioblastoma (GBM) is the most commonly 
diagnosed brain tumor, with poor prognosis. The disease develops 
a resistant protumorogenic microenvironment. An emerging 
treatment strategy is to co-target GBM and supporting cells such as 
cancer-associated fibroblasts (CAFs). Leucine-rich repeat-containing 
protein 15 (LRRC15) is a TGF-beta governed protein expressed in 
both CAFs and GBM. LRRC15 is overexpressed in dysfunctional 
mesenchymal tissues and is negligible in healthy tissues. Here we 
evaluate Thorium-227-labeled DUNP19, an antibody conjugate 
with high affinity to LRRC15. The construct includes a novel 
cyclic HOPO-based chelator (Lumi804) for stable coordination 
of 227Th. We evaluate this potent alpha particle radiotherapy 
targeting mesenchymal stem cell derived cancer cells and the 
tumor stromal compartment. Pharmacokinetics (PK), dosimetry 
and therapeutic assessment using U118 glioblastoma models are 
presented. Materials and Methods: 227Th labeling was pursued 
following a 1-step procedure. [227Th]ThLumi804-DUNP19 and IgG 
was verified using TLC, size exclusion chromatography with spectral 
deconvolution NaI and Ge detection. PK of 227Th-labeled DUNP19 
and control IgG were investigated defining injected activity per 
gram (%IA/g in 227Th) in naïve mice over 14 days. Absorbed dose 
calculations using MIRD formalism were extrapolated to humans. 
Potency was tested using a GBM model of subcutaneously implanted 
U118 cells in a crossover study monitoring tumor volumes and 
weights. Tumor bearing animals were initially treated with either 
[227Th]Th-IgG or [227Th]Th-DUNP19 (410 kBq/kg). 60 days later, all 
cohorts received [227Th]Th-DUNP19 (900 kBq/kg). Results: DUNP19 
and IgG were both successfully labeled with a radiochemical purity 
>95%, yields 65-99% and a specific activity of 3-4 GBq/g. The PK 
reflected that of [177Lu]-DUNP19 with: long circulation time (blood: 
25% at 24h to 10% IA/g at 14 d), decreasing liver and spleen 
uptake (10% to <5% IA/g at 14d) and low bone uptake (<5% IA/g); 
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demonstrating stable 227Th chelation. By comparison, [227Th]Th-IgG 
organ distribution displayed persistent high liver and spleen uptake 
up to 14d. Radium-223 redistribution accumulated exclusively 
in bones for both constructs. Xenograft therapeutic assessment 
showed specific [227Th]Th-DUNP19 efficacy with significant tumor 
growth inhibition (P<0.005) as compared to that of IgG with the 
1st treatment. Following crossover and 2nd treatment, all tumor 
sizes reduced >30% within 10 days of administration, with no 
significant weight loss. Conclusion: Utilizing LRRC15 target, we 
have demonstrated the potency of DUNP19 as an alpha particle 
carrier. Complemented by a solid chelation platform, thorium 
labeling did not affect the biological recognition of DUNP19 and 
showed promising initial therapy results applied to glioblastoma. 

EP-036
Locoregional Astatine-211 Radioimmunotherapy 
Targeting Syndecan-1 in a Syngeneic Glioblastoma Mouse 
Model
L. Roncali1,2, C. Roy1,3, S. Marionneau-Lambot2,4,5, S. Gouard1,6, 
R. Eychenne2,6, S. Avril1, F. Guérard2, F. Hindré1,3, M. Chérel2,4,6, E. 
Garcion1,3,7;  
1Université d’Angers, Inserm U1307, CNRS U6075, Nantes 
Université, CRCI2NA, Angers, FRANCE, 2Nantes Université, Inserm 
U1307, CNRS U6075, Université d’Angers, CRCI2NA, Nantes, 
FRANCE, 3PRIMEX (Plateforme de Radiobiologie et d’Imageries 
Expérimentales), SFR 4208, Université d’Angers, Angers, FRANCE, 
4Department of Nuclear Medicine, CHU Nantes, Nantes, FRANCE, 
5CIMA (Centre d’Imagerie Multi-modalités et Applications), 
Inserm U1307, CNRS U6075, Nantes Université, CRCI2NA, 
Nantes, FRANCE, 6Groupement d’Intérêt Public ARRONAX, Saint-
Herblain, FRANCE, 7PACEM (Plateforme d’Analyse Cellulaire et 
Moléculaire), SFR 4208, Université d’Angers, Angers, FRANCE.

Aim/Introduction: Glioblastoma (GB) is the most aggressive 
brain tumor. The actual first-line treatment combining surgery, 
radiotherapy, and chemotherapy, limits overall survival to a 
15 months median1. Facing this clinical situation, locoregional 
vectorized radiotherapy appears as a promising prospect. Our 
previous work demonstrated the great benefit of lipid nanocarriers 
loaded with rhenium-188 (β- and γ emitter) on the survival of GB 
bearing rodents2,3. Encouraged by recent advances4,5, our objective 
is to develop an α-radioimmunotherapy based on astatine-211 
(211At) associated with a monoclonal antibody (9E7.4) targeting 
syndecan-1, a GB biomarker linked to proliferation, migration, 
stemness, invasion, and angiogenesis6,7,8. Materials and Methods: 
C57BL/6j mice were injected in the striatum with 50000 GL261 
GB cells. To evaluate biodistribution and brain diffusion of our 
radiopharmaceutical, mice were injected 11 days after engraftment 
by convection-enhanced delivery with iodine-125-radiolabeled 
9E7.4 (n=3 in each group). Locoregional brain diffusion was 
assessed by digital autoradiography and global biodistribution 
through gamma counting. To evaluate the overall survival, mice 
received a single injection of 200kBq (n=5) or 500kBq (n=5) of 211At-
9E7.4. Results: The C57BL/6j-GL261 model shows a 35-days survival 
median (n=6). Biodistribution study exposes 60% of radioactivity 
retention in the brain 2 hours after injection and a low fixation to 
other tissues over time (from 1h to 72h). Digital autoradiography 
exhibits a local diffusion of the radioactivity around the injection site. 
Although survival trials are still ongoing, first results with 211At-9E7.4 
therapy shows a prolonged survival up to 59 days with an impact 
on the nature of the tumor. Conclusion: Altogether, these results 

demonstrate the low systemic toxicity induced by this strategy, 
allowing to concentrate radioactivity on targeted cell populations 
thus leading to a prolonged survival of the treated C57BL/6j animals 
bearing GB. These data suggest promising developments of 211At 
radiophamaceuticals in vectorized radiotherapy for GB and other 
cancers. References:  1 Stupp, Roger et al. The New England journal 
of medicine vol. 352,10 (2005): 987-96. 2 Vanpouille-Box, Claire et 
al. PloS one vol. 6,3 e16926. 7 Mar. 2011 3 Séhédic, Delphine et al. 
Theranostics vol. 7,18 4517-4536. 12 Oct. 2017 4 Zalutsky, Michael 
R et al. Journal of nuclear medicine vol. 49,1 (2008): 30-8. 5 Watabe, 
Tadashi et al. Oncotarget vol. 11,15 1388-1398. 14 Apr. 2020 6 

Watanabe, Arata et al. Journal of neuro-oncology vol. 77,1 (2006): 
25-32. 7 Chen, Jun et al. Oncology letters vol. 14,6 (2017): 7217-7224. 
8 Morizur, Lise et al. Stem cell reports vol. 11,2 (2018): 565-577.

EP-037
Preclinical efficacy of a PSMA-targeted actinium-225 
conjugate (225Ac-pelgifatamab) a targeted alpha therapy 
for prostate cancer
C. Schatz1, S. Zitzmann-Kolbe1, I. Moen2, V. Stickel1, G. Petros2, T. 
Lindberg2, B. Indrevoll2, Y. Feng2, V. Cruciani2, A. Mobergslien2, V. Le1, 
M. Klotz1, S. Stargard1, J. Karlsson2, O. Ryan2, A. Scholz1, R. Bjerke2, 
A. Papple2, U. B. Hagemann1, H. Hennekes1, A. Cuthbertson2, A. 
Larsen2;  
1Bayer AG, Berlin, GERMANY, 2Bayer AS, Oslo, NORWAY.

Aim/Introduction: Prostate cancer is the most frequent cancer in 
men. Patients respond to initial therapies but eventually develop 
resistances, and thus, more effective therapeutic approaches are 
needed. Prostate-specific membrane antigen (PSMA) is highly 
expressed in prostate cancer. Lutetium Lu 177 vipivotide tetraxetan 
has been recently approved by the FDA for the treatment of adult 
patients with prostate-specific membrane antigen (PSMA)-positive 
metastatic castration-resistant prostate cancer (mCRPC) who have 
been treated with androgen receptor (AR) pathway inhibition and 
taxane-based chemotherapy. Here, we introduce a novel targeted 
alpha therapy (TAT) consisting of the PSMA antibody pelgifatamab 
covalently linked to a 225Ac binding moiety and labeled with 
actinium-225. Preclinical biodistribution and efficacy studies show 
improved efficacy and tolerability compared to DOTA-based 
actinium-225labeled compounds. Materials and Methods: The 
in vitro characteristics of 225Ac-pelgifatamab were evaluated in 
prostate cancer cell lines with different levels of PSMA expression. 
In vivo biodistribution, antitumor efficacy, and tolerability of 225Ac-
pelgifatamab were investigated in preclinical cell line- (MDA PCa 
2b, C4-2) and patient-derived (KuCaP) prostate cancer xenograft 
models. Results: The pelgifatamab antibody covalently linked 
to the actinium-225 binding moiety showed similar binding to 
PSMA-expressing cells as the non-conjugated antibody. Actinium-
225-labeling was efficient already at room temperature and the 
radiolabeled conjugate (225Ac-pelgifatamab) was internalized into 
PSMA-expressing cell lines. Potent in vitro cytotoxicity was seen 
in the PSMA-expressing (LNCaP and C4-2) but not in the PSMA-
negative (PC-3 and DU-145) cell lines. The in vivo biodistribution of 
225Ac-pelgifatamab was compared with 225Ac-DOTA-pelgifatamab 
in the MDA PCa 2b xenograft mouse model. High tumor 
accumulation was seen for both compounds. A trend for lower 
uptake and faster clearance from normal organs was observed for 
225Ac-pelgifatamab compared with 225Ac-DOTA-pelgifatamab. In 
the C4-2 xenograft model, 300 kBq/kg 225Ac-pelgifatamab showed 
enhanced antitumor efficacy with a T/Cvolume (treatment/
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control) ratio of 0.10 compared with 225Ac-DOTA-pelgifatamab 
and 225Ac-DOTA-J591 (all at 300 kBq/kg) with T/Cvolume ratios 
of 0.37 and 0.39, respectively. 225Ac-pelgifatamab did not induce 
myelosuppression. In the patient-derived KuCaP xenograft model 
225Ac-pelgifatamab at 75, 150, and 300 kBq/kg (single dose) showed 
dose-dependent treatment efficacy resulting in T/Cvolume ratios 
of 0.55, 0.44, and 0.26, respectively. Notably, a single dose of 300 
kBq/kg 225Ac-pelgifatamab induced tumor regression even in mice 
with large tumors (900-1000 mm3). Conclusion: These preclinical 
results provide a strong rationale to investigate 225Ac-pelgifatamab 
in clinical studies in patients with prostate cancer. References: 1. 
Hagemann et al. Cancer Biother Radiopharm. 2020;35:497-510. 2. 
Hammer et al. Clin Cancer Res. 2020;26(8):1985-96.

EP-038
Metabolic Index using Glucose-Thymidine Ratio from 
18F-FDG and 18F-FLT PET as a Potential Imaging Biomarker 
for Evaluating Response to Immune Checkpoint Inhibitor 
Therapy
S. Oh, H. Youn, J. Paeng, Y. Kim, C. Lee, H. Choi, K. Kang, J. Chung, G. 
Cheon;  
Seoul National University, Seoul, KOREA, REPUBLIC OF.

Aim/Introduction: Immune checkpoint inhibitors (ICI) are widely 
used for cancer immunotherapy, requiring effective methods for 
response monitoring. 18F-FDG shows altered metabolism in both 
tumor and immune cells, whereas 18F-fluorothymidine (FLT) PET 
shows alterations in tumor proliferation. In this study, 18F-FDG and 
18F-FLT uptake by tumors and their changes with ICI treatment 
were evaluated as potential imaging biomarkers in a mouse model. 
Materials and Methods: B16F10 murine melanoma cells (1 × 106) 
were inoculated in C57BL/6 mice, and the anti-programmed cell 
death ligand-1 antibody (α-PD-L1) was daily injected from day 5 
after inoculation. Tumor growth and cellular components were 
analyzed to assess the treatment effect. 18F-FDG and 18F-FLT PET 
were performed on days 6 and 7 (early phase) and on days 13 
and 14 (late phase). Tumor uptakes of 18F-FDG and 18F-FLT were 
measured and compared between the treated (n = 26) and control 
groups (n = 20). A combined imaging index of glucose-thymidine 
ratio (GTR) was defined and compared between groups. Results: 
In the α-PD-L1 treatment group, tumor growth was effectively 
inhibited (volume 464 ± 300 vs. 182 ± 128 mm3, P = 0.0049), and 
higher proportions of immune cells were observed. In the early 
phase of treatment, 18F-FDG uptake was higher in the α-PD-L1 
treated group (P = 0.0089), whereas 18F-FLT uptake was not different. 
18F-FDG uptake at the late phase of treatment was similar regardless 
of α-PD-L1 treatment. However, 18F-FLT uptake of the control 
group was significantly increased as the tumor size increased, and 
was higher than that of the α-PD-L1 treated group (P < 0.0001). 
GTR was consistently higher in the α-PD-L1 treated group at the 
early (P = 0.0035) and late (P < 0.0001) phases. For more detailed 
analysis, we divided the control and the treatment group into two 
subgroups based on the GTR (above and below 1.5). After α-PD-L1 
ICI treatment, tumor size of high GTR group at the end point was 
85.08 ± 49.24 mm3, and that of the low GTR group was 173.88 ± 
103.25 mm3. Conclusion: In this study, we evaluated glucose and 
nucleic acid metabolisms of tumors and their alterations following 
α-PD-L1 treatment by using 18F-FDG and 18F-FLT PET. Though GTR 
was consistently higher in the treated group at both phases, our 
results indicated that GTR, a combination of 18F-FLT and 18F-FDG PET 
expressed as, is expected to serve as a potentially effective imaging 
biomarker for monitoring ICI treatment. 

EP-039
Development and characterization of a next-generation 
225Ac-PSMA radioligand
A. Vito1, M. Dornan1, T. Beale1, A. Felten1, M. Ernste1, Q. Nguyen2, 
S. Ahn3,4, A. P. Belanger3,4, S. Pan5, W. Wu5, Y. Liu5, J. H. Lai5, W. W. 
Bachovchin5, V. Hergott1, J. McCann1, R. Hallett1;  
1POINT Biopharma, Toronto, ON, CANADA, 2Lurie Family 
Imaging Center, Center for Biomedical Imaging in Oncology, 
Dana-Farber Cancer Institute, Boston, MA, UNITED STATES OF 
AMERICA, 3Molecular Cancer Imaging Facility, Department of 
Imaging, Dana-Farber Cancer Institute, Boston, MA, UNITED 
STATES OF AMERICA, 4Harvard Medical School, Boston, MA, 
UNITED STATES OF AMERICA, 5Department of Developmental, 
Molecular & Chemical Biology, Tufts University School of 
Medicine, Boston, MA, UNITED STATES OF AMERICA.

Aim/Introduction: Prostate-specific membrane antigen (PSMA) is 
a type II membrane protein that is highly expressed in the majority 
of prostate tumors. Since its discovery in the 1980s PSMA has 
been widely studied and explored as a viable target for prostate 
cancer therapy, showing improved tumor uptake and retention 
with increased normal tissue washout. PSMA-targeted radioligand 
therapies (RLT) have been developed for decades, with the FDA 
recently approving the first PSMA-targeted RLT, 177Lu-PSMA-617. 
Materials and Methods: PNT2001 was evaluated for target affinity, 
internalization, biodistribution and efficacy in preclinical murine 
models. Human dosimetry estimates were also performed using 
biodistribution data in mice. Results: PNT2001 shows high affinity 
for PSMA, and increased tumor cell internalization compared to that 
of current generation ligands PSMA I&T and PSMA-617. Additionally, 
PNT2001 had improved biodistribution properties with low off-
target tissue uptake in the kidneys and salivary glands, high tumor 
retention and rapid renal clearance. In vivo efficacy in PSMA+ LNCaP-
tumor bearing mice showed strong and dose-responsive efficacy 
with 225Ac-PNT2001. A single dose of 40 kBq as monotherapy 
controlled aggressive LNCaP tumor growth, and multiple mice 
achieved durable tumor control with long-term survival >100 days. 
Mice tolerated treatment well at all dose levels and preclinical 
dosimetry estimates were performed to identify potential dose-
limiting organs. Conclusion: PNT2001 is a potent next-generation 
PSMA ligand well suited to radiolabelling with actinium-225. This 
targeted alpha therapy has a desirable biodistribution profile and 
compelling therapeutic efficacy in a single dose, monotherapy 
approach. Clinical studies assessing the safety, biodistribution and 
efficacy of PNT2001 are warranted. 

EP-040
Preclinical evaluation of a promising novel, antibody-
based 177Lu-labeled radiopharmaceutical for potential use 
in advanced thyroid cancer
A. Mortensen1,2, H. Berglund2, C. Juhlin1, A. Stenman1, P. Jha2, F. 
Frejd2, J. Zedenius1, M. Nestor2;  
1Karolinska Institutet, Stockholm, SWEDEN, 
2Uppsala University, Uppsala, SWEDEN.

Aim/Introduction: There is an urgent clinical need for effective 
treatment options for patients with the most aggressive subtypes of 
thyroid cancer. We have developed a panel of human antibodies that 
target a thyroid cancer-associated epitope for potential theranostic 
applications. Materials and Methods: Target expression was first 
validated in two independent studies on patient material. Selection 
and affinity maturation of antibody candidates was performed in 



S441 Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751

collaboration with Science for Life Laboratory (Sweden). Selected 
candidates were epitope-mapped and extensively evaluated 
both in vitro and in vivo, resulting in the selection of a promising 
lead drug candidate (LDC). The LDC was chelated with DOTA 
and radiolabeled with 177Lu and assessed in vivo. Results: Overall, 
target expression was present at a high percentage in all thyroid 
cancers investigated. Biodistribution studies of the 177Lu-DOTA-LDC 
demonstrated a favorable biodistribution profile with high, and 
antigen-dependent, tumor uptake in several xenograft models, 
with a promising dosimetric profile. As expected, bone marrow was 
indicated as the primary dose-limiting factor. Moreover, dramatic 
therapeutic effects were observed in ATC xenografts after a single 
treatment dose with no signs of toxicity. At the study endpoint, 
none of the treated mice had regained tumor growth. Moreover, 
normal tissue uptake was assessed in a biodistribution study 
in rabbit (secondary non-tumor bearing species). Conclusion: 
The preclinical studies exemplified the promise of 177Lu-DOTA-
LDC as a future therapeutic radiopharmaceutical. The excellent 
response rates of a single dose of 177Lu-DOTA-LDC, coupled with 
the confirmation of the absence of active bone marrow uptake, 
cemented the potential of 177Lu-DOTA-LDC as a new, antibody-
based radiopharmaceutical. Additional studies are needed in order 
to deliver a complete toxicological overview of 177Lu-DOTA-LDC 
before moving on to clinical trials. 

EP-041
Citrate dependence in hepatocellular carcinoma prevents 
hypoxic tumor progression via HIF1adegradation
S. Kim1, J. Kim1, H. Ko1, M. Lee2, M. Yun1;  
1Yonsei university college of Medicine, Seoul, KOREA, REPUBLIC 
OF, 2Incheon national university, Incheon, KOREA, REPUBLIC OF.

Aim/Introduction: Hypoxia-induced glycolytic metabolism is 
associated with tumor progression, treatment resistance, and poor 
patient outcome in hepatocellular carcinoma (HCC). This study 
compared the expression of solute carriers (SLCs) in human HCCs 
with versus without 18F-fluorodeoxyglucose (18F-FDG) uptake on 
positron emission tomography/computed tomography (PET/CT) 
to find new metabolic targets in HCCs without 18F-FDG uptake. 
We also investigated whether changes in extracellular nutrients 
can be a therapeutic strategy for reducing tumor metabolism and 
growth. Materials and Methods: 18F-FDG PET/CT was performed 
in patients with HCC. Then, the patients were divided into two 
groups according to 18F-FDG uptake. The expression of SLCs was 
compared in HCC patients with versus without 18F-FDG uptake. 
SLC13A5 was selected as the most expressed SLC in HCC patients 
without 18F-FDG uptake. We investigate SLC13A5-mediated effects 
on tumor metabolism and growth in vitro and in vivo. Results: In 
HCC patients, tumors with 18F-FDG uptake showed high Ki67 index, 
glucose transporter 1 (GLUT1), and hypoxia-inducible factor 1α 
(HIF1α) expression, consistent with hypoxic tumor progression. In 
contrast, those without 18F-FDG uptake showed high expression for 
SLC13A5/NaCT (citrate transporter) and SLC16A1/MCT1 (acetate 
transporter) instead of SLC2A1/GLUT1. When HCC cells with high 
NaCT expression were treated with extracellular citrate, it induced 
the reduction of HIF1α and glycolytic pathway, resulting in reduced 
viability and hypoxic tumor progression. In HepG2-xenograft 
models, the citrate-treated group showed smaller tumors with 
decreased hypoxia and proliferation than the vehicle-treated group. 
Conclusion: HCC patients without 18F-FDG uptake are citrate-
dependent. In these tumors, excess citrate can be a potential 

therapeutic strategy preventing glycolysis and hypoxic tumor 
aggravation. 

EP-042
[123I]CC1: A Potent Auger Electron Emitting PARP-Targeting 
Theragnostic Agent
B. Cornelissen1,2, C. Chan1, Z. Chen1, G. Destro1, M. Veal1, D. Lau1, E. 
O’Neill1, G. Dias1, M. Mosley1, T. Wilson1, V. Gouverneur1;  
1University of Oxford, Oxford, UNITED KINGDOM, 2University 
Medical Center Groningen, Groningen, NETHERLANDS.

Aim/Introduction: Targeting the DNA damage repair enzyme, PARP, 
has emerged as an effective therapeutic strategy against cancer. 
Radiolabelled PARP-targeting compounds accumulate and are 
trapped to DNA in tumour cells. The short-range Auger electrons 
emitted by 123I are especially damaging when emitted close to 
DNA. Here, we report on [123I]CC1, a 123I-labelled PARP-targeting 
radiopharmaceutical, as a radionuclide therapy agent for cancer, 
and its preclinical evaluation in vitro and in vivo. Materials and 
Methods: PARP inhibition by CC1 was determined in a cell-free 
assay. Cu-mediated 123I-iododeboronation of a boronic pinacol 
ester precursor afforded [123I]CC1. Cell uptake of [123I]CC1 and its 
ability to reduce clonogenic survival were determined in a panel 
of human cancer cell lines. Selectivity of [123I]CC1 cell uptake was 
evaluated by addition of an excess of one of a panel of unlabelled 
PARP inhibitors. Tumour uptake of [123I]CC1 in MD-MB-231, PSN1 
and U87MG xenografts was determined via ex vivo biodistribution. 
Tumour growth inhibition by [123I]CC1 was determined in PSN1 
xenograft-bearing mice. Results: CC1 was shown to be a potent 
inhibitor of PARP 1, 2, and 3. [123I]CC1 was synthesised in good 
radiochemical yield (>95%) and molar activity (200 GBq/µmol). 
In vitro and in vivo studies showed PARP-selective uptake of [123I]
CC1. Significantly reduced clonogenic survival was observed in 
vitro after exposure of cell for 1 h with as low as 10 Bq/mL [123I]CC1, 
with an IC50 value of 150 kBq/mL. Cut-and-count biodistribution 
one hour after intravenous administration showed PSN1 tumour 
xenograft uptake of 0.9±0.06%ID/g. Intravenous administration of a 
single intravenous dose of [123I]CC1 (3 MBq) was able to significantly 
inhibit tumour xenograft growth, without signs of gross toxicity. 
Conclusion: Taken together, these results show the potential of 
[123I]CC1 as a targeted radionuclide therapy for PARP-expressing 
cancers. References: Chan et al. PARP Inhibitors in Cancer Diagnosis 
and Therapy. Clin Cancer Res 2021 15;27(6):1585-1594. DOI: 
10.1158/1078-0432.CCR-20-2766

EP-043
Theranostic Nanoparticles Activated by Cathepsin 
B Enzyme for Glioblastoma Therapy and Magnetic 
Resonance Imaging
C. Huang, E. Chang, L. Zheng, J. G. J. Raj, L. Pisani, H. Daldrup-Link;  
Stanford University, Stanford, CA, UNITED STATES OF AMERICA.

Aim/Introduction: The efficacy of current chemotherapy for 
glioblastoma (GBM) is limited by low drug accumulation in 
GBM and off -target toxicity. We developed tumor-targeted 
theranostic nanoparticles (TNP) that can be cleaved by cathepsin 
B, which is expressed in 99% of GBM,1 and release the potent toxin 
monomethyl auristatin E (M). The drug delivery can be monitored 
by magnetic resonance imaging (MRI), the most common imaging 
modality for GBM. The purpose of our study was to evaluate if new 
TNP accumulate in GBM and cause tumor cell death. Materials 
and Methods: TNP were synthesized by coupling ferumoxytol with 
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cleavable valine-citrulline and tubulin inhibitor M (FCM). FCM was 
characterized by Transmission Electron Microscopy (TEM), Dynamic 
Light Scattering, and Nuclear Magnetic Resonance. To evaluate cell 
viability, U87 cells were incubated with 4nM TNPs for 72 hours and 
stained with crystal violet. To evaluate in vivo tumor accumulation, 
NU/J homozygous nude mice bearing orthotopic U87-Luciferase 
GBM were treated with intravenous dose of FCM (25 mg/Kg of Fe; 
3 mg/Kg of M) or PBS on day 1 and 4. T2-weighted fast spin echo 
(TE = 54 ms, TR = 3,500 ms, flip angle = 180°, field of view (FOV)= 
30×30 mm) and multi-echo multi-spin sequences (TE = 7.4-59.5 ms. 
TR = 3,000 ms, flip angle = 180°, FOV= 30×30 mm) were acquired 
on a 11.7T MRI scanner. Tumor T2 relaxation times and tumor size of 
FCM-treated and control mice were compared with an unpaired t 
test. Results: The measured hydrodynamic size was higher for FCM 
(101±8 nm) than ferumoxytol (31±1 nm, p<0.001). The r2 relaxivity 
2 was higher for FCM (94.9 s-1mM-1) than ferumoxytol (82.9 s-1mM-1, 
p<0.001). U87 cells incubated with FCM demonstrated significantly 
higher cell death (81±5%) compared with ferumoxytol-treated cells 
(3±1%, p=0.0022). Preliminary in vivo MRI studies demonstrated 
a GBM signal decline after injection of FCM (T2 relaxation time 
57.9±11.1 ms) but not PBS-injected controls (80.3±2.6 ms). On day 
5 after intravenous injection, FCM-treated tumors demonstrated 
a smaller tumor size (2.35±1.3 mm2) compared to PBS-treated 
control mice (8.77±1.9 mm2). Conclusion: Intravenously injected 
FCM accumulate in GBM and cause significant tumor death. The 
nanoparticle carrier in FCM offers in vivo drug tracking with MRI. 
References: 1)Koh et al. Expression of cathepsins B, D, and G in 
isocitrate dehydrogenase-wildtype glioblastoma. Front Surg(2017).

EP-044
Chelator-free Radiolabelling of Graphene Oxide 
Nanoparticles for in vivo Imaging
H. Grover1, B. Ananthoju2, A. Gravagnuolo3, B. Ellis1, K. Kostarelos3, 
D. Jasim3;  
1Manchester University NHS Foundation Trust, Manchester, 
UNITED KINGDOM, 2School of Chemistry & National 
Graphene Institute, University of Manchester, Manchester, 
UNITED KINGDOM, 3Nanomedicine Lab, National Graphene 
Institute and Faculty of Biology, Medicine & Health, The 
University of Manchester, Manchester, UNITED KINGDOM.

Aim/Introduction: Graphene oxide (GO) is a novel material with a 
range of potential biomedical applications. The high surface area 
and selective biodistribution suggest it may be used to target drug 
delivery more precisely.1 To develop its therapeutic potential, it is 
necessary to measure its biodistribution in vivo. Traditionally, this 
has been carried out by chelating a radiometal to macrocycles 
covalently bonded to the GO. However, large hydrophilic groups 
on the GO surface will affect its physicochemical properties, 
and thus biodistribution.2 Thus, we aimed to develop chelator-
free radiolabelling methods for GO. Materials and Methods: 
Three sized GO nanosheets (ultrasmall, small, and large (US-, S-, 
and L-GO)) with lateral dimensions from 10 nm to > 10 μm were 
selected for radiolabelling to determine the effect of lateral size on 
biodistribution. In-111 was selected as a gamma emitting radiolabel 
due to its relatively long half-life and suitable redox chemistry. A 
mild and facile method was developed to radiolabel the GO surface 
by reducing 111InCl3 onto the GO surface under mild conditions 
(NaBH4, 60°C). Various purification methods using centrifugation 
and solid phase extraction (SPE) were explored to afford a final 
product of sufficient yield, purity, and stability. The stability of the 

injected compounds was measured in both the injection medium 
(dextrose) and physiological conditions (mouse serum at 37°C). 
The biodistribution of the labelled compounds were investigated 
using an in vivo mouse model, using both SPECT/CT imaging and 
cut-and-count analysis of dissected organs. Results: The method 
gave labelled US-, S-, and L-GO constructs with initial radiolabelling 
efficiencies of 35.5±10.8%, 32.8±6.4%, and 33.6±7.3%, respectively. 
Purification yielded samples with final purities of 83.8±6.9%, 
89.8±5.9% and 86.1±5.6%, respectively. The labelled compounds 
showed sufficient stability to allow biodistribution studies to be 
carried out. The biodistribution of S-GO was tested using intravenous 
injection, showing selective retention in the liver and spleen, 
highlighting the potential of the material for selective drug delivery 
to those organs. When injected subcutaneously, however, all three 
labelled materials showed very little uptake, with the majority of 
the activity remaining at the injection site. Conclusion: A novel, 
chelator free method for the radiolabelling of GO for biodistribution 
studies was devised. The radiolabelled material showed selective 
retention in the liver and spleen when administered intravenously, 
but less uptake when injected subcutaneously. Further work to 
develop the potential biomedical applications of GO is ongoing. 
References: 1. Adv. Mat., 2013, 25:2258-2268. 2. Angew. Chem. Int. 
Ed. 56:2889-2892

EP-045
Therapeutic Response Monitoring with 89Zr-DFO-
Petuzumab ImmunoPET for anti-HER2 immunotherpy and 
HSP90 inhibitor treatment in JIMT-1 Xenograft Model
T. Lee1, M. Kang1, J. Shin1, S. Han1, J. Kim1, J. Park2, K. Kim1, J. Kang1;  
1Korea Institute of Radiological and Medical Sciences (KIRAMS), 
Seoul, KOREA, REPUBLIC OF, 2KAERI, Jeongup, KOREA, REPUBLIC OF.

Aim/Introduction: Immuno-positron emission tomography (PET) 
has great potential to evaluate the target expression level and 
therapeutic response for targeted cancer therapy. Immuno-PET 
imaging with pertuzumab, due to specific recognition in different 
binding site of HER2, could be useful for the determination of 
therapeutic efficacy of HER2 targeted therapy, trastuzumab and 
heat shock protein 90 (HSP90) inhibitor, in HER2 expressing breast 
cancer. The aim of this study evaluate the feasibility of therapeutic 
response monitoring with 89Zr-DFO-pertuzumab in trastuzumab-
resistant JIMT-1 breast cancer model by the treatment of HER2 
targeted therapeutics, trastuzumab and HSP90 inhibitor, 17-DMAG. 
Materials and Methods: We prepared immuno-PET imaging agent 
using desferoxamine (DFO)-pertuzumab labeled with 89Zr, and 
characterized 89Zr-DFO-pertuzumab using size-exclusion HPLC, 
in vitro serum stability, affinty, in vitro cell binding assay in breast 
cancer cell lines. The biodistribution and PET imaging of 89Zr-DFO-
pertuzumab performed in JIMT-1 (HER2 positive) and MDA-MB-231 
(HER2 negative) breast cancer xenograft models. Immunotherapy 
with trastuzumab and HSP90 inhibitor, 17-DMAG treatment done 
in JIMT-1 breast cancer model for monitoring therapeutic response 
to HER2 targeted therapy by microPET imaging using 89Zr-DFO-
pertuzumab. Additionally, The dynamic of HER2 expression 
level by immunotherapy and HSP90 inhibitor treatment was 
confirmed by western blot and immunofluorescence imaging for 
HER2 expression. Results: 89Zr-DFO-pertuzumab was successfully 
prepared and showed specific binding to HER2 in vitro and clearly 
visualized in HER2 expressing JIMT-1 tumors. Immuno-PET imaging 
showed that 89Zr-DFO-pertuzumab had prominent tumor uptake in 
control JIMT-1 tumors, 89Zr-DFO-pertuzumab showed similar uptake 
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in trastuzumab treated JIMT-1 tumors but 89Zr-DFO-pertuzumab 
uaccumulation greatly reduced in 17-DMAG treated JIMT-1 tumors. 
Additionally, 89Zr-DFO-pertuzumab immuno-PET imaging results 
were verified by western blot analysis and immunofluorescence 
staining which significantly reduction in tumor HER2 level in 17-
DMAG treated JIMT-1 tumors. Conclusion: 89Zr-DFO-pertuzumab 
immuno-PET may be clinically translated to select patients for HER2 
targeted therapy and to monitor the therapeutic response in HER2-
positive cancer patients under treatment of various HER2 targeted 
therapeutics.

EP-046
Comparative study of rheumatoid arthritis treatment by 
90Y-hydroxyapatite and 188Re- sulfide in rat knee joints
S. Mazidi, M. Shirsalimian, R. Nami;  
Parsisotope Company, Tehran, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: Rheumatoid arthritis (RA) is one of the most 
common and debilitating diseases in societies that causes chronic 
inflammation of the synovial membrane and joint damage. Several 
drug therapeutic and non-pharmacological approaches have been 
proposed for the treatment of this disease which among them 
Radiosynovectomy (RS) is used as an effective and safe treatment 
using β-emitting radiocolloids in patients who do not respond 
to drug therapies or have side-effects of systemic drug therapies. 
In this study, clinical and histological effect of two radiocollids, 
90Y-hydroxyapatite (90Y-HA) and 188Re- sulfide, in knee joints of 
rats with induced Rheumatoid arthritis (RA) were compared. 
Materials and Methods: In this study, rats were injected with 
enrofloxacin for 14 days. At two weeks and two months following 
the synovectomy by 90Y-HA and 188Re-sulfide radiocolloids on the 
knee joint of rats, histological studies were carried out on control 
and experimental groups for treatment parameters. Experiments 
are designed to include a control and two treatment groups which 
each group consisted of 10 rats. H&E staining was used to evaluate 
the thickness, number of Chondroblasts, Chondrocytes, and empty 
lacunae of articular cartilage tissue. Calcium deposition rate and the 
concentration of proteoglycans were also determined with alizarin 
red and methylene blue staining, respectively. Results: Changes 
in all studied parameters in the treated area with 90Y-HA and 
188Re- sulfide radiocolloids were considered statistically significant 
(P <0.05) two months after treatment. Results exhibited 90Y-HA 
has 17% higher regeneration and thickness than 188Re- sulfide. 
Conclusion: It seems that intra-articular injection of 90Y-HA and 
188Re- sulfide radiocolloids can be the one of effective therapeutic 
methods to reduce inflammatory factors and improve induced 
rheumatoid arthritis in rats. References: 1- Mazidi, S.M., Morovvati, 
H. and Yavari, K., 2019. Histological Evaluation of Radiocolloidal 
Yttrium-90-Hydroxyapatite in Enrofloxacin-Induced Rheumatoid 
Arthritis in the Rat Knee Joint. 2- Aletaha, D. and Smolen, J.S., 2018. 
Diagnosis and management of rheumatoid arthritis: a review. 
Jama, 320(13), pp.1360-1372. 3- Knapp, F.F. and Dash, A., 2016. 
Radionuclide Synovectomy: Treatment of Inflammation of the 
Synovial Joints. In Radiopharmaceuticals for Therapy (pp. 265-278). 
Springer, New Delhi.
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EP-047
Inhibition studies to evaluate receptor-specific radioligand 
binding in the CAM model
J. Loeffler1,2, C. Hamps2, C. Solbach2, M. Wirth1, G. Glatting3, V. 
Rasche1,4, A. Beer2, G. Winter2;  
1Center for Translational Imaging, Internal Medicine II, Ulm 
University Medical Center, Ulm, GERMANY, 2Department of 
Nuclear Medicine, Ulm University Medical Center, Ulm, GERMANY, 
3Medical Radiation Physics, Department of Nuclear Medicine, 
Ulm University Medical Center, Ulm, GERMANY, 4Department of 
Internal Medicine II, Ulm University Medical Center, Ulm, GERMANY.

Aim/Introduction: While developing new drugs and 
radiopharmaceuticals, the evaluation of biodistribution and target-
specificity is pivotal. Recently, it was demonstrated that radiotracer 
accumulation can be detected in the CAM model and that the results 
are similar to experiments in mice.[1] Inhibition studies which are the 
gold standard for the evaluation of tracer-specificity, have not been 
demonstrated in the CAM model yet. Therefore, we investigated the 
feasibility of inhibition studies in ovo using the PSMA-specific ligand 
[18F]F-siPSMA-14 and the corresponding inhibitor 2-PMPA. Materials 
and Methods: Tumor xenografts of PSMA+ (LNCaP C4-2) and PSMA- 
(PC-3) cell lines were established on the CAM. MRI and PET were 
performed on embryo development day 15. MRI (BioSpec 117/16) 
included an overview scan of the whole egg and a high-resolution 
scan of the tumor region. Various concentrations of the inhibitor 
(50, 0.5, 0.005 µM) were administered via catheter in the CAM 20min 
before injection of [18F]F-siPSMA-14. A dynamic PET (Focus 120) was 
performed and data were evaluated using PMOD (ver. 4.105). The 
time-dependent radiotracer accumulations were compared based 
on the slopes of the regression curves using GraphPad Prism 9.3.1. 
Results: [18F]F-siPSMA-14 concentration without inhibitor was 
significantly higher in PSMA+ tumors compared to PSMA- tumors 
at 60min p.i..[1] Pre-dosing with 0.005µM of 2-PMPA (n=2) resulted 
in significantly higher activity concentrations of [18F]F-siPSMA-14 
in PSMA+ tumors (2.6 ±0.2)%IA/mL compared to PSMA- tumors 
(1.2±0.2)%IA/mL (p=0.017). In contrast, after application of 0.05µM 
(n=4) or 50µM (n=4) inhibitor, a substantially lower [18F]F siPSMA 
14 concentration was detected in the PSMA+ tumors with no 
significant differences between PSMA+ ((1.5±0.8; 1.9±1.3)%IA/
mL) and PSMA- ((1.9±1.0; 1.4±0.7)%IA/mL) tumors (p=0.3; p=0.06). 
Moreover, dynamic PET data confirmed blocking of [18F]F-siPSMA-14 
uptake in a dose-dependent manner. While the increase of tracer 
uptake was not altered in PSMA+ tumors treated with 0.005µM 
2-PMPA (slope=0.04±0.003), there was a drastic decrease in PSMA+ 
tumors after pre-dosing with at least 0.5µM. The increase of [18F]
F-siPSMA-14 concentration in PSMA+ tumors (slope=0.002±0.003) 
was similar to the increase in PSMA- tumors (slope=0.006±0.007). 
[18F]F-siPSMA-14 accumulation in PSMA- tumors with and without 
blocking was not significantly different. Conclusion: Our results 
demonstrate that inhibition studies to prove receptor-specific 
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radiotracer binding can be successfully performed using the CAM 
model. This highlights the potential of the CAM model in drug 
development as an alternative to mouse models both as a cost-
effective and easily applicable method and in terms of the 3Rs 
principles. References: [1] Löffler et al., Cancers 2021, 13(16), 4007

EP-048
Image-based evaluation of adjuvant efficacy in a vaccine 
candidate against Norovirus infection
I. Kim1,2,3, Y. Shim1,3, H. Kim1,3, S. Hong1,3,4, H. Youn1,3,5;  
1Department of Nuclear Medicine, Seoul National University 
Hospital, Seoul, KOREA, REPUBLIC OF, 2Radiation Medicine Research 
Institute, Medical Research Center, Seoul National University 
College of Medicine, Seoul, KOREA, REPUBLIC OF, 3Laboratory of 
Molecular Imaging and Therapy, Cancer Research Institute, Seoul 
National University College of Medicine, Seoul, KOREA, REPUBLIC 
OF, 4Center for Medical Innovation, Seoul National University 
Hospital, Seoul, KOREA, REPUBLIC OF, 5Cancer Imaging Center, 
Seoul National University Hospital, Seoul, KOREA, REPUBLIC OF.

Aim/Introduction: An adjuvant is one of the vaccine components 
that increases the effectiveness of the vaccine by inducing an 
additional immune response. Existing methods to test the efficacy 
of a vaccine adjuvant are to evaluate the increase in immune 
response through the secretion of cytokines and the formation of 
antibodies in terms of cellular and humoral immunity. In previous 
studies, we proposed a method for evaluating efficacy for vaccine 
candidates, including the effectiveness of adjuvants, by monitoring 
immune cell dynamics using multimodality imaging. The purpose 
of this study is to monitor the biodistribution of Norovirus vaccine 
components and to test the efficacy of adjuvants using PET, 
fluorescence (FLI) and bioluminescence imaging (BLI). Materials 
and Methods: Norovirus peptide antigen (NoV GII.4 VP1, 3µg 
[17.4 µCi]/mouse]) was labeled with [125I] by the iodogen method, 
and adjuvants were labeled with a fluorescent dye DiR. Antigen, 
adjuvants, and a mixture of both were intramuscularly injected into 
the right leg of B6.albino and BALB/c-nu mice. To measure immune 
cell dynamics after vaccination, luciferase-expressing immune cells 
(splenocytes) were transplanted into the tail vein of a B6.albino 
mouse. SPECT/CT(Mediso) and IVIS(Perkin Elmer) imaging were 
performed every day for 1 to 8 days after injection to monitor the 
biodistribution of vaccine components and immune cell kinetics. 
Results: Imaging signals from radioactive iodine- and fluorescence-
labeled vaccine candidates showed localization of antigens and 
adjuvants at the injection site as well as draining lymph nodes. 
The NoV antigen was degraded 24 hours after injection, but the 
adjuvant mixture remained at the injection site for up to 144 hours. 
In addition, we observed the migration of vaccine components 
from the injection site to the draining lymph nodes where 
adjuvants-mediated immune response occurs. We also observed 
that the adjuvant induced the recruitment of immune cells, and 
confirmed the recruitment of immune cells at the injection site 
for 168 hours after vaccination. Conclusion: By labeling vaccine 
components with isotopes and fluorescence, biodistribution could 
be successfully measured in a mouse model. In addition, monitoring 
of immune cell dynamics by bioluminescence imaging provided 
in vivo images of the adjuvants-mediated activation of immune 
cells. Compared to conventional invasive studies of efficacy tests 
for vaccine candidates, image-based evaluation of vaccine efficacy 
is expected to be applied to next-generation vaccine research 
because it is faster, allows real-time tracking, and reduces the 
number of laboratory animals in accordance with animal ethics and 
welfare. 

EP-049
Multimodal MRI/PET/CT imaging to monitor disease 
progression in a reproducible lung injury rat model
I. Mahmutovic Persson1,2, M. Boswinkel3, R. Raave3, A. Veltien3, R. 
In ‘t Zandt1, L. E. Olsson2, K. von Wachenfeldt4, S. Heskamp3;  
1Lund University BioImaging Center, Lund, SWEDEN, 2Department 
of Translational Medicine, Medical Radiation Physics, Malmö, 
SWEDEN, 3Department of Medical Imaging – Nuclear 
Medicine, Radboud university medical center, Nijmegen, 
NETHERLANDS, 4Truly Labs, Medicon Village, Lund, SWEDEN.

Aim/Introduction: Lung imaging is performed for diagnostic 
purpose and to follow-up treatment response in progressive lung 
disease. Imaging biomarkers that indicate disease progression at 
an early stage are highly important to enable optimal mitigation 
of symptoms and disease. In this context, robust and reproducible 
preclinical models are key. Here, we aim to reproduce a lung 
injury model and monitor disease progression by multimodal 
non-invasive imaging at two different research sites. Furthermore, 
we explored the potential of fibroblast activating protein (FAP) 
imaging. Materials and Methods: Initial lung injury model in 
rats was set-up at one research site[1-2] (Lund University), and 
repeated at another site (Radboud UMC, Nijmegen), with same 
readout parameters. To induce lung injury, Sprague-Dawley rats 
received i.t. instillation of bleomycin as one single dose (1000iU 
in 200µl) or saline as control. Thereafter, longitudinal images were 
acquired to track the inflammation in the lungs at day 7 and 14 
post bleomycin challenge by 1) MRI (9.4T Biospec AV III Bruker or 
7T Bruker ClinScan), 2) CT and 3) [18F]FDG PET. After the last [18F]
FDG scan, rats received i.v. 89Zr-28H1 (anti-FAP antibody) followed 
by PET imaging the next day (day 15), to track fibrogenesis. At 
termination, broncho-alveolar lavage (BAL) was performed to 
assess cell and protein concentration. Subsequently, biodistribution 
of 89Zr-28H1 was measured ex vivo and the spatial distribution in 
lung tissue was studied by autoradiography. Lung sections were 
stained (H&E, Masson’s Trichrome and FAP immunohistochemistry) 
and fibrosis scoring was performed using the modified Ashcroft 
score. Results: Bleomycin-challenged rats showed body weight 
loss, and significantly increased immune cell numbers and 
protein concentration in BAL, compared to controls. Reproducible 
disease initiation and progression was observed at both research 
sites. Replication of MRI detected lesions at both laboratories 
was consistent and confirmed by histology. Tracer uptake of 
[18F]FDG was higher in the lungs of the bleomycin-challenged 
rats compared to controls at day 7 and 14, confirming increased 
metabolism during inflammatory processes and initiation of 
wound healing or fibrogenesis. 89Zr-28H1 tracer uptake in the lung 
was increased in bleomycin-challenged rats compared to control 
rats (0.80±0.17%ID/g vs. 0.51±0.05, p=0.03). Conclusion: Here we 
demonstrate a reproducible lung injury model and monitored 
disease progression using conventional MRI/CT/PET imaging and 
FAP imaging. This reproducible- and clinically relevant animal 
model allows for future research on new therapeutics or biomarkers 
in lung disease. References: 1) FrontPhysiol 2020Jun19;11:584 2) 
J.ClinMed 2020Nov18;9(11):3706
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EP-050
Comparative studies of 89Zr-labeled human serum albumin 
in the mouse and CAM model
C. Hilbrig1, J. Loeffler1, H. Herrmann1, C. Solbach1, M. Huber-Lang2, 
V. Rasche3, A. Beer1, G. Winter1;  
1Klinik für Nuklearmedizin, Ulm, GERMANY, 2Klinische und 
Experimentelle Trauma-Immunologie, Ulm, GERMANY, 
3Experimental Cardiovascular MRI, Ulm, GERMANY.

Aim/Introduction: Mouse xenograft models are commonly used 
to evaluate the distribution kinetics of novel radioligands. However, 
to correspond with the 3Rs principles (Reduction, Refinement, 
Replacement) of animal care, alternative models are warranted. In 
this study, the chorioallantoic membrane (CAM) model was used 
as a potential alternative to analyze the kinetics of nonspecific 
macromolecules by comparing the distribution and retention of 
89Zr-labeled human serum albumin (HSA) in both CAM and mouse 
xenograft models using positron emission tomography (PET) and 
magnetic resonance imaging (MRI). Materials and Methods: The 
radioligand [89Zr]Zr-DFO-HSA was injected i.v. into SCID-mice (n=5) 
and chicken-embryos (n=3) bearing each TZM-bl and PC-3 tumor 
entities. Dynamic PET-Scans and anatomic MRI-imaging were 
performed to evaluate distribution and retention kinetics over a 
measurement period of 24h, followed by an ex vivo biodistribution 
analysis to assess accumulation in target tissues. Intratumoral 
accumulation of the radioligand was verified by histological staining 
and digital autoradiography. PET and MRI data were analyzed in 
PMOD, and statistical analysis was performed in Graphpad Prism 
(ver. 9.3.1). Results: Based on the PET evaluations, a continuous 
decrease of 37.80 ± 4.24 %IA/ml to 8.44 ± 1.32 %IA/mL was 
observed in the blood of SCID-mice during the 24h measurement-
period. Simultaneously, an increase to 8.37 ± 1.60 %IA/mL (PC-3) 
and 8.35 ± 1.34 %IA/mL (TZM-bl) is detectable. These activity-
concentrations after 24h were congruent with the subsequent ex 
vivo biodistribution analysis of the bloodpool 9.36 ± 0.45 %IA/g 
(p = 0.222), PC-3 7.26 ± 0.73 %IA/g (p = 0.240), and TZM-bl 8.09 ± 
0.86 %IA/g (p = 0.320). Statistical comparison of the kinetics of both 
model suggests no statistically significant differences in the slopes 
of the curves in the bloodpool of mouse- and CAM-model (mmouse 
= -0.10 / mCAM = -0.09; p = 0.87), PC-3 (mmouse = 0.02 / mCAM = 
0.01; p = 0.18), and TZM-bl tumors (mmouse = 0.01 / mCAM = 0.01; 
p = 0.85). No accumulation was seen in bone, joints, or the urinary 
bladder. Conclusion: The data confirms the stability of HSA over a 
24-hour period. Accumulation in tumor tissue and corresponding 
blood retention due to the EPR-effect were demonstrated in 
mouse- and CAM-model. The comparable behavior of radiolabeled 
HSA within both systems suggests that the CAM model represents 
a potential alternative to the mouse model, not only regarding 
aspects of simpler handling and lower costs, but also in terms of 
the 3Rs principles. 

EP-051
Biodistribution of a technetium-99m radiolabeled 
chimeric endolysin in a mouse model of acute infection
M. Collantes1,2, J. Simón1,3, H. Shahrour4, M. Morales5, M. Ecay1,2, F. 
Pareja1,3, R. Ramos-Membrive1,3, G. Quincoces1,3, R. Díez-Martínez5, 
G. Martínez de Tejada4, I. Peñuelas1,2,3;  
1Nuclear Medicine Department, Clínica Universidad de Navarra, 
Pamplona, SPAIN, 2Translational Molecular Imaging Unit, 
University of Navarra, Navarra Institute for Health Research 
(IdisNA), Pamplona, SPAIN, 3Radiopharmacy Unit, Clínica 
Universidad de Navarra, Pamplona, SPAIN, 4Department 
of Microbiology and Parasitology, University of Navarra, 
Pamplona, SPAIN, 5Telum Therapeutics, Noáin, SPAIN.

Aim/Introduction: The emergence of antibiotic resistant bacteria 
is one of the biggest threats to global health, so the search for new 
alternative antimicrobial treatments is of great importance. One 
promising alternative is the use of enzybiotics such as endolysins, 
phage enzymes that degrade the peptidoglycan of bacteria. The 
aim of this study was to radiolabel a chimeric endolysin with 
technetium-99m and investigate its biodistribution in healthy mice 
and in a mouse model of acute myositis. Materials and Methods: 
Endolysin was radiolabeled with 99mTc using a standard tricarbonyl 
method. Briefly, around 110 μg of endolysin were radiolabeled with 
1,1±0,2 GBq of [99mTc(CO)3 (H2O)3]+ prepared using a tricarbonyl 
kit. Radiolabeled endolysin was purified using centrifugal filters 
and RCP analysed by radio-TLC. Four healthy BALB/c mice were 
used for biodistribution studies. For the myositis model, eight mice 
were injected in the right hindlimb muscle with 1E7 CFU of E. coli 
and in the left hindlimb with heat-inactivated bacteria as non-
active infection control. All animals were injected intravenously 
with 0.33 mg of endolysin (with 1/3 of 99mTc-endolyisn) and studied 
by in vivo SPECT/CT imaging at 1, 4 and 24h post-injection. Ex 
vivo gamma-counting in tissues was performed in a subgroup of 
animals (n=4) to calculate %ID/g. In vivo biodistribution analysis 
was performed qualitatively while in the myositis model a semi-
quantitative analysis was performed by drawing volumes of 
interest in both hindlimbs. A two-way ANOVA (factors: treatment 
and time) and Tukey’s multiple comparisons test were performed 
for statistical analysis. Results: Radiolabeling yield was >90%. In 
vivo biodistribution studies showed clearance by liver and kidneys 
(renal cortex) over 24h. Ex vivo data confirmed that the highest 
signal was located in kidneys (16.8±1.16 %ID/g) with negligible 
uptake in brain or reproductive system. In vivo imaging in myositis 
model demonstrated specific uptake of endolysin in the infection 
area, with a statistically significant higher uptake compared to the 
non-active infection or muscle hindlimbs. Conclusion: Endolysin 
can be radioactively labeled with 99mTc in an easy and reproducible 
way, which allows obtaining important data on the distribution of 
this enzybiotic. Both in vivo imaging and ex vivo data show that 
endolysin is primarily excreted in the urine and that there is specific 
binding at sites of infection. Renal uptake might suggest potential 
therapeutic uses of endolysin for the treatment of infections of the 
urinary system. 
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EP-052
Preclinical evaluation of 18F-fluorocholine PET for 
evaluating skeletal muscle atrophy in starvation induced 
rat model
B. Moon, S. Park, B. Kim, K. Lee;  
Ewha Womans University College of Medicine, 
Seoul, KOREA, REPUBLIC OF.

Aim/Introduction: The most common physical change that 
occurs with aging are skeletal muscle disorder, which include 
loss of muscle mass and function. However, in spite of the need 
for an effective muscle loss prevention strategy to prevent it, the 
diagnosis of musculoskeletal disorders still remains an unresolved 
problem, and the development of diagnostic tools using molecular 
imaging is urgently required. Choline is an essential component 
of cell membrane phospholipids in skeletal muscle cells. During 
muscle atrophy, metabolic functions are suppressed, and fat 
accumulation and protein breakdown are promoted, predicting 
changes in choline levels. Thus, 18F-fluorocoline (18F-FCH) PET is 
expected to be able to predict changes of choline level in muscle. 
We herein explored the feasibility of 18F-FCH for evaluating skeletal 
muscle atrophy as an imaging technique that tracks choline level 
changes in muscles. Materials and Methods: For this, cell uptake 
in L6 cells by 18F-FCH was performed in a complete medium 
containing serum (untreated group) and the other serum-free 
medium (starved group) over time. Small animal dedicated PET/
CT imaging with 18F-FCH were investigated in a muscle atrophy 
model, which starved rats for two days to cause muscle atrophy. 
After that, the hindlimbs of the skeletal muscle were dissected and 
tissue samples, such as soleus, plantaris and gastrocnemius, were 
compared in change of muscle mass and anatomically confirmed by 
reverse-transcription polymerase chain reaction to determine the 
expression levels of mTOR, MuRF-1 and atrogin-1, which are muscle 
atrophy biomarkers. In addition, muscle fiber area through Masson’s 
trichrome (MT) stain was compared. Results: Cell size of the starved 
group was reduced by 39% compared to the untreated group, and 
in all time points (30, 60 and 120 minutes), lower uptake of 18F-FCH 
was observed in the starved cells than in the untreated group (2.3 
± 0.1 versus 3.5 ± 0.2 %ID at 120 min, respectively). In vivo 18F-FCH 
PET uptake also revealed a similar tendency (SUVmean = 0.26 ± 0.06 
versus 0.37 ± 0.07, respectively). In histopathological and molecular 
biomarker analyses, muscle fiber area and mass decreased in vivo 
muscle atrophy model. mRNA expression levels of MuRF-1 and 
atrogin-1 were significantly increased while mTOR expression was 
decreased. Changes of biomarkers are well correlated with 18F-FCH 
PET/CT uptake. Conclusion: Taken together, our preliminary data 
suggest that 18F-FCH PET/CT may be a promising tool for diagnosing 
skeletal muscle atrophy despite its application in other models of 
muscle atrophy needs to be studied further. 

EP-053
Diagnostic performance of PET radiotracers for infection: 
in vitro and in vivo studies in an acute infection animal 
model in mice
M. Collantes1,2, M. Rúa3, J. A. Simón1,4, M. Ecay1,2, R. Ramos-
Membrive1,4, G. Quincoces1,4, F. Pareja1,4, J. J. Rosales1, F. Carmona5, 
J. Leiva3, I. Peñuelas1,2,4;  
1Nuclear Medicine Department, Clínica Universidad de 
Navarra, Pamplona, SPAIN, 2Translational Molecular Imaging 
Unit, University of Navarra, Navarra Institute for Health 
Research (IdisNA), Pamplona, SPAIN, 3Clinical Microbiologý 
Department, Clínica Universidad de Navarra, Pamplona, 
SPAIN, 4Radiopharmacy Unit, Clínica Universidad de 
Navarra, Pamplona, SPAIN, 5Infectious Diseases Service, 
Clínica Universidad de Navarra, Pamplona, SPAIN.

Aim/Introduction: Nowadays, infectious diseases constitute a health 
global threat with a raising incidence and the spread of resistance 
to drugs. The aim of this work was to investigate the utility of 
18F-fluorodeoxysorbitol (18F-FDS), and 18F-fluoroparaaminobenzoic 
acid (18F-PABA) PET radiotracers to specifically detect gram-negative 
(18F-FDS) and/or gram-positive (18F-PABA) microorganisms and 
compare with 18F-FDG, the radiotracer used in the clinical setting. 
Materials and Methods: 18F-FDS was prepared reduction of 
18F-FDG while 18F-PABA was synthesized from 2-nitro-4-(N,N-t-
butylcarbonyl)-benzoate by automated nucleophilic substitution in 
Trasis AiO36 module. In vitro experiments were performed using 
bacterial and yeast reference strains (ATCC) and selected clinical 
isolates of Enterobacteriaceae, Staphylococcus spp, Pseudomonas 
spp and Candida spp. Triplicates of broth culture with an O.D.=0.75 
McFarland units were incubated with 18F-FDG, 18F-FDS or 18F-PABA 
(37±11 MBq/mL) for 2h at 37°C with shaking. Aliquots were washed 
twice with PBS and activity measured in a gamma counter to 
calculate the final uptake (Bq/106CFU). An acute myositis model 
in mice was created by injecting 7-8E10 CFU of S. aureus or E. coli 
in a hindlimb and heat-inactivated bacteria in the contralateral 
one as sterile inflammation control (n=4). 24h later, microPET/
CT images were obtained and SUV ratios calculated (infected 
vs contralateral hindlimb). Animals were sacrificed and ex vivo 
gamma-counting of both hindlimbs was performed to calculate 
%ID/g. Results: In vitro, all microorganisms incorporated 18F-FDG 
except for P.aeruginosa, being yeast uptake (C.albicans) statistically 
significant higher than the uptake in the rest of bacteria (p<0.001). 
As expected, 18F-FDS uptake was only detected in gram-negative 
bacteria and yeast. All microorganisms accumulate 18F-PABA, with 
no clear differences between gram-negative, gram-positive or 
yeast and notable differences among different clinical isolates of 
the same species. The specific uptake of 18F-FDS and 18F-PABA in 
gram-negative and/or gram-positive microorganisms (respectively) 
was also demonstrated in vivo in the myositis model. SUV ratio 
with respect to inflammation indicates that 18F-PABA can better 
distinguish infection than 18F-FDS or 18F-FDG in the S. aureus model, 
but no in E. coli infection. Ex vivo data (%ID/g) showed statistical 
significant differences between infected an inflamed hindlimbs for 
18F-PABA, but not for 18F-FDS. Conclusion: PET radiotracers such as 
18F-FDS or 18F-PABA can be a powerful noninvasive diagnostic tool 
to specifically detect and help in the proper differential diagnosis of 
infections of unknown origin. In our model, 18F-PABA demonstrated 
a better diagnostic performance than 18F-FDS. 

EP-054
Development of intranasal microimplants with 
125I-radiolabelled risperidone for in vivo and in vitro 
release studies
I. Penuelas1,2, J. A. Simón1, A. Otero2, E. Utomo3, M. Ecay2, F. Pareja1, 
G. Quincoces1, E. Larrañeta3, M. Collantes1,2, J. Arbizu1;  
1Department of Nuclear Medicine. Clinica Universidad de 
Navarra, Pamplona, SPAIN, 2Translational Molecular Imaging 
Unit. University of Navarra. Navarra Institute for Health 
Research (IdisNA), Pamplona, SPAIN, 3School of Pharmacy, 
Queen’s University Belfast, Belfast, UNITED KINGDOM.

Aim/Introduction: Intranasal drug delivery has shown potential 
to achieve effective delivery of drugs into the CNS, helping 
address issues related with patient adherence to oral treatments 
of psychiatric disorders while reducing drug systemic exposure. 
The objective of this work was to radiolabel the antipsychotic 
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risperidone (RISP) with iodine-125, prepare intranasal microimplants 
with 125I-RISP and study its release in in vitro and in vivo experiments. 
Materials and Methods: Microimplants were prepared by using a 
3D-printed poly(lactic acid) mould and casting silicone on top (1). 
Thirty mg of RISP were radiolabelled with 18,5MBq [125I]INa via direct 
electrophilic substitution based on (2). Radiolabelling reaction 
was monitored by radioTLC. After extraction and purification, the 
dry solid 125I-RISP was dissolved in dichloromethane, poly(lactic-
co-glycolic acid) (PLGA) added and this mixture casted into the 
silicone moulds to obtain microimplants. Microimplants (6x0.5 
mm, containing 0,74 Mbq) were introduced through the nostril 
of anesthetised rats into the nasal cavity. Six animals received 
125I-RISP and three [125I]NaI microimplants (as controls). In vivo 
microSPECT/CT images were acquired at 0,1,3,7,11,14,18,21 and 
28 days, calculating the percentage of 125I-RISP release by drawing 
VOIs containing the whole microimplant signal. For in vitro studies, 
microimplants were placed in PBS at 37ºC, triplicate samples taken 
for 60 days, measured in a gamma counter and percentage release 
ratios calculated. HPLC release experiments in non-radiolabelled 
RISP micropatches were also done. Results: Labelling yield was 
≈50%, and only increased marginally by 72h. After extraction and 
purification, yield was reduced to ≈25% while RCP increased to 
>99%. MicroSPECT-CT images showed correct placement of the 
microimplants inside the nasal cavity, that remained there for a long 
time (>1 month). 125I-RISP release reached 45% by D3 and slowly 
increased to ≈80% by D21. 125I-iodide release was much slower: 17% 
by D12 and increased with a steeper slope to ≈45% by D21. In vitro 
radioactivity and HPLC release studies showed fast release of RISP 
by D2 (65%) and slow increase to ≈80% by D7. Conclusion: We have 
successfully prepared 125I-RISP (and 125I-iodide) PLGA intranasal 
microimplants and demonstrated their permanence in place by 
microSPECT-CT imaging for >1 month, with a steady release of 
the drug along time. In vitro experiments showed faster release in 
the first days and then a much steadier increase, consistent with 
previously published studies as the release profile of implantable 
devices is normally faster when tested in vitro. References: 1. 
International J Pharmaceutics (2021)607:121011 2. J Radioanal Nucl 
Chem (2014)301:189

EP-055
Uptake of 18F-FDG in a mouse model of rheumatoid 
arthritis
L. Badier1,2, E. Lacoste3, C. Pestourie4, P. Payoux1,2, I. Quelven1,2;  
1INSERM ToNIC, Toulouse, FRANCE, 2Toulouse Hospital 
University, Toulouse, FRANCE, 3IMAVITA, Toulouse, 
FRANCE, 4INSERM CREFRE, Toulouse, FRANCE.

Aim/Introduction: Rheumatoid arthritis (RA) is a common 
ubiquitous disease. Its etiology is unknown and its pathophysiology 
is still uncompletly understood. Inflammation of the synovial 
membrane characterized this disease, which leads to structural 
damages to the joints, resulting in functional disability. Benign and 
severe forms of RA exist, the latter being characterized by early 
onset and rapid progression with extra-articular complications. New 
treatment strategies have therefore emerged, based on the early 
introduction of background treatments targeting the inflammatory 
mechanism of the disease. Rheumatoid arthritis mouse models are 
necessary to study these new treatment. One of the most used 
models is the Collagen Induced Arthritis (CIA) model. The aim of 
this study is to evaluate 18F-FDG uptake into this RA mouse model 

in order to determine if a correlation exist between clinical severity 
and 18F-FDG uptake. 18F-FDG could also be an interesting tool to 
explore the physiopathology of the disease and quantify treatment 
efficacy. Materials and Methods: CIA model was induced by a 
first intradermal administration, into the tail, of Freund’s complete 
adjuvant with type 2 chicken collagen and 20 days after, a booster 
administration with incomplete Freund’s admixture with chicken 
collagen. Six mice were observed three times a week and classified 
based on their arthritic score (AS). PET imaging with 18F-FDG was 
performed 57 days after immunization. A control group with two 
mice administrated without collagen (sham mice) was compared. 
We conducted a semiquantitative analysis using the maximum 
standardized uptake values in the joints and the standardized 
uptake ratio using the hearth as reference (PMOD V3.9). Statical 
analysis were performed to analyzed the correlation with the clinical 
score (SPSS Statistics). Results: The first signs of inflammation 
appeared in the paws at day 28 after vaccination. Across the four 
legs, we observed a progressive increase in AS at different levels 
depending on the mice. Sham mice did not show any signs of 
arthritis. CIA and control mice showed different 18F-FDG uptake in 
joints (p<0.01).The radioactivity levels of 18F-FDG were correlated to 
AS. Conclusion: In conclusion, clinical signs of inflammation in CIA 
models and 18F-FDG uptake are correlated. 18F-FDG is very sensitive 
and may be useful in studying the pathophysiology of RA and the 
development of new therapeutics. Furthermore, 18F-FDG could be a 
gold standard for studying new specific radio tracers of RA.

EP-056
Cerenkov luminescence imaging (CLI) of interscapular 
brown adipose tissue (iBAT) using TSPO-targeting [18F]fm-
PBR28-d2 in UCP1 Thermomouse
S. Lee1,2,3, H. Oh1,2,3, Y. Kim1,3, S. Bae1,3, Y. Lee4, Y. Lee1,4,5, B. Lee6,7, G. 
Cheon1,3, K. Kang1,2,3, H. Youn1,3,4;  
1Department of Nuclear Medicine, Seoul National University 
Hospital, Seoul, KOREA, REPUBLIC OF, 2Department of Biomedical 
Sciences, Seoul National University College of Medicine, Seoul, 
KOREA, REPUBLIC OF, 3Laboratory of Molecular Imaging and 
Therapy, Cancer Research Institute, Seoul National University 
College of Medicine, Seoul, KOREA, REPUBLIC OF, 4Cancer 
Imaging Center, Seoul National University Hospital, Seoul, KOREA, 
REPUBLIC OF, 5Radiation Medicine Research Institute, Medical 
Research Center, Seoul National University Hospital, Seoul, KOREA, 
REPUBLIC OF, 6Department of Nuclear Medicine, Seoul National 
University Bundang Hospital, Bundang, KOREA, REPUBLIC 
OF, 7Center for Nanomolecular Imaging and Innovative Drug 
Development, Advanced Institutes of Convergence Technology, 
Seoul National University, Suwon, KOREA, REPUBLIC OF.

Aim/Introduction: [18F]FDG-PET has been used to image 
interscapular Brown Adipose Tissue (iBAT) by monitoring glucose 
uptake, but higher glucose uptake in the brain interferes with iBAT 
imaging. Uncoupling protein 1 (UCP1) is used as a biomarker of iBAT 
and UCP1 Thermomouse has been established to monitor UCP1 
expression. In addition, the translocator protein (TSPO) targeting 
probe [18F]fm-PBR28-d2 has been proposed as an another option to 
visualize the iBAT. However, there are no studies on the relationship 
between UCP1 expression and [18F]FDG /or [18F]fm-PBR28-d2 uptake 
by comparing PET imaging and Cerenkov luminescence imaging 
(CLI). Thus, we aim to compare the [18F]FDG uptake with [18F]fm-
PBR28-d2 binding for iBAT using PET and CLI in UCP1 Thermomouse. 
Materials and Methods: UCP1 Thermomouse was established 
by insertion of a Luc2-T2A-tdTomato cassette into the initiation 
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codon of the Ucp1-coding sequence in exon 1. Bioluminescence 
imaging (BLI) and CLI were monitored using an IVIS imaging 
system. PET scans were acquired by a small animal Sim-PET. Mice 
were anesthetized with 1.5% isoflurane combined with oxygen and 
[18F]FDG or [18F]fm-PBR28-d2 were intravenously injected. Results: 
Bioluminescence and fluorescence signals of UCP1 expression were 
clearly detected in iBAT from UCP1 Thermomouse. The expression 
of UCP1 and TSPO in iBAT of UCP1 Thermomice was significantly 
higher than in the epididymal White Adipose Tissue (eWAT) and 
inguinal White Adipose Tissue (iWAT). [18F]FDG-PET signal of iBAT 
was 0.19-fold lower than that of brain, whereas [18F]fm-PBR28-d2 
PET signal of iBAT was 12.92-fold higher than that of brain. [18F]FDG-
CLI signal of iBAT was 0.66-fold lower than that of brain, and the 
[18F]fm-PBR28-d2-CLI signal was 1.92-fold higher than that of brain. 
[18F]FDG-PET and CLI showed no significant difference between 
UCP1 Thermomice with different UCP1 expression. Interestingly, 
the [18F]fm-PBR28-d2 TSPO-PET and CLI showed 2.47-fold and 
1.4-fold higher signals in the high UCP1 expression group than in 
the low UCP1 group. This indicates that [18F]fm-PBR28-d2 more 
sensitively reflects UCP1 expression, which shows iBAT activity, 
compared to [18F]FDG. Importantly, [18F]fm-PBR28-d2 with higher 
molar activity enabled better CLI as well as PET for iBAT imaging. We 
also successfully demonstrated iBAT activity with [18F]fm-PBR28-d2 
PET and CLI under different anesthesia conditions. Conclusion: 
Our results showed that TSPO-PET and CLI using [18F]fm-PBR28-d2 
reflect UCP1 expression in iBAT better than [18F]FDG. Also, TSPO-CLI 
can be used as an alternative imaging technique for TSPO-PET for 
iBAT imaging. 

EP-057
PET to assess the pulmonary disposition of inhalation 
drugs
S. Mairinger1,2, I. Hernández-Lozano1, T. Filip3, M. Löbsch3, J. 
Stanek2, T. Wanek2, O. Langer1,2;  
1Department of Clinical Pharmacology, Medical University of 
Vienna, Vienna, AUSTRIA, 2Department of Biomedical Imaging 
and Image-guided Therapy, Medical University of Vienna, 
Vienna, AUSTRIA, 3Core Facility Laboratory Animal Breeding and 
Husbandry, Medical University of Vienna, Vienna, AUSTRIA.

Aim/Introduction: Drugs for the treatment of respiratory diseases 
are commonly administered by oral inhalation. Inhaled drugs 
have to penetrate the epithelial cell layer that lines the airways 
before they can reach their molecular targets in lung tissue. There 
is evidence that lung epithelial cells abundantly express the 
membrane transporters P-glycoprotein (P-gp, encoded in rodents 
by the Abcb1a/b genes) and breast cancer resistance protein (BCRP, 
encoded in rodents by the Abcg2 gene), which recognize several 
inhaled drugs as their substrates. However, the influence of these 
transporters on the pulmonary disposition of their substrates has 
so far hardly been investigated in vivo. In this study, we used PET 
to assess in rats the influence of P-gp and BCRP on the pulmonary 
disposition of an intratracheally administered model P-gp/BCRP 
substrate radiotracer ([11C]erlotinib) that had been previously used 
to measure transporter activity at the rodent and human blood-
brain barrier. Materials and Methods: We studied rat groups in 
which both transporters were active (i.e. wild-type rats), either of 
the two transporters was inactive (Abcb1a/b(-/-) and Abcg2(-/-) rats) or 
both transporters were inactive (Abcg2(-/-) rats in which pulmonary 
P-gp activity was inhibited by pre-treatment with the P-gp inhibitor 
tariquidar). [11C]Erlotinib was administered into the lungs by means 

of an aerosolizer which was introduced into the trachea (PenWu 
Device Rat, BioJane Trading Limited, China) followed by dynamic 
PET imaging for 90 min. At the end of the PET scan, animals were 
killed and radioactivity in brain and plasma samples was measured 
in a gamma-counter. On the PET images, the lungs were outlined to 
generate time-activity curves, from which the area under the curve 
(AUClungs) was calculated as a measure of lung exposure. Results: 
AUClungs of [11C]erlotinib did not differ significantly between wild-
type, Abcb1a/b(-/-)and Abcg2(-/-) rats, but was markedly increased 
(3.6-fold, p < 0.0001) in tariquidar-treated Abcg2(-/-) rats. Similarly, 
the brain uptake of [11C]erlotinib (brain-to-plasma radioactivity 
concentration ratio) was very low in wild-type, Abcb1a/b(-/-)and 
Abcg2(-/-) rats, but was substantially increased (4.5-fold, p < 0.0001) 
when both P-gp and BCRP activities were impaired. Conclusion: 
Our study shows that P-gp and BCRP can influence the pulmonary 
disposition of an intratracheally administered model P-gp/BCRP 
substrate, with transporter effects being similar for the lung 
epithelial barrier and the blood-brain barrier. Transporter inhibition 
may be potentially exploited to enhance the lung targeting of 
inhalation drugs. Our study highlights the great potential of PET to 
assess the pulmonary disposition of inhaled drugs. 

EP-058
Use of 18F-fluorodeoxysorbitol (18F-FDS), and 
18F-fluoroparaaminobenzoic acid (18F-PABA) as gram 
positive and negative specific PET radiotracers for 
diagnosis of infection in a chronic model of foreign body 
osteomyelitis in rats
M. Collantes1,2, M. Rúa3, J. A. Simón1,4, M. Ecay1,2, R. Ramos-
Membrive1,4, G. Quincoces1,4, F. Pareja1,4, J. Payo5, A. Valentí5, I. 
Peñuelas1,2,4;  
1Nuclear Medicine Department, Clínica Universidad de 
Navarra, Pamplona, SPAIN, 2Translational Molecular Imaging 
Unit, University of Navarra, Navarra Institute for Health 
Research (IdisNA), Pamplona, SPAIN, 3Clinical Microbiologý 
Department, Clínica Universidad de Navarra, Pamplona, 
SPAIN, 4Radiopharmacy Unit, Clínica Universidad de Navarra, 
Pamplona, SPAIN, 5Orthopedic Surgery and Traumatology 
Department, Clínica Universidad de Navarra, Pamplona, SPAIN.

Aim/Introduction: Prosthetic joint implantations are associated 
with complications, including prosthesis infections that commonly 
require prolonged and complex treatments. The aim of this work 
was to investigate the utility of 18F-fluorodeoxysorbitol (18F-FDS), 
and 18Ffluoroparaaminobenzoic acid (18F-PABA) PET radiotracers to 
specifically detect gram-negative (18F-FDS), and/or gram-positive 
microorganisms (18F-PABA) in a rat model of chronic foreign body 
osteomyelitis. Materials and Methods: 18F-FDS and 18F-PABA were 
synthesized by reduction of 18F-FDG and automated nucleophilic 
substitution of 2-nitro-4-(N,N-t-butylcarbonyl)-benzoate precursor, 
respectively. The rat model of chronic foreign body osteomyelitis 
was established in Wistar rats (1). Briefly, a 1.5 mm hole was drilled 
into the medullary cavity of the tibia to inject a 10E6-10E8 CFU 
suspension of bacteria (S.aureus, E. coli or S.epidermidis (n=3 each)). 
Then, a 10x1 mm titanium cylinder was implanted into the bone 
and the hole sealed with dental cement. After surgery, microPET/
CT images were performed at 1 and 4 weeks (chronic state). Images 
were analyzed qualitatively and infection was confirmed by counting 
CFUs in the prosthesis or bone/muscle biopsies collected after the 
last image. Results: As expected, 18F-FDS was not able to detect 
infection in S aureus and S epidermidis (gram- positive); however, it 
also provided negative results in the E. coli model (gram-negative). 



S449 Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751

On the other hand, 18F-PABA located foci of infection for the three 
microorganisms 1 week post-implantation in all animals. In the 
chronic state at 4 weeks, infection was only detected in the E. coli 
model (3/3) and S. aureus (2/3), but not in the S. epidermidis model 
(0/3). However, the CFUs detected in the biopsy confirmed that the 
infection at 4 weeks was solved or with low bacterial loads for S. 
epidermidis model. As a whole, the analysis of the signal detected 
for the three microorganisms seems to indicate that a bacterial load 
>10E4 is required to detect infection with 18F-PABA in this model. 
Conclusion: PET using specific radiotracers such as 18F-PABA can 
be a powerful noninvasive diagnostic tool to specifically detect 
prosthetic joint infections and perform a differential diagnosis. 
However, the sensitivity of this radiotracer may not be adequate in 
the case of chronic infections with a low bacterial load. References: 
1) Antimicrob Agents Chemother2011;55(3):1182-6

EP-059
Nanosized graphite encapsulating technetium-99m metal 
complexes for lung ventilation studies in rats
F. Pareja del Rio1,2, V. Salinas3, R. Passannante3, M. Ecay2,4, M. 
Collantes2,4, G. Quincoces1,2, Á. Bronte2, J. Rosales2, J. Simon1,2, J. 
Llop3, I. Peñuelas1,2,4;  
1Radiopharmacy Unit. Clínica Universidad de Navarra, Pamplona, 
SPAIN, 2Nuclear Medicine Department. Clínica Universidad 
de Navarra, Pamplona, SPAIN, 3Radiochemistry and Nuclear 
Imaging Group, CIC biomaGUNE, Basque Research and 
Technology Alliance (BRTA), San Sebastian, SPAIN, 4Translational 
Molecular Imaging Unit, University of Navarra, Navarra 
Institute for Health Research (IdisNA)., Pamplona, SPAIN.

Aim/Introduction: Many diseases with high prevalence and socio-
economic impact are caused by, or associated with, altered lung 
ventilation patterns. These include chronic obstructive pulmonary 
disease, COVID-19 infection, asthma, or lung cancer. SPECT/
CT images using a dispersion of nanosized (30-60nm) graphite 
encapsulating technetium-99m metal NG-eTcM (such as Technegas) 
are widely used to assess regional lung ventilation in the clinical 
setting. However, evaluation of lung ventilation in experimental 
animals has been barely explored. The main objective of this study 
was to develop and construct a system to deliver NG-eTcM to rats 
and obtain high resolution microSPECT/CT images of the lungs 
after administration of the radiotracer. Materials and Methods: To 
adapt the human administration system for rats, a special chamber 
was designed, in which NG-eTcM was delivered from the NG-eTcM 
generator. The chamber was designed with pressure gauges, 
inlet and outlet checkvalves, a vacuum system to simulate deep 
inhalation and 3D-printend nozzles to place up to two anesthetised 
rats with their snouts into the chamber to inhale the technetium-
graphite suspension. NG-eTcM was prepared according to the 
manufacturer instructions (370 MBq in 0,1 mL) from a fresh eluate of 
a 99Mo/99mTc generator. Anesthetized Wistar rats were placed with 
the snout into the inhalation chamber for 10 minutes and images 
were obtained 12 and 50min post-administration in a U-SPECT6/E-
class microSPECT/CT scanner. SPECT images were reconstructed 
and attenuation correction applied using the CT attenuation map. 
SPECT/CT images were qualitatively analysed and compared with 
previously obtained microPET/CT images from our group using [18F]
SF6 (1). Results: The designed system was shown to be amenable 
for NG-eTcM administration to rats. MicroSPECT/CT images were 
properly acquired, and they showed the radiopharmaceutical 
was able to reach the lungs. The system can easily be modified for 

studies in mice. When compared to microPET/CT images with [18F]
SF6, the distribution pattern is much less homogeneous, probably 
due to the different nature of NG-eTcM nanoparticle suspension, 
not optimized for animal use, vs. a pure gas. Conclusion: The 
commercially available administration system of TechnegasTM 
has been modified for its use in preclinical studies. NG-eTcM can 
properly be delivered to rats by inhalation, allowing MicroSPECT/
CT studies in animal models of diseases producing altered lung 
ventilation patterns. References: (1) Chem. Commun., 2016, 52, 
11931—11934

EP-060
The Scintigraphic Evaluation of The Effect of Extremely 
Low Frequency Magnetic Fields Exposure on Nasal 
Mucociliary Clerance
N. Dizdar1, A. Akbulut2, G. Koca2, N. Yumusak3, A. Canseven 
Kurşun4, M. Korkmaz2;  
1Department of Nuclear Medicine University of Health Sciences, 
Gulhane Training and Research Hospital, Ankara, TÜRKIYE, 
2Department of Nuclear Medicine, University of Health Sciences, 
Ankara Training and Research Hospital, Ankara, TÜRKIYE, 
3Department of Pathology, University of Harran, Faculty of 
Veterinary Medicine, Sanlıurfa, TÜRKIYE, 4Department of 
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Aim/Introduction: Mucociliary clearance (MCC) could be damaged 
by environmental factors such as extremely low frequency magnetic 
fields (ELF-MFs).The aim of our study was to investigate the effects 
of ELF-MFs exposure on nasal MCC with rhinoscintigraphy and 
nasal mucosal histopathology. Materials and Methods: Thirty-
five Wistar-Albino male rats were separated into 3 groups (n = 9) 
according to intensity of the ELF-MFs and the control group (n =8). 
The rats in the exposure group were standardized for the ELF-MFs 
of 1 mT, 1.5 mT and 2 mT emitted by 3 separate Helmholtz coils 
for 4 hr/day for 30 days.The rhinoscintigraphy imaging with Tc-99m 
MAA was performed to measure nasal MCC. A region of interests 
(ROIs) were drawn on the nasal areas of the rats and the clearance 
rates of the radioactivity and nasal mucociliary transport rate 
(NMTR) were calculated (1). The nasal cartilage and mucous tissues 
were examined by a light microscope for edema, inflammation, 
hyperemia, necrosis, ciliary loss, goblet cell density and fibroblast 
proliferation. The data were evaluated statistically (p<0.05). Results: 
Nasal mucociliary clearance rates (NMCR) were calculated as 
33.13±5.91% in the control group, 27.78±4.7% in the 1 mT group, 
22.67±5.43% in the 1.5 mT group and 18.11±6.33% in the 2 mT 
group (Table-1). NMCR were decreased with increasing ELF MFs, in 
the 1.5 mT and 2 mT the exposure groups (p<0.05) compared to 
the control group.NMTR values were found to be 2.17±0.33 mm/
min in the control group, 1.82±0.32 mm/min in the 1 mT group, 
1.46 ± 0.34 mm/min in the 1.5 mT group and 1.24±0.29 mm/min in 
the 2 mT group.NMTR was decreased in the groups exposed to 1.5 
mT and 2 mT (p<0.05) compared to the control group.The edema, 
hyperemia, inflammation, ciliary loss, and goblet cell density were 
statistically significant difference between the control group 
and the groups exposed to 1.5 mT and 2 mT (p<0.05) (Table-2). 
Conclusion: Our rat model with ELF-MFs in the Helmholtz coil 
simulating the exposure to electromagnetic pollution in daily life, 
has shown the nasal mucosa damage and decreased NMCR and 
NMTR by rhinoscintigraphy as the ELF-MFs intensity increases.ELF-
MFs may be detrimental to mucociliary function depending on the 
frequency range and exposure time.Consequently, it is important to 
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be careful and take precautions for less exposure to electromagnetic 
pollution. References: 1.Hua X,Zeman KL,Zhou B,et al.Noninvasive 
real-time measurement of nasal mucociliary clearance in mice by 
pinhole gamma scintigraphy.J Appl Physiol.2010 Jan;108(1):189-96.

EP-061
High Resolution PET Detector Design Using SiPM Array
A. Radnia1, M. Farahani1, M. Ay2;  
1Research Center for Molecular and Cellular Imaging, Tehran, 
IRAN, ISLAMIC REPUBLIC OF, 22Department of Medical 
Physics and Biomedical Engineering, Tehran University of 
Medical Sciences, Tehran, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: Non-invasive preclinical PET imaging systems 
has superior capabilities in adopting molecular and cellular 
researches. Silicon Photomultiplier (SiPM) technology is suitable 
for Positron Emission Tomography (PET) based on its advantages 
specially in presence of magnetic field. Available SiPMs have variable 
pixel size and array size. The SiPM block uses in this work is 12×12 
array with overall dimension of 50 mm×50 mm with large number 
of outputs. We developed a PET detector block using channel 
reduction technique to reduce readout cost and complexity for 
preclinical imaging. Materials and Methods: Designed PET imaging 
system has 10 blocks, each block consist of: 1) A 24×24 LYSO:Ce 
array with 2mm pixel size and 10mm thickness coupled with 
SiPM array, 2) Channel reduction and multiplexing boards behind 
each detector block which reduce 144 slow signals to 16 energy 
channels and 144 fast outputs to 9 tile signals, and 3) Digital Front 
End (DFE) board that connects to the detector head and calculates 
position using 16 channels and 9 signals created in detector boards, 
energy using 16 energy channels, and time using 9 tile signals of 
photon incidence. All ten DFE Boards passes the information to a 
coincidence detection unit. Results: In 2D position histogram of 
each block, all crystal pixels are clearly resolved using a centroid 
positioning algorithm. The energy resolution after calibration and 
the time resolution of the detector block is 12.4% FWHM and 1.85 
ns. Conclusion: The developed detector using SiPM Array and 
Pixelated crystal has proper results for preclinical use based on the 
design simplicity and cost.

EP-062
Prognostic value of 18F-FDG brain PET in suicidal hanging: 
A preclinical study using a rat model of hanging-induced 
hypoxic brain injury
D. Kim1, H. Yoon2;  
1Incheon St. Mary’s Hospital, The Catholic University 
of Korea, Incheon, KOREA, REPUBLIC OF, 2Ewha 
Womans University, Seoul, KOREA, REPUBLIC OF.

Aim/Introduction: Hanging is the most common method of 
suicidal attempts and the frequency of patients visiting emergency 
departments has been increasing over the decades. The prediction 
of survival outcomes after hanging is important in comatose 
patients. In this preclinical study, we evaluated the value of F-18 
FDG brain PET as a prognostic indicator using a hanging-induced 
hypoxic brain injury (HBI) rat model. Materials and Methods: HBI 
was induced by mechanical hanging using Sprague Dawley rats. 
F-18 FDG brain PET images were acquired in 26 HBI rats 3 hours of 
post-injury and 4 controls. During the 1 month follow-up period, 
HBI rats were further classified as survivors (n = 15) and nonsurvivors 
(n = 11). Between-group regional (standardized uptake values 

normalized to the reference whole brain = SUVRWB, cerebellum 
= SUVRCB, and pons = SUVRpons) and voxel-based analyses were 
performed. The prognostic value of the SUVR was tested for overall 
survival(OS). Results: The survivor group showed a significantly 
higher SUVRWB, SUVRCB, and SUVRpons of the cerebral cortices 
than the nonsurvivor group (all p < 0.001). Voxel-based comparison 
also demonstrated significant reduction in the nonsurvivor group 
compared with the survivor group (familywise error-corrected p < 
0.05). However, there was no significant difference between controls 
and survivors. Of 3 reference regions, the SUVRpons demonstrated 
the largest difference between the survivor and nonsurvivor 
groups. The OS of the high SUVRpons group was significantly better 
than that of the low SUVRpons group (p < 0.001). Conclusion: 
F-18 FDG brain PET would be promising as an imaging modality 
that can provide early prognostic indicators in hanging-induced 
HBI. References: 1. Gunnell D, Bennewith O, Hawton K, Simkin S, 
Kapur N. The epidemiology and prevention of suicide by hanging: 
a systematic review. Int J Epidemiol. 2005;34:433-42.2. Balandiz 
H, Pehlivan S, Çiçek AF, Tugcu HJT. Evaluation of vitality in the 
experimental hanging model of rats by using immunohistochemical 
IL-1β antibody staining. Am J Forensic Med Pathol. 2015;36:317-
22.3. Matsuyama T, Okuchi K, Seki T, Murao Y. Prognostic factors in 
hanging injuries. Am J Emerg Med. 2004;22:207-10.4. Krol LV, Wolfe 
R. The emergency department management of near-hanging 
victims. J Emerg Med. 1994;12:285-92.

EP-063
Angiogenesis probe,68Ga-NODAGA-RGD: Study of 
pharmacokinetic behavior and quality control parameters
H. Pise1,2, B. Shetye1,2, M. Maria1,2, V. Rangarajan1,2;  
1Tata Memorial Hospital, Mumbai, INDIA, 2Homi 
Bhabha National Institute, Mumbai, INDIA.

Aim/Introduction: Integrin αvβ3 is a molecular marker for 
angiogenesis. It binds to extracellular matrix via amino acid 
sequence Arg-Gly-Asp (RGD). αvβ3 is significantly increased on 
activated endothelial cells during angiogenesis, not on quiescent 
endothelial cells. Chelating agent NODAGA binds to αvβ3 integrin 
by specific recognition of RGD sequence. We performed this 
study to assess the bio-distribution of 68Ga-NODAGA-RGD, its 
pharmacokinetic behavior. Materials and Methods: 25 µg of RGD 
peptide in 0.25M Na acetate solution was heated at 950C for 5 min, 
followed by Gallium chloride elution in 4 mL and heating for 10 
min. Reaction mixture was loaded on C-18 cartridge, extracted 
with 50% ethanol and passed through 0.22µ Millipore filter. RCP 
was evaluated by ITLC and HPLC (HPLC water and acetonitrile with 
0.01% TFA). Bio-distribution study was carried out by intravenous 
administration of tracer in 72 Swiss mice (80-100µCi) and 72 Sprague 
Dawley rats (200-300 µCi). Animals were sacrificed at 30 min, 1 and 
2 hrs. Organs were excised and counted. Distribution of activities in 
different organs was calculated as percentage injected activity per 
gram (%ID.g-1) of organ. Results: 68Ga-NODAGA-RGD was colourless, 
non-turbid. HPLC chromatogram showed RCP as 100%. RCP by ITLC 
was (0.1M Na Citrate: 30 min (99.48%), 1hr (98.2%), 2 hrs (98.61%), 
50% Acetonitrile: 30 min (98.23%), 1hr (97.89%), 2 hrs (97.78%)).Bio-
distribution study (%ID/g) Mice -Blood 30 min(4.15 ± 1.1), 1hr(1.52 
± 0.2), 2 hrs(0.43 ± 0.18), Liver 30 min(5.72 ± 1.26), 1 hr(4.95 ± 2.24), 
2 hrs(7.76 ± 2.44), Kidney 30 min(23.95 ± 8.43), 1 hr(17.95 ± 2.06), 2 
hrs(16.03 ± 3.59), Bladder 30 min(13.22 ± 4.59), 1 hr(19.76 ± 10.01), 
2 hrs(19.47 ± 9.51), Intestine 30 min(4.58 ± 0.64), 1 hr(6.08 ± 1.62), 
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2 hrs(11.13 ± 2.89).Rats -Blood 30min(0.85 ± 0.18), 1hr(0.48 ± 0.35), 
2 hrs(0.09 ± 0.04). Liver 30 min(0.85 ± 0.301), 1 hr(0.687 ± 0.283), 2 
hrs(0.721 ± 0.202). Kidney 30 min(5.676 ± 2.995), 1 hr(2.601 ± 0.473), 
2 hrs(1.373 ± 0.266).Bladder 30 min(38.477 ± 14.859), 1 hr(37.114 
± 14.084), 2 hrs(26.338 ± 15.833). Intestine 30 min(1.492 ± 2.429), 
1 hr(0.498 ± 0.157), 2 hrs(0.569 ± 0.167). Conclusion: Our study 
showed rapid clearance of tracer from blood and kidney. It showed 
prominent uptake in liver and intestine. Optimum time for scanning 
was 1 hr. Product was stable till 2 hrs. As 68Ga forms a thernostic 
pair, 68Ga-NODAGA-RGD is a choice of radiopharmaceutical for 
thernostic purpose. 

EP-064
The Process of Radiation Exposure Lymphocyte Damage 
Assessed by γH2AX Expression Level using Flow 
Cytometry
Z. Chen1, H. Wakabayashi1, R. Kuroda2, Y. Kitamura3, T. Kozaka3, S. 
Saito1, A. Inaki1, D. Kayano1, S. Kinuya1;  
1Department of Nuclear Medicine, Kanazawa University 
Hospital, Kanazawa, JAPAN, 2Department of Pediatrics, 
Kanazawa University Hospital, Kanazawa, JAPAN, 3Division 
of Probe Chemistry for Disease Analysis, Research Center for 
Experimental Modeling of Human Disease, Kanazawa, JAPAN.

Aim/Introduction: DNA double-strand breaks are considered the 
most relevant lesions to the DNA for the harmful effects of ionizing 
radiation (IR). The γ-H2AX foci in peripheral blood lymphocytes 
are used as a biomarker to assess individual DNA damage by IR in 
patients undergoing nuclear medicine therapy. Although γ-H2AX 
evaluation using a microscope is common, flow cytometry (FCM) 
offers simpler detection systems for γ-H2AX staining. This study 
aims to investigate lymphocyte damage by IR in mice through FCM 
quantitatively. Materials and Methods: In in vitro experiments, 54 
mice (BALB/cCrSlc; male) were divided into 8 groups and a control 
group (6 mice/group). The peripheral venous blood samples were 
exposed to external radiation from 0.1 Gy to 2.0 Gy. Lymphocytes 
were stained with CD4/CD8/B220 antibodies, and the expression 
levels of γ-H2AX were quantitatively surveyed by mean fluorescence 
intensity (MFI) values using FCM. In in vivo experiments, 42 mice 
divided into 7 groups (6 mice/group) received total-body radiation 
from 0.1 Gy to 1.5 Gy, while the control group remained unexposed 
(6 mice). Blood samples were collected after irradiation at the 
following time points: 0 day, 3 days, and 7 days. The temporal and 
dose-related alternation of MFI values were evaluated by ratios of 
MFIs after irradiation and the average control MFIs (MFI’/MFI). In 
internal irradiation experiments, 15 mice were injected with I-131 
sodium iodide solution (74MBq) intraperitoneally (5 mice/group), 
and 4 mice were set as the control group. Blood samples were 
collected to evaluate gamma counting and γH2AX expression level 
at 1 hr, 3hr, and 24 hr. The blood-to-blood S values (Sblood←blood) 
were applied for the blood absorbed dose estimation. Results: In 
vitro and in vivo external irradiation experiments indicated that 
the γH2AX expression levels of CD4, CD8, and B220 lymphocytes 
increased radioactivity-dependence significantly (P<0.001, Table1). 
And the in vivo experiments manifested no significant difference 
between the MFI’/MFI ratios of the experiment groups at 3 days 
and 7 days. In the internal irradiation experiments, low dose I-131 
exposure to blood induced γ-H2AX expression at 1hr, and no 
significant difference existed between the control and 24 hours 
of experimental groups (Table2). Conclusion: External radiation 
exposure damage is positively correlated to the absorbed radiation 

dose and the lymphocyte damage recovered in 3 days. Low-dose 
internal irradiation is substantiated to cause less lymphocyte 
damage, and the recovery process is about 24 hours. The simple 
FCM method may effectively assess the lymphocyte damage by IR 
quantitatively.  

EP-065
GFR determination in pigs based on late samples only
L. Jødal1, J. I. Brignone2, P. C. Ladefoged1, L. Lund3,2, T. B. Andersen1;  
1Dept. of Nuclear Medicine, Aalborg University Hospital, 
Aalborg, DENMARK, 2Dept. of Urology, Aalborg University 
Hospital, Aalborg, DENMARK, 3Dept. of Urology, 
Odense University Hospital, Odense, DENMARK.

Aim/Introduction: Glomerular filtration rate (GFR) is a common 
measure of renal function. It can be determined by injection of a 
radiotracer and measurement of the time-dependent concentration 
curve. In humans, GFR can be determined based on just a few 
blood samples rather than the full curve. We investigated if a similar 
simplification was possible in pigs. Materials and Methods: N=20 
pigs were injected with a known quantity of [99mTc]Tc-DTPA, with 
12 blood samples from 5 to 240 minutes after injection. GFR was 
determined as injected activity divided by area under area under a 
bi-exponential fit to the plasma concentration curve. A simplified 
method used only the last 3 (180-240 min), 4 (150-240 min) or 5 (120-
240 min) samples followed by a correction similar to what is used in 
humans. The GFR determination was repeated about 2 weeks later, 
at which time twelve of the twenty pigs had undergone surgery 
as part of a different research project, giving N=40 measurements. 
Results: A correction adjusted to pigs allowed determination based 
on just the late samples. With just 3 samples from 180-240 minutes, 
there were several outliers, and the typical deviation (standard 
deviation, SD) from the GFR from the bi-exponential fit was 7.5%. 
For both 4 samples (150-240 min) and 5 samples (120-240 min), 
the corresponding number was 4%. Conclusion: GFR in pigs can 
be reliably determined with a simplified procedure similar to the 
procedure used for human patients. 
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EP-070
18F-FET PET/CT performance in characterization of 
radiotherapy effects in Non-small-cell lung carcinoma 
brain metastases
A. Doma1,2;  
1Onkološki inštitut Ljubljana, Ljubljana, SLOVENIA, 2Medicinska 
fakulteta, Univerza v Ljubljani, Ljubljana, SLOVENIA.

Aim/Introduction: O-(2-[18F]-Fluoroethyl)-L-Tyrosine (18F-FET) 
became valuable for differentiating brain metastases radiotherapy 
effects, like radiation necrosis from recurrence. Cutoff values 
for 18F-FET uptake were introduced [1] to accurately distinguish 
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outcomes; however, the guidelines don’t discriminate between 
metastases of different malignancy origin. This study assesses 
accuracy of 18F-FET PET/CT in evaluation of outcome of Non-small-
cell-lung-carcinoma (NSCLC) metastases. Materials and Methods: 
29 NSCLC patients (20 female, 9 male) after radiotherapy of brain 
metastases, who were referred for 18F-FET PET/CT to differentiate 
local recurrence from radiation necrosis of suspicious contrast 
enhancing MRI lesions, were retrospectively included. Definite 
diagnosis was based on histopathological (6) results, clinical (3) 
or MRI (20) follow-up of 3 months after 18F-FET. Maximum uptake 
in tumor and nonaffected brain was determined on static 20-40 
minutes postinjection 18F-FET images. TBRmax was calculated. 
The diagnostic performance of 18F-FET, as determined by SUVmax 
and TBRmax, was assessed by ROC curve analysis using definite 
diagnosis as reference. Descriptive statistics is provided as mean/
range. Independent Student’s t-test was used to compare 2 
different groups. Optimal operating point on the ROC curve was 
calculated using Youden index, P values ≤0.5 considered significant. 
Results: Both SUVmax and TBRmax were higher in recurrent 
metastasis (n=6) than in radiation necrosis (n=23) patients, 
however TBRmax not being significantly higher (SUVmax 4.08±1.71 
vs 2.84±0.32, P=0.009; TBRmax 3.17±0.90 vs 2.75±0.38, P=0.31). 
Diagnostic accuracy of SUVmax and TBRmax reached 86% and 72% 
(AUC, 0.783; sensitivity 50%; specificity 96%; cutoff >4.17; p=0.011 
and AUC, 0.667; sensitivity 67%; specificity 74%; cutoff >3.12; 
p=0.24), respectively. Conclusion: Lower accuracy of TBRmax was 
observed for differentiation of progression/ radiation necrosis in 
NSCLC brain metastasis cohort in comparison to several reports of 
mixed-cancer origin brain metastases. The revealed cutoff value for 
TBRmax exceeds the 2.0-2.55 range [2, 3], reported by other authors. 
Brain metastases of different types of primary cancers might bear 
distinctive 18F-FET PET properties. Further study is needed to identify 
diagnostic accuracy and proper cutoff values of 18F-FET PET/CT for 
brain metastases of each particular cancer type. References: 1. 
Galldiks N, et al. PET imaging in patients with brain metastasis—
report of the RANO/PET group. Neuro Oncol. 2019 May; 21: 585-
595. 2. Ceccon G, et al. Dynamic O-(2-18F-fluoroethyl)-L-tyrosine 
positron emission tomography differentiates brain metastasis 
recurrence from radiation injury after radiotherapy. Neuro Oncol. 
2017;19:281-288. 3. Romagna A, et al. Suspected recurrence of brain 
metastases after focused high dose radiotherapy: can [18F]FET- PET 
overcome diagnostic uncertainties? Radiat Oncol. 2016;11:139.

EP-071
Dynamic 18F-FET PET aids in treatment planning of 
patients with brain tumor: a prospective study in Taiwan
S. Chan1,2, T. Chiu1, S. Tsai1;  
1Hualien Tzu Chi Hospital, Hualien, TAIWAN, 2School 
of Medicine, Tzu Chi University, Hualien, TAIWAN.

Aim/Introduction: There remains a paucity of studies addressing 
the utility of 18F-FET PET in patients with brain malignancy in the 
Asian population. We designed a prospective study to investigate 
the impact of dynamic 18F-FET PET on the treatment planning of 
patients with brain tumors. Materials and Methods: A group of 25 
patients with a suspected brain tumor on MRI (n=14) or recurrent 
glioma (n=11) were enrolled. All the patients received a dynamic 
18F-FET PET/CT scan of the brain. Time-activity curve (TAC) of the 
radiotracer in the tumor and target-to-background (TBR) of 18F-FET 
were analyzed. The gold standard for diagnosis was histological 

pathology and/or sequential brain MRI scans. Results: Among the 
14 patients with a suspected brain tumor on MRI, 9 were proved 
to have malignant brain tumors, including glioma, meningioma, or 
metastatic carcinoma. The median TBR was 3.33. Another 5 patients 
had benign pathology. The median TBR was 1.66 and TAC analysis 
demonstrated an accumulative pattern. Of the 11 patients with 
suspected recurrent glioma, 9 were proved to have malignant 
disease. The median TBR of these 9 patients was 3.49 and all of 
them had a time-to-peak value of < 2700 seconds. The other two 
patients had a TBR <2 and were proved to have post-treatment 
inflammation. In our study patients, the TBRs of malignant brain 
tumors were higher than those with benign pathology. TAC 
analysis showed a wash-out pattern in 8 patients and all of them 
had malignant tumors or recurrent gliomas regardless of the TBR. 
Conclusion: Our preliminary results show that 18F-FET PET aids in 
the diagnosis and treatment planning of patients with brain tumors 
in the Asian population. A combination of dynamic and static 
PET image parameters differentiate malignant brain tumors from 
treatment-related changes or other benign pathology.

EP-072
18F-FDOPA PET fused to MRI improves differentiation 
between tumor viability and treatment related changes in 
brain tumors
M. Suárez-Piñera1, L. Rodriguez-Bel1, A. Pons-Escoda2, C. 
Martinez-Ramos1, M. Pudis1, P. Plaza-López3, M. Cortes-Romera1;  
1Department of Nuclear Medicine. Institut de Diagnòstic Per 
La Imatge (IDI), Bellvitge University Hospital, Barcelona, SPAIN, 
2Department of Radiology. Institut de Diagnòstic Per La Imatge 
(IDI), Bellvitge University Hospital, Barcelona, SPAIN, 3Department 
of Nuclear Medicine. Hospital Quirónsalud, Barcelona, SPAIN.

Aim/Introduction: This study aimed to assess the value of 
Dihidroxy-[18F]fluoro-phenylalanine (18F-FDOPA) PET to identify 
local recurrence/progression from treatment related changes (TRC) 
in patients with brain tumors (BT): primary tumors and metastasis. 
Materials and Methods: Retrospective study of 55 patients (60 
lesions in total) with previously treated BT: 20 primary tumors 
(PT) and 35 metastasis tumors (MT) and clinical or radiological 
suspected of local recurrence. A FDOPA PET was performed in each 
patient and PET images were fused with MR (AW Server, GE). Fused 
images were analyzed: A.visual; using a scale 0-3 (0: no uptake, 1: 
diffuse uptake less/equal to contralateral cortex, 2: diffuse or focal 
uptake higher to contralateral cortex and lower to contralateral 
striatum, 3: focal or diffuse equal/higher to contralateral striatum) 
and B.semiquantitative; using a ratio lesion to contralateral cortex 
(L/C) and lesion to contralateral striatum (L/S). Imaging findings 
were correlated with clinical follow-up, with histopathological 
results when they were available and with the decision taken by the 
multidisciplinary brain tumor board Sensitivity (S), Specificity (Sp), 
positive predictive value (PPV) and negative predictive value (NPV) 
were calculated in total and for each group. T-test was performed 
to evaluate statistical differences between groups. The value of the 
additional information from fused images was evaluated by means 
of ROC analysis. Results: Out of 60 lesion, 40 (67%) were considered 
to have local BT recurrence/progression and 20 (33%) had TRC. 
FDOPA PET/MRI fused images showed 60 lesions in total, 33 true 
positive, 7 false positive 19 true negative and 1 false negative. S, Sp, 
PPV, NPV in detecting local tumor viability were: 97%, 73%, 82.5% 
and 95%. FDOPA PET/MRI fused images showed 21 lesions in PT; 
S, Sp, PPV, NPV were: 94%, 80%, 94% and 80%. FDOPA PET/MRI 
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fused images showed 39 lesions in BM; S, Sp, PPV, NPV were: 100%, 
71%, 75% and 100%. The best overall accuracy was obtained by 
combining visual and semiquantitative analysis using the L/S ratio 
on the fused images (p=0,05) versus L/C (p=0,29). All BT with L/S 
ratio ≥ 1 were recurrence with a sensitivity and specificity of 100%. 
The ROC analysis demonstrated a higher diagnostic performance 
of fused images compared to PET/CT alone for detecting BT 
recurrence/ progression p=0,03. Conclusion: The results of this 
study support that fused18F-FDOPA PET/MRI provide an additional 
diagnostic value compared with PET/CT in the detection of 
BT recurrence/progression in both primary tumours and brain 
metastases. 

EP-073
18F-FET PET/CT imaging: preliminary experience in a 
group of patients with recurrent glioma- a single-center 
experience
S. Mazzarri1, M. Della Porta1, R. Pratali1, C. Gambacciani2, F. Pieri2, 
E. Borsò1, D. Bacciardi1, O. Santonocito2, N. Mazzuca1;  
1Dept. Nucl. Med., Azienda ASL Toscana Nord 
Ovest,LI, Livorno, ITALY, 2Dept. Neurosurgery, Azienda 
ASL Toscana Nord Ovest, LI, Livorno, ITALY.

Aim/Introduction: In the management of patients (pts) with 
suspect of recurrent glioblastoma, the MRI specificity in detecting 
recurrence remains limited1. Brain PET provides information about 
tumor metabolism and can contribute to improve diagnostic 
accuracy of cerebral neoplasm2. We performed a retrospective 
analysis to evaluate clinical value of O-(2-18F-fluoroethyl)-L-tyrosine 
(18F-FET) PET in the diagnosis of glioblastoma recurrence. Materials 
and Methods: We retrospectively evaluated 38 consecutive pts 
(26 males, 12 females, mean age 57±11 years) with WHO grade 
II-IV glioma undergoing 18F-FET PET imaging and MRI in order to 
estimate tumor progression. More specifically, 18F-FET-PET was 
performed to investigate gadolinium enhancement suspected 
for recurrence. Maximum Tumor to Brain Ratio (TBRmax) and 
Maximum Standardized Uptake Value (SUVmax) of 18F-FET were 
determined, using cut-off values of 2.15 and 2.5, respectively2. Pts 
were divided into two groups according to their WHO classification 
(WHO grade II-III vs WHO grade IV) and according to MRI results 
based on the qualitative intensity of gadolinium uptake (absent/low 
enhancement being considered negative for recurrence, while high 
enhancement being considered suspected for tumor relapse). We 
applied Student t-Test to estimate statistical differences between 
these groups in terms of SUVmax and TBRmax. Results: Since all 
18F-FET PET studies considered showed glioblastoma recurrence 
or suspect of recurrence, all pts underwent surgery to treat tumor 
relapse. For each case, neuropathological diagnosis of glioblastoma 
recurrence was later confirmed. Statistical analysis indicated no 
significant difference in terms of TBRmax and SUVmax between 
groups divided according to WHO classification (p-value 0.432 and 
0.389), and between pts with MRI result negative for recurrence vs 
suspected for tumor relapse (p-value 0.347 and 0.853). 18F-FET PET 
was positive on 12 patients with negative or doubtful MRI, thus 
modifying the management in 32% of the patients, data in line with 
the literature3. Conclusion: 18F-FET PET can represent a reliable tool 
to improve the selection of patients with relapsed glioblastoma and 
suitable for salvage surgery, with an impact on pts management. 
Statistical analysis confirmed the accuracy of 18F-FET PET in 
diagnosing glioblastoma recurrence. References: 1. Romagna 
et al. Suspected recurrence of brain metastases after focused 
high dose radiotherapy: can [18F]FET- PET overcome diagnostic 
uncertainties? Radiation Oncology (2016) 11:139 2. Carina S. et al. 

Current trends in the use of O-(2-[18F]fluoroethyl)-L-tyrosine ([18F]
FET) in neurooncology Nucl Med Biol. 2021 Jan;92:78-84. 3. Cornelia 
B. et al.Impact of 18F-FET PET/MR on clinical management of brain 
tumor patients J of Nucl Med, published on August 5, 2021 

EP-074
Clinical impact of 11C-Methionine PET/CT findings in the 
management of patients with brain lesions
Á. Gutiérrez-González, I. Martínez-Rodríguez, J. Andrés-Pacheco, 
M. De Arcocha-Torres, A. Sánchez-Salmón, J. Jiménez-Bonilla, V. 
Mendi-Barcina, N. Martínez-Amador, F. Gómez-De la Fuente, A. 
Bota-Bota, M. Pombo-López, A. García-Ruiz, M. Rodil-Gallego, R. 
Quirce;  
Nuclear Medicine Service. Marqués de Valdecilla 
University Hospital. Molecular Imaging Group (IDIVAL). 
University of Cantabria, Santander, SPAIN.

Aim/Introduction: A precise evaluation of brain lesions has 
important therapeutic and prognostic implications in terms of 
morbidity and mortality. Structural imaging techniques have 
limitations, especially in the differential diagnosis between post-
therapeutic changes and tumor persistence/recurrence. Our aim 
was to evaluate the contribution of metabolic imaging using 
11C-Methionine PET/CT (MET) in the characterization of brain 
lesions and its clinical impact in the therapeutic decision-making. 
Materials and Methods: We performed a retrospective study 
involving 29 patients (17 men; 56.24±15.26 years) with brain 
lesions. Fifteen patients (51,7%) had primary brain lesions (33.3% 
glioblastomas). The remaining 14 patients (48,3%) presented 
metastatic lesions (most frequently lung and breast tumors, 
35,7% and 21,4%, respectively). MET was requested for differential 
diagnosis between tumor recurrence/persistence vs. radionecrosis 
in 25 patients, for differential diagnosis between benign/malignant 
lesions in 3, and for delineation of tumor extent for surgery in 1. 
Brain MET scans were acquired 10 minutes after iv injection of 370-
555 MBq of 11C-Methionine. MET images were visually analyzed 
and considered positive when the uptake in the suspicious area 
was greater than the adjacent normal tissue. The final diagnosis was 
established by histological examination in 8 patients and clinical 
and imaging follow-up in 19. Two patients died before the final 
diagnosis. We also analyzed the clinical impact of MET findings 
in the therapeutic decision-making. Results: MET was negative 
in 5/29 patients (17.3%). In all of them MRI and clinical follow-up 
confirmed non-malignancy (1 with a congenital malformation 
and 4 with necrotic post-therapeutic changes). MET was positive 
for tumoral recurrence/malignancy in 24/29 patients (82.7%). Eight 
of these 24 patients underwent surgery, in 6 of them a tumoral 
recurrence was confirmed and in 2 the histological diagnosis was 
radionecrosis. Sixteen patients were re-evaluated with MRI and 
follow-up, in 13 of them tumoral recurrence was confirmed (12 
underwent radiotherapy/chemotherapy, and one palliative care), 
in 1 patient the diagnosis by MRI was subacute stroke, and finally 
2 patients progressed and died without histological/imaging re-
evaluation. Sensitivity, specificity, predictive positive and negative 
value, and accuracy of MET were 100%, 62.5%, 87.5%, 100% and 
89.7%, respectively. Conclusion: Although visual analysis of brain 
MET scans provided a good diagnostic reliability for the differential 
diagnosis of tumoral recurrence/persistence vs. radionecrosis and 
the metabolic characterization of brain lesions with a high negative 
predictive value, having a relevant impact in the therapeutic 
decision-making, its lack of specificity suggests that a deeper 
analysis of the findings should be applied. 
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EP-075
To evaluate the diagnostic efficacy of [99mTc] methionine: 
A head-to-head comparison with [11C] methionine in 
glioma patients
P. Kumar1, A. Kumar1, C. Nagaraj1, J. Saini1, S. Mangalore1, N. 
Sadashiva1, M. Beniwal1, P. Panwar2, A. K. Mishra3;  
1National Institute of Mental Health & Neuro Sciences 
(NIMHANS), Bengaluru, INDIA, 22Institute of Nuclear 
Medicine and Allied Sciences, Delhi, INDIA, 3Institute of 
Nuclear Medicine and Allied Sciences, Delhi, INDIA.

Aim/Introduction: A single vial of Bis-methionine-DTPA (MDM)] 
was prepared by Mishra et al and tested clinically in breast cancer 
and glioma patients. Aim: In our study, we had done head-to-
head comparison of [99mTc] methionine with [11C] methionine 
in glioma patients. Materials and Methods: 21 patients were 
enrolled for the study, out of which 10 are post-operated patients 
(8 male and 2 female) and other group has 11 patients (3 male and 
8 female). All the patients were undergone [99mTc] methionine 
SPECT-CT (Symbia - T6, Siemens) followed by [11C] methionine 
PET-MR (mMR Biograph, Siemens) within 2.3 + 0.5 days.. The scans 
were interpreted separately by an experienced nuclear medicine 
physician and a radiologist. For the analysis, images were processed 
using OsiriX MD software (Pixmeo SARL, Switzerland). Results: For 
Post-OP gliomas, all the indices significantly discriminated tumor 
recurrence from radiation necrosis (P = 0.002 for T/NTmean , p = 
0.044 for T/NTmax, p = 0.044 for L/Nmean, p = 0.022 for SUVmax, P 
= 0.044 for L/Nmax) except for SUVmean (p = 0.089). Likewise, with 
respect to Pre-OP gliomas, all the indices significantly discriminated 
low-grade glioma from high grade glioma (p = 0.024 for T/NTmean 
, p = 0.012 for T/NTmax, p = 0.006 for SUVmean, p = 0.006 for 
SUVmax, p = 0.012 for L/Nmax) except for L/Nmean (p = 0.067) 
(figure-1). [99mTc] methionine has sensitivity and specificity of 87% 
and 100% respectively in post-op cases to differentiate recurrence 
from necrosis as compared to 72% and 60% in pre-op cases. A 
significant and strong positive correlation (Spearman’s coefficient 
(rs) = 0.611, P < 0.004) was observed between Vt PET and Vt MR. 
Likewise, a significant and strong positive correlation (Spearman’s 
coefficient (rs) = 0.610, P < 0.004) was found between Vt SPECT 
and Vt MR. Figure-2 showed a representative image comparison 
between MR, PET, and SPECT. Conclusion: [99mTc] methionine 
can be an economical amino acid SPECT tracer for differentiating 
recurrence from necrosis. References: Singh B, Kumar N, Sharma S, 
Watts A, Hazari PP, Rani N, Vyas S, Anish B, Mishra AK. 99mTc-MDM 
Brain SPECT for the Detection of Recurrent/Remnant Glioma-
Comparison With ceMRI and 18F-FLT PET Imaging: Initial Results. 
Clin Nucl Med. 2015 Oct;40(10):e475-9. Arora G, Sharma P, Sharma 
A, Mishra AK, Hazari PP, Biswas A, Garg A, Aheer D, Kumar R. 99mTc-
Methionine Hybrid SPECT/CT for Detection of Recurrent Glioma: 
Comparison With 18F-FDG PET/CT and Contrast-Enhanced MRI. 
Clin Nucl Med. 2018 May;43(5):e132-e138.

EP-076
Our Experiences with 18F-DOPA PET/CT in Detecting 
Tumor Recurrance in Patients with Glioma
Z. Mikó, G. Sipka, S. Urban, A. Bakos, I. Farkas, T. Czekus, S. Nagy, L. 
Pavics, Z. Besenyi;  
University of Szeged Institution of Nuclear 
Medicine, Szeged, HUNGARY.

Aim/Introduction: In neuro-oncology practice, 
radiopharmaceutical-labelled amino acid-based PET/CT scans are 
an integral part of glioma diagnosis and staging, alongside contrast 
MRI as the “gold standard”. It is widely known that the 18F-DOPA 
PET/CT can provide additional information to classify gliomas, 
distinguish tumour recurrence from therapy-induced changes, 
to assess treatment response and to estimate prognosis in low-
grade gliomas. The aim of the present study was to determine the 
significance of dynamic parameters obtained during 18F-DOPA PET/
CT in detecting tumour recurrence. Materials and Methods: In our 
study, 22 patients (12 males and 10 females, age at diagnosis: 44.9 
years) who underwent 18F-DOPA PET/CT after surgical resection of 
glioma were retrospectively investigated. In all cases pathological 
F-DOPA accumulation was detected intracranially. We followed our 
patients with MRI to validate our results. Identification of lesions was 
performed semi-automatically on both early fusioned and delayed 
images. We determined early (T0) and delayed (T1) tumour contours 
and defined the union (T0 ∪ T1), the intersection (T0 ∩ T1) and the 
difference of the two sets (T0 \ T1 and T1 \ T0 ). Static parameters 
(lesion SUVmax/mean, striatum, gray matter and cerebellum 
SUVmax/mean) and dynamic parameters of the striatum and the 
lesion time-activity curve (TAC) were also determined, to find the 
relationship between clinical and histopathological information 
with these parameters. Results: We found 34 lesions in the brain 
of our 22 patients. As we expected, SUVmax, SUVmean and kinetic 
curve parameters of the lesions were significantly different from 
the values of all reference regions (Mann-Whitney, P<0,0001). Tmax 
values of the lesions were predictive for the isocitrate dehidrogenase 
(IDH) status of the primary tumor. Tmax was significantly shorter in 
the IDH negative lesions (Mann-Whitney, P = 0,0441). We found 
that the dynamic parameters (curve slope and T ½) of the T1 \ T0 
contour were significally different from the parameters of the union, 
intersection and T0 \ T1 contours. Conclusion: 18F-DOPA PET/CT 
is an effective diagnostic method to detect tumour recurrence in 
glioma patients after surgery. Dynamic and static parameters are 
also accurate in detecting malignancy. Recommendations suggest 
that tumour contours should be determined on delayed images, 
but we have found that fused dynamic images are also suitable for 
this purpose and have shown that delayed images can also contain 
information with non-tumour specific properties (T1 \ T0). We have 
identified a correlation between IDH mutation status and curve 
parameters, which requires further investigation 
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EP-077
Diagnostic value of [18F]FACBC PET in brain metastases
K. Johannessen1, S. Øen1,2, L. Pedersen3, E. M. Berntsen1,2, J. 
Totland4, H. Johansen2, T. Bogsrud5,6, T. S. Solheim7,8, A. Karlberg1,2, 
L. Eikenes1;  
1Department of Circulation and Medical Imaging, Norwegian 
University of Science and Technology, Trondheim, NORWAY, 
2Department of Radiology and Nuclear Medicine, St. Olavs 
hospital, Trondheim University Hospital, Trondheim, NORWAY, 
3Department of Neurosurgery, University Hospital of North 
Norway, Tromsø, NORWAY, 4Department of Radiology, University 
Hospital of North Norway, Tromsø, NORWAY, 5Aarhus University 
Hosipital, Aarhus, DENMARK, 6PET-Centre, University Hospital 
of North Norway, Tromsø, NORWAY, 7Department of Clinical 
and Molecular Medicine, Norwegian University of Science and 
Technology, Trondheim, NORWAY, 8Cancer Clinic, St. Olavs 
Hospital, Trondheim University Hospital, Trondheim, NORWAY.

Aim/Introduction: Brain metastases (BMs) are the most common 
intracranial tumours in adults. BM patients have a poor prognosis 
with a median survival of 6 months, varying with tumour origin 
and treatment. The primary treatment for BMs is stereotactic 
radiosurgery (SRS). Contrast-enhanced MRI (ce-MRI) is the 
recommended imaging modality for BM detection and treatment 
planning. However, ce-MRI equivocal findings present a clinical 
challenge, particularly when it comes to differentiating treatment 
related changes from malignancy. Amino acid positron emission 
tomography (AA-PET) relies on increased activity and expression of 
AA transport systems in tumours, providing functional information 
which can complement structural ce-MRI. This study aimed to 
evaluate whether combined [18F]FACBC PET/MRI could provide 
additional diagnostic information compared to MRI alone in 
patients with BMs. Materials and Methods: Eighteen patients with 
newly diagnosed BMs or suspected recurrence received 35-min 
dynamic [18F]FACBC PET/MRI examinations. Clinical evaluations 
were conducted by experienced nuclear medicine physicians and 
neuroradiologists. Patients were grouped depending on whether 
they had undergone SRS (SRS group) or not (noSRS group). Analyses 
of standardized uptake values (SUVs), lesion-to normal (L/N) ratios, 
time-activity-curves (TACs) as well as ce-MRI and PET volumetric 
analysis was performed. Spatial similarities of tumour volumes were 
evaluated using the Dice similarity coefficient (DSC). Results: In the 
noSRS group, 29/29 brain lesions were defined as “MRI positive”. 
19/29 lesions with Dmax_MR ≥ 7 mm were detected with [18F]
FACBC PET and had high uptake (SUVmax_L: 1.2-8.4, L/N: 3.9-25.9). 
10/29 lesions with Dmax_MR ≤ 8 mm were undetected due to 
low [18F]FACBC uptake (SUVmax_L: 0.3-1.2, L/N: 1.0-2.7). In the SRS 
group, 4/6 lesions were defined as “MRI positive”, while 2/6 lesions 
were defined as “MRI negative” indicative of radiation necrosis. All 
six lesions had Dmax_MR ≥ 15 mm and were detected with [18F]
FACBC PET (SUVmax_L: 1.4-4.2, L/N: 3.6-12.6). All TACs had an early 
peak, either followed by a plateau or a decreasing slope. [18F]FACBC 
PET volumes correlated with (Spearman, rs=0.95, p<0.001) and 
were comparable in size (Wilcoxon, p=0.49) to ce-MRI volumes 
but were only partially congruent (DSC: 0.66 ± 0.18). Conclusion: 
[18F]FACBC PET demonstrated uptake in BMs regardless of primary 
tumour origin (lung, gastrointestinal, breast, thyroid and malignant 
melanoma) and provided higher average L/N ratios than has been 
reported with other AA-PET tracers in this patient group. However, 
[18F]FACBC did not perform as well as ce-MRI in detecting small BMs. 
The role of [18F]FACBC PET in evaluating BM recurrence should be 
investigated further. 

EP-078
Value of amino acid PET vs. MRI RANO criteria in 
assessment of response to bevacizumab therapy in 
recurrent high grade glioma: a meta-analysis
A. Chaban1, B. Waschulzik2, W. Weber1, I. Yakushev1;  
1Dept. of Nuclear Medicine, Technical University of Munich, 
Munich, GERMANY, 2Institute of AI and Informatics in Medicine, 
Technical University of Munich, Munich, GERMANY.

Aim/Introduction: Bevacizumab (BEV) is an FDA approved 
therapeutic agent for patients with recurrent glioblastoma. It is 
also commonly used in subjects with other recurrent high-grade 
gliomas (rHGG). As BEV reduces permeability of the blood brain 
barrier, assessment of response to BEV therapy with MRI is very 
challenging. There is increasing evidence that amino acid PET can 
help to diagnose progressive disease under the BEV therapy earlier 
then MRI. Thus, the aim of this study was to summarize evidence on 
the value of amino acid PET and MRI in assessment of response to 
BEV therapy. Materials and Methods: Medical databases MEDLINE, 
PubMed, EMBASE, and the Cochrane Library were screened for 
studies in English, in which individual data on recurrent overall 
survival (rOS), follow-up MRI and amino acid PET findings were 
available. In all included studies, PET findings were categorized into 
pathological (PET+) and normal (PET-) according to local institutional 
criteria. MRI images were assessed according to the RANO criteria. 
To produce comparable outcome, we post hoc treated complete 
response (CD), partial response (PR), and stable disease (SD) as 
normal (MRI-), while progressive disease as pathological (MRI+). 
Results: Following the above criteria, 5 studies with tracers O-(2-
18F-fluoroethyl)-L-tyrosine (n=3), 3,4-dihydroxy-6-[18F]-fluoro-L-
phenylalanine (n=1), and 11C-methyl-L-methionine (n=1), with a 
total of 72 patients were included. Median rOS was 8.8 months (range 
1.4-38). rOS was significantly (p<0.001) lower in the PET+ (n=39, 
7.6±5.5 months) than in the PET- (n=33, 13.3±7.4 months) group. 
rOS was marginally (p=0.052) lower in the MRI+ (n=18, rOS 7.3±3.4 
months) than in the MRI- (n=54, rOS 11.2±7.9 months) group. PET+ 
findings predicted treatment failure within 9 months with a pooled 
sensitivity and specificity of 76% (95% CI 60-87) and 71% (95% CI 
53-83), respectively. Corresponding values for MRI were 32% (95% 
CI 19-48) and 82% (95% CI 66-92). Heterogeneity was overall low. 
Conclusion: The present meta-analysis indicates a substantially 
higher sensitivity of amino acid PET vs. RANO MRI in predicting 
failure of bevacizumab therapy in rHGG. With a sensitivity below 
that by chance MRI is not helpful for this indication.
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EP-079
Estimation of machine learning prediction model accuracy 
improvement with metastatic gene and image features in 
head and neck cancer
B. Kim1, K. Kim1, H. Ju2, I. Lim1, S. Woo1;  
1Korea institutes of radiological and medical sciences, Seoul, 
KOREA, REPUBLIC OF, 2Radiological & Medico-Oncological Sciences, 
University of science & technology, Daejeon, KOREA, REPUBLIC OF.

Aim/Introduction: The PET image texture feature and hub 
gens has been improved the prediction models. In this study, 
the improvement prediction model accuracy was estimated by 
comparing metastasis related hub gens/image features from 
18F-FDG PET image and 22 genes/image features from 18F-FDG PET 
image. Materials and Methods: The 18F-FDG PET image and NGS 
data were obtained from TCGA/TCIA database. 32 patient’s NGS and 
image data were used for analysis. Hub genes were extracted by 
gene expression pattern by WGCNA and metastasis related gene 
function by David tool. Twenty-two hub genes were extracted from 
hub gene assay. 47 image features were extracted form 18F-FDG PET 
image by Lifex tool. All 47 image features and 22 hub genes were 
tested by ROC assay. Relative risk and odds assay as univariate assay 
was performed for selection of metastatic image features and hub 
genes with metastasis index. The accuracy of prediction models 
with 47 image features/hub genes and metastatic image features/
hub genes were compared with random forest algorithms. Results: 
Metastasis related 10 image features and 12 genes were extracted 
with AUC over 0.6. 5 image features and 3 hub gens were extracted 
with AUC over 0.6. The relative risk/p-value of 3 hub genes; JUN, 
PLOD2 and IL6 were 9/0.0247, 4.5/0.0261 and 7/0.0494, respectively. 
The relative risk/p-value of 5 image features; GLZLM_GLNU, GLRLM_
GLNU, GLRLM_RLNU, GLZLM_ZLNU and TLG were 6.00/0.0063, 
2.6/0.0065, 3.6667/0.0125 and 2.5/0.0386, respectively. Prediction 
model with random forest algorithm shows highest accuracy. The 
test AUC and test accuracy of prediction model with 22 hub genes 
and 47 image features were 0.701 and 0.733, respectively. The test 
AUC and test accuracy of prediction model with three hub genes 
and five image features were selected by univariate assay for relation 
to metastasis 0.846 and 0.886, respectively. Conclusion: In this study, 
the accuracy of the metastasis prediction model was improved 
with the metastatic hub genes and non-uniformity image features 
in head and neck cancer. It is expected that it can be applied to 
clinical practice by improving the accuracy of the predictive model 
through the convergence of two different technologies. 

EP-080
Prognostic value of 18F-FDG PET/CT radiomics in patients 
undergoing salvage total laryngectomy for a recurrent or 
second primary squamous cell carcinoma of the larynx 
and hypopharynx
K. Goffin1,2, J. Debacker3,4,5, Y. D’Asseler6,7, V. Schelfhout6,7, V. Vander 
Poorten8,9, J. Meulemans8,9, W. Huvenne3,4;  
1Department of Nuclear Medicine, University Hospitals Leuven, 
Leuven, BELGIUM, 2Division of Nuclear Medicine & Molecular 
Imaging, KU Leuven, Leuven, BELGIUM, 3Department of Head 
and Skin, Ghent University, Ghent, BELGIUM, 4Department 
of Head and Neck Surgery, Ghent University Hospital, Ghent, 
BELGIUM, 5Department of Nuclear Medicine, University Hospital 
Brussels, Brussels, BELGIUM, 6Department of Diagnostic 
Sciences, Ghent University, Ghent, BELGIUM, 7Department of 
Medical Imaging, Nuclear Medicine, Ghent University Hospital, 
Ghent, BELGIUM, 8Department of Otorhinolaryngology-
head and neck surgery, University Hospitals Leuven, 
Leuven, BELGIUM, 9Department of Oncology, Section Head 
and Neck Oncology, KU Leuven, Leuven, BELGIUM.

Aim/Introduction: Salvage total laryngectomy (STL) is a valid 
treatment option for patients with a residual, recurrent or second 
primary squamous cell carcinoma of the larynx and hypopharynx 
after primary (chemo)radiation therapy. Although oncological 
outcomes are satisfactory, the prognosis after STL is highly variable 
between patients. As most prognostic markers for recurrence after 
STL are based on pathological assessment after the surgical removal 
of the tumor, we hoped to identify pre-operative prognostic factors 
by using texture analysis of presurgical ¹⁸F-FDG PET/CT imaging. 
Materials and Methods: In this multicenter retrospective study, 55 
patients undergoing STL that received a presurgical ¹⁸F-FDG PET/CT 
were eligible for inclusion. Robustness of the radiomics features was 
analyzed by the intraclass coefficient (>0.7) on three delineation 
methods (1) manual delineation by an experienced nuclear 
medicine physician; (2) 40% of the SUVmax, and (3) three standard 
deviations above the liver SUVmean. In addition, the impact of 
the features on patient overall (OS), disease-specific (DSS) and 
progression-free survival (PFS) was calculated using univariate Cox 
regression analysis. The prognostic impact of clinicopathological 
factors and statistically significant radiomics features was visualized 
by Kaplan-Meier analysis. Results: A total of 55 out of 63 radiomics 
features proved sufficiently robust for further analysis. Besides 
clinical or pathological prognosticators such as T-status (p=0.004), 
lymphovascular (p=0.015) and perineural invasion (p=0.013), we 
identified eight non-SUV related textural features significantly 
influencing PFS, but not OS nor DSS, in univariate analysis. Of these 
features, the Neighbouring Gray-Level Dependency Matrix (NGLDM, 
p<0.001) and the Gray-Level Co-occurrence matrix dissimilarity 
(GLCM_dissimilarity, p=0.002) provided the highest significance 
level regarding PFS. Conclusion: This exploratory study delivers 
an important proof-of-concept which illustrates the potential of 
standard-of-care imaging in identifying patients at high risk for 
recurrence after STL. Prospective data are warranted to validate 
these preliminary findings. 
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EP-081
Prediction of the evolution of patients with laryngeal 
cancer, based on SUVMAXas a metabolic index
F. Sebastián Palacid1, J. Á. Badell Martínez2, A. C. Peñaherrera 
Cepeda2, J. C. Cañadas Salazar2, J. G. Villanueva Curto2, C. Riola 
Parada2, L. G. Diaz González2, P. García-Talavera San Miguel2, F. 
Gómez-Caminero López1;  
1Hospital Clínico Universitario Valladolid, Valladolid, SPAIN, 
2Complejo Asistencial Universitario Salamanca, Salamanca, SPAIN.

Aim/Introduction: To determinate if SUVmax allows predicting 
survival and tumor recurrence in patients with laryngeal carcinoma. 
Materials and Methods: Retrospective study of 279 patients (14 
women and 265 men; average age 64.7 years old) diagnosed with 
laryngeal carcinoma between 2014 and 2019. Patients were divided 
into four groups based on the SUVmaxvalue of the primary lesion at 
diagnostic 18F-FDG PET-CT: Group I (SUVmax < 8: n1=59 patients); 
group II (SUVmax 8-12: n2=73 patients); group III (SUVmax 12-16: 
n3=63 patients) and group IV (SUVmax > 16: n4=84 patients). We 
evaluated some variables such as survival, mortality, the incidence 
of metastases and/or locoregional recurrence, and the frequency 
of second tumor from diagnosis to the present time. Results: The 
overall average mortality was 41.6% (116 patients), the overall 
average survival was 13.64 months, the incidence of locoregional 
recurrence was 23% (64 cases), distant metastases was 12% (33 
cases), and second tumors was 25.5% (71 cases).When comparing 
the different groups based on SUVmax, it was observed that 
the patients belonging to the group IV presented statistically 
significant differences in terms of mortality (p=0.0062) and 
incidence of locoregional recurrence (p=0.0010).Patients in groups 
I and II (SUVmax < 12; 47%) had a longer survival than the rest of 
the patients, which could suggest that the lower the metabolic 
rate of the lesion, the less aggressive it is. On the other hand, the 
patients in the group I presented significant differences in terms 
of the development of second tumors (p=0.0028).The appearance 
of distant metastases did not present statistically significant 
differences between the groups. Conclusion: The SUVmax value 
of primary laryngeal tumors, used as a metabolic index, could be 
used to reliably predict the evolution and prognosis of patients 
in terms of survival, risk of mortality, future second tumors and/or 
locoregional tumor recurrence. However, it does not predict the 
appearance of distant metastases. 

EP-082
Utilility of sentinel lymph node biopsy as a diagnostic 
method to detect occult cervical metastases in Early 
Squamous Cell Carcinoma of the Oral Cavity
T. Moreno-Monsalve, J. Navarro Fernández, M. Castellón 
Sánchez, T. Rodriguez Locarno, A. Leiva Montejo, A. De Agrela 
Serrao, L. Frutos Esteban, L. Mohamed Salem, A. Hernández 
Martínez, F. Hernandez Almagro, R. Mears Baño, J. Contreras 
Gutiérrez;  
Hospital Universitario Virgen De La Arrixaca, Murcia, SPAIN.

Aim/Introduction: The involvement of cervical lymph nodes is a 
critical prognosticator of OSCC since it has been associated with a 
50% decrease in OS. For this reason, management of the neck is a 
vital component of high-quality oncologic care of these patients. 
The aim of this study was to assess the effectiveness of sentinel 
lymph node biopsy (SNB) for OSCC in identifying metastasis and 
determining whether elective neck dissection (END) is necessary. 
Also, we evaluated the role of histological parameters to determine 

the risk of recurrence. Materials and Methods: A retrospective 
review of patients with OSCC whom underwent SNB between 
2019 and 2021 was performed. 15 patients with cN0 OSCC were 
treated with primary resection, SNB and END. Mean follow‐up 
for the study was 29 months. Sensitivity, specificity and negative 
predictive value (NPV) were calculated in the validation of the 
technique. Chi-square test and t-test were used to establish the 
association between the biopsy result of SNB and END, as well to 
correlate the different variables related to the tumor and the local 
and regional recurrence of the disease. Survival time was assessed 
using Kaplan-Meier curves, and the comparison of these curves 
was performed using the Log-Rank test. Results: A total of 15 
cases were included in the study for analysis. Among the different 
locations, the anterior two-thirds of the tongue (81.81%) was the 
most frequent location. 14 were T1N0 and 1 was T2N0. Diagnostic 
accuracy, sensitivity, specificity and NPV were 100%. Relationship 
between SNB and END result was statistically significant (p: 0.018). 
Histological parameter that showed a significant correlation with 
the risk of local recurrence was tumor budding (P: 0.004), as well 
as the risk of ipsilateral regional recurrence with Ki-67 expression 
(P: 0.015), the tumor size (P: 0.035) and tumor budding ( P: 0.003 
).There was also some trend of correlation between the risk of 
local recurrence with Ki-67 expression (P: 0.083). There is also a 
significant correlation between survival time and the sentinel node 
result, which is reduced from 33 to 9 months when is positive (P: 
0.008). Conclusion: The prognosis of OSCC is predicted by various 
histological parameters such as tumor budding, Ki-67 expression 
and tumor size. We also found statistically significant differences 
between the outcome of SNB and END and between survival 
time and positive sentinel node result. To conclude, SNB is a safe, 
effective, and well tolerated method for staging cN0 OSCC. 

EP-083
Improved Value of [18F]-FDG PET/CT for Lymph Node 
Metastasis in Head and Neck Cancer
V. Betech-Antar1, F. Minguez1, A. Bronte1, J. F. Bastidas1, J. J. 
Rosales1, Z. Serrano2, F. Pareja1, M. J. García-Velloso1;  
1Clínica Universidad de Navarra, Pamplona, SPAIN, 
2Hospital Universitario de Navarra, Pamplona, SPAIN.

Aim/Introduction: [18F]-Fluorodeoxyglucose ([18F]-FDG) Positron 
emission tomography/computed tomography (PET/CT) is 
commonly used for cancer staging (HNC), but improved diagnostic 
methods for accurate lymph node metastasis (LNM) are needed. 
This study aimed to evaluate the utility of pretreatment 18F-FDG 
PET/CT metabolic parameters as predictors of LNM in patients 
with cancer. We aimed to evaluate whether the combination 
model of the primary tumor maximum standardized uptake 
value (T_ SUVmax) and SUVmax of lymph nodes (N_SUVmax) on 
pretreatment [18F]-FDG PET/CT could improve nodal metastases 
staging in HNC. Materials and Methods: We enrolled a total of 49 
patients (age 42 to 94 years, 76% men) who underwent [18F]-FDG 
PET/CT scan prior to surgical resection between January 2013 and 
August 2021. PET reconstruction was performed in accordance 
with the specifications of the accreditation of excellence 18F-FDG 
PET/CT-EARL of the EANM. Visual and semiquantitative PET/CT 
parameters were obtained. Metabolic parameters were evaluated 
for each lymph node region and the metabolically active cervical 
uptake was the sum of all lesion metabolic tumor volume (MTV) 
values measured and the sum of all total lesion glycolysis (TLG) 
values. Associations between PET/CT-derived variables and nodal 
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metastases were evaluated. Results: Nodal metastases were 
confirmed histologically in 32 (65%) patients. There were 32 TP, 5 
TN, and 12 FP results in lymph node staging. Median SUVmax of TP 
lymph nodes (7.2 [3.3 - 11.8]) was higher than in FP (2.3 [2.1 - 2.6] 
p<o.o1). MTV of TP lymph nodes (7.6 [3.9 - 14]) was higher than in 
FP (1.7 [0.5 - 3.4] p<o.o1). TLG of TP lymph nodes (21.1 [10.7 - 45.9]) 
was higher than in FP (2.5 [1.2 - 5.4] p<o.o1). Conclusion: There is 
not overlap between N_SUVmax, N_MTV, and N_TLG of LNM and 
reactive lymph nodes in HNC. The use of N_SUVmax, MTV and TLG 
[18F]FDG PET/CT could be a useful tool for improving initial staging 
and treatment planning in patients with HNC. 

EP-084
Predictive Value of Tumor SUVmax in 18FDG-PET/CT 
Before and After Radiotherapy Treatment of Squamous 
Cell Head and Neck Carcinoma
F. Demir1, G. G. Avcı2;  
1Kayseri City Training and Research Hospital, Kayseri, 
TÜRKIYE, 2Tokat GOP University, Tokat, TÜRKIYE.

Aim/Introduction: This study aims to investigate the predictive 
value of SUV max value in terms of overall survival in 18FDG-PET/
CT before and after treatment in patients with head and neck 
cancer. Materials and Methods: The study included 37 patients 
with squamous cell head and neck cancer who underwent 
18FDG-PET/CT imaging to evaluate first staging and then the 
response to radiotherapy treatment (with or without concomitant 
chemotherapy). The region of interest (VOI) was drawn semi-
automatically to include tumor tissue in the head and neck region 
in PET/CT axial images. SUVmax1 before treatment and SUVmax2 
after treatment were measured from VOI. It was calculated with the 
formula SUVmaxΔ% = ((SUVmax1 - SUVmax2) / SUVmax1) x100. To 
determine the predictive value of PET/CT SUVmax parameters in 
terms of overall survival, the area under the curve (AUC) and cut-off 
values were calculated using Receiver Operator Characteristic ROC 
analysis. Results: 29 of the patients were male and 8 were female. 
The mean age was 57.9±14.8 years. The most common localization 
was nasopharynx, the most common histopathological subtype 
was keratinized squamous cell carcinoma. While RT was applied 
to all patients, simultaneous KT was applied to 31 patients. The RT 
dose administered was between 66-and 70 Gy. The median follow-
up period was 32 (6-70) months. 13 of the patients died during the 
follow-up period, while 24 were still alive. The mean tumor SUVmax 
of the patients before treatment was 15.6±8, and the mean of tumor 
SUVmax after treatment was 3.5±4.4. Treatment response in FDG 
PET CT was partial in 22 patients, complete response in 15 patients, 
and stable in 1 patient. SUVmax1 value was found to be a significant 
predictive parameter for overall survival. When the cut-off value is 
taken as 15; AUC: 73.4%; sensitivity was 77% and specificity was 
67% (p=0.02). SUVmaxΔ% and SUVmax2 values   had no significant 
predictive value (p=0.417, 0.086). Conclusion: According to 
the results of our study; the Tumor SUVmax value at the time of 
diagnosis of Squamous Cell Head and Neck Cancer patients had a 
predictive value in terms of overall survival. The SUVmax value after 
treatment and the amount of reduction in SUVmax did not have 
any predictive value in terms of overall survival. 

EP-08

During Congress Opening Hours

e-Poster Area

B: Imaging Clinical Studies -> B1 Oncological 
Imaging Clinical Study -> B13 Breast

EP-085
[68Ga]Ga-FAPI-46 PET/CT: A Preliminary Study in Breast 
Cancer Patients at Presentation
G. Cuzzani1, S. Telo1,2, E. Fortunati1, A. Farolfi3, C. Nanni3, P. 
Castellucci3, C. Malizia4, F. Lodi4, V. Cabitza4, S. Grendele5, S. 
Zanotti5, M. Taffurelli5, S. Fanti1,3;  
1Nuclear medicine, Alma Mater Studiorum University of 
Bologna, Bologna, ITALY, 2Nuclear Medicine Department, 
AUSL Romagna, Romagna, ITALY, 3Nuclear Medicine IRCCS, 
Azienda Ospedaliero-Universitaria di Bologna, Bologna, ITALY, 
4PET Radiopharmacy Unit, St. Orsola Hospital, University 
of Bologna, Bologna, ITALY, 5Breast Surgery, Department 
of Oncology and Hematological Diseases, IRCCS Azienda 
Ospedaliero-Universitaria di Bologna, Bologna, ITALY.

Aim/Introduction: To evaluate the diagnostic performance of 
[68Ga]Ga-FAPI-46-PET/CT in staging breast cancer (BC) patients 
with inconclusive or equivocal findings after the standard clinical/
diagnostic flow chart including [18F]F-FDG PET/CT. Materials and 
Methods: Patients were referred to Nuclear Medicine Department 
from the Breast Surgery Department(June’21-March’22), as part 
of a prospective monocentric interventional study(EudraCT 
number:2020-005549-17).All patients performed a pre-surgical/pre-
neoadjuvant therapy [18F]F-FDG-PET/CT, which was rated by two 
experienced Nuclear Medicine physicians and resulted equivocal 
for the presence of oncological findings; patients subsequently 
underwent an additional [68Ga]Ga-FAPI-46-PET/CT (images 
acquired after 10’ and 60’ from the administration)within the following 
two weeks. SUVmax/SUVmean/accuracy and sensitivity of the two 
radiopharmaceuticals were analysed. Pathology has been used as 
the reference standard of both PET/CT findings.In case pathology 
was not available or possible, radiological and clinical follow-up 
were used. Results: 11 patients were included(all females;mean 
age 61)and histological validation of T has been performed for all 
of them. SUVmax values in primary tumour for FDG-FAPI10’-FAPI60’ 
were respectively: mean:10,6(range:2,8-18,1)-mean:13,8(range:6,4-
18,2)-mean:16,8(range:11,3-21,8). SUVmax values in nodes for 
FDG-FAPI10’-FAPI60’ were respectively: mean:13,2(range:1,6-18,6)-
mean:9,5(range:5,7-14,8)-mean:11,4(range:8-17,2). [Ga68]Ga-FAPI-
PET/CT was performed in 2/11 patients for staging since [18F]F-FDG 
PET/CT did not detect the primary tumour(in one case T eventually 
showed significant [68Ga]Ga-FAPI uptake and in the other case 
the patient had been diagnosed with Carcinoma of Unknown 
Primary-CUP with histologically confirmed BC secondarism),and in 
9/11 cases after at least an equivocal finding at [18F]F-FDG-PET/CT 
(such as suspicious lymph-nodes or mammary parenchyma faint 
uptake). In 5/11(45%) patients the TNM staging showed by [68Ga]
Ga-FAPI-PET/CT and [18F]F-FDG-PET/CT were concordant, while 
in 6/11(55%) patients they were discordant. In discordant cases, 
[68Ga]Ga-FAPI-PET/CT upstaged T parameter in one case; it showed 
multifocal lesions in 2 cases while in 2 other cases T appeared focal 
at [68Ga]Ga-FAPI and multifocal at [18F]F-FDG; finally a contralateral 
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axillary lymp-node was detected as hypermetabolic by [18F]F-FDG 
but not by [68Ga]Ga-FAPI and was later diagnosed as non-malignant 
by ultrasound. In 4/6(66%) cases [68Ga]Ga-FAPI-PET/CT changes in 
TNM were later confirmed by histological validation or radiological 
follow-up; in the remaining 2/6(34%) cases [18F]F-FDG staging 
was later confirmed in one case, and in the other case histological 
validation on the equivocal lymp-node has not been performed.
According to final histological report, accuracy and sensitivity 
values in detecting primary tumours were higher for [68Ga]Ga-FAPI 
compared to [18F]F-FDG-PET/CT(91% vs 81% for both accuracy and 
sensitivity). Conclusion: [68Ga]Ga-FAPI-46 represents a new and 
promising PET/CT imaging tracer with high performance in staging 
breast cancer patients compared to [18F]F-FDG-PET/CT. 

EP-086
The added value of quantitative SPECT-CT data in 
differentiating metastatic and degenerative lesions in 
breast cancer patients
M. Mutuleanu, A. Lazar, I. Irimescu, M. Gherghe;  
National Institute of Oncology “Prof. Dr. Alexandru 
Trestioreanu”, Bucharest, ROMANIA.

Aim/Introduction: Early detection of bone metastasis and 
differentiating them from degenerative lesions using molecular 
imaging techniques, such as SPECT-CT, is important for therapeutic 
purposes and patient follow-up. The purpose of our study was 
to assess the potential added value of the SPECT-CT quantitative 
analysis in metastatic breast cancer lesions detection and 
differentiation from degenerative lesions. Materials and Methods: 
A number of 91 female patients diagnosed with breast cancer 
were scanned using bone scan SPECT-CT using 99mTc-HDP from 
October 2020 to March 2022. The scanning was performed using the 
following protocol parameters: 60 views, 20 seconds per view, dual 
energy window with to energy peaks 140± 10 KeV and 120±5 KeV 
respectively. All patients were scanned 2 to 3 hours after the injection 
of the radiotracer. The reconstruction of the SPECT acquired data 
was performed using Ordered Subset Expectation Maximization 
(OSEM) iterative reconstruction algorithm. Several lesions, with 
a maximum of ten were evaluated. A total of 653 lesions were 
assessed and were characterized into degenerative bone lesions 
or bone metastases based on their morphological appearance. 
Quantitative analysis of every lesion was then performed using 
SUV max based on lean body mass. Results: The mean SUVmax for 
the metastatic lesions (32.56 ± 16.39) ranged from 10.90 to 130.70, 
while the mean SUVmax of the degenerative bone lesions (10.26 ± 
4.67) was between 3.50-27.00. The cut-off value of SUVmax > 16.6 
had a sensitivity and specificity, of 91.5% and 93.3% respectively in 
discriminating between degenerative and metastatic lesions. To 
determine the diagnostic accuracy, receiver operating characteristic 
(ROC) curve analysis was performed with an area under the curve 
index of 0.974. Conclusion: In conclusion, quantitative analysis of 
the SPECT-CT data can offer further information that can improve 
the accuracy in discriminating degenerative bone lesions from 
metastatic lesions. In addition, performing quantitative analysis of 
the SPECT-CT data can be of great value for patient follow up and 
treatment response evaluation due to the objective approach in 
measuring the metabolic activity of target lesions. Extensive studies 
need to be conducted in order to be able to use these findings in 
clinical practice. References: Gnanasegaran G, Barwick T, Adamson 
K, Mohan H, Sharp D, Fogelman I. Multislice SPECT/CT in Benign 
and Malignant Bone Disease: When the Ordinary Turns Into the 
Extraordinary. Vol. 39, Seminars in Nuclear Medicine. 2009. p. 431-42.

EP-087
Morphological and metabolic criteria of COVID-19 vaccine 
associated axillary nodes on 18FDG PET/CT in patients with 
breast cancer
M. Zaman1, N. Fatima1, S. Zaman2, A. Zaman3, U. Zaman3, A. 
Zaman4;  
1AKUH, Karachi, PAKISTAN, 2Dow Medical College, Dow University 
of Health Sciences (DUHS), Karachi, PAKISTAN, 3Sunny Downstate 
Medical Center, New York, NY, UNITED STATES OF AMERICA, 
4Liaqat College of Medicine and Dentistry, Karachi, PAKISTAN.

Aim/Introduction: In the current era vaccine-associated 
lymphadenopathy (VAL) is not an uncommon presentation 
on 18F-FDG PET/CT examinations in patients inoculated with 
Coronavirus disease 2019 (COVID-19) vaccination. In this study, 
we are presenting data of VAL on 18F-FDG PET/CT regarding 
its prevalence, temporal response to vaccination and imaging 
characteristics of VAL. Materials and Methods: Seventy-eight (78) 
consecutive vaccinated patients with biopsy proven breast cancer 
who had 18FDG PET/CT for staging or response evaluation were 
retrospectively analyzed. All patients had COVID-19 vaccine shots 
in contralateral arms and none in breast cancer site axilla (BSA). In 
35 patients 18FDG avid nodes were found in vaccine site axilla (VSA). 
Morphological criteria on CT images like size, presence of fatty hila 
and fat stranding of axillary nodes were analyzed. Metabolic criteria 
on PET images like maximum standardized uptake value (SUVmax) 
of positive axillary nodes and liver as reference were also measured. 
Results: Out of 78 patients, 35 patients had positive nodes in 
vaccinated axilla (45% prevalence) and 25/78 had breast cancer 
axilla (33% prevalence). Mean duration of COVID-19 vaccination 
in each group was 8 ±04 week (non-significant p-value). On CT 
images, 18FDG avid nodes in VSA were significantly smaller (10 ± 03 
mm) and with intact fatty hila without fat stranding than nodes in 
BSA with loss of fatty hila (25 ±10 mm; p <0.0001). Mean SUVmax 
of nodes in VSA was significantly lower (2.4 ±1.1) than nodes in BSA 
(10.2 ±5.5 - p-value <0.0001). Nodes in VSA showed a significant 
positive linear correlation between size and SUVmax (p-value 
0.00001). Similarly, nodes in VSA showed a significant negative 
linear correlation between duration and SUVmax (p-value 0.00003). 
In VSA group, 03 patients having SUVmax >2 SD of Hepatic SUVmax 
were subjected to ultrasound guided fine needle aspiration (FNA) 
and turned out to be metastatic in nature. Conclusion: In COVID-19 
vaccinated patients with BC, enhanced 18FDG uptake on PET/CT by 
axillary nodes in VSA is quite common and may pose diagnostic 
dilemma. However, morphological (size < 10 mm, intact fatty 
hila without fat stranding) and metabolic criteria (SUVmax <2.4 
with negative correlation with time of inoculation) have higher 
diagnostic accuracy in resolving the dilemma. Nodes in VSA having 
SUVmax > 2 SD of hepatic SUVmax should be considered for FNA to 
rule out possible metastasis.

EP-088
Axillary sentinel nodes with a fatty hilum in breast cancer 
with SPECT/CT
W. Zeng, S. Liu, R. A. Aghdam, N. Su;  
The Ottawa Hospital, Ottawa, ON, CANADA.

Aim/Introduction: A sentinel lymph node (SLN) is the first lymph 
node, or group of lymph nodes, that receives direct lymphatic 
drainage from a primary malignancy. If the SLN is negative for 
metastasis, it is assumed that the presence of cancerous cells in 
other lymph nodes in the same lymphatic chain is improbable. 
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The recent change in lymphoscintigraphy, from planar to SPECT/
CT, has enabled morphologic assessment of sentinel nodes on CT. 
The objective of the study is to assess SLN morphologic features 
by comparing the incidence of nodal metastases in lymph nodes 
with and without a fatty hilum. Materials and Methods: 148 
consecutive adult female patients with newly diagnosed breast 
cancer referred for lymphoscintigraphy from Nov. 2021 to March 
2022 were reviewed. Patients with more than one positive nodes on 
lymphoscintigraphy were excluded. SPECT/CT was performed 30 
minutes post administration of filtered 99mTc sulfur colloid. Images 
were reconstructed with attenuation and scatter corrections 
(Hermes Medical Solutions, Stockholm, Sweden). Identification of 
the fatty hilum was based on visual assessment and with cortical 
thickness<3 mm if applicable. Differences in proportions of patients 
were tested by means of Fisher exact test. Continuous variables are 
presented as mean ± standard-deviation or median (range). Results: 
Sentinel nodes were visualized in 85 patients (age: 58.6±12.7). The 
size of SLN in transaxial plane is 8.3±3.5 mm and 9.9±4.1 mm. Out 
of 85 patients, a SLN with preserved fatty hilum was identified in 
61 patients. On histopathology, 20 patients had positive SLNs. The 
maximum lymph node size from pathology is 8.9±7.7 mm. Out of 
these 20 patients, 15 (75%) did not demonstrate a fatty hilum. On 
the other hand, in those 65 patients with negative SLN biopsy result, 
only 9 patients (14%) demonstrated a SLN without a fatty hilum 
(p<0.001). Out of the 61 patients who had SLNs with preserved fatty 
hilum, 56 (92%) had negative result on histopathology; while out of 
the other 24 patients without a fatty hilum, 15 (60%) had positive 
nodal disease. Conclusion: Based on our preliminary results, the 
presence of a preserved fatty hilum in SLNs appears to be predictive 
of negativity of nodal metastases. The absence of a preserved fatty 
hilum also predicts higher positive pathology results; however, it 
is less diagnostic, which may be due to small metastatic deposits 
and/or uncertain morphologic assessment in small SLNs. In clinical 
service, reporting this morphologic feature may be helpful to the 
management team. 

EP-089
Prognostic role of 18F-FDG PET/CT in different molecular 
subtypes of breast cancer
R. Kumar, S. K. Velliangiri, A. Mahalik, D. Khan, S. Arora, A. Passah, 
C. Bal;  
AIIMS, New Delhi, INDIA.

Aim/Introduction: The management of breast cancer depends on 
the molecular profiling based on Estrogen (ER), Progesterone(PR) 
and Her2nu receptor expression. The aim of present study is to 
evaluate the role of 18F-FDG PET/CT in assessing the prognosis 
and outcomes of different molecular subtypes of breast cancer. 
Materials and Methods: A total of 217 breast cancer patients with 
documented receptor status who underwent FDG PET/CT. The 
patients were divided into three groups based on the receptor 
subtypes- group 1(ER+, PR+/-, Her2nu-), group 2(ER+/-, PR+/-, 
Her2nu+) and group 3 (ER-, PR-, Her2nu-). Patients were followed 
up to one year after 18F-FDG PET/CT. Results: A total of 217 
patients (Mean Age 48.73 ± 11.70 years) were included. There were 
77(35.5%), 74(34.1%) and 66 (30.4%) patients in group 1, 2 and 3, 
respectively. Of 217 patients, 99(45.6%) had primary on the right, 
104(47.9%) had on the left and 14(6.5%) had bilateral involvement. 
173/217 (79.7%) had lymph nodal metastases, 59 in group 1, 56 in 
group 2 and 58 in group 3. 70/217 (32.3%) had skeletal metastases, 
37 in group 1, 22 in group 2, 11 in group 3. 55/217 (25.3%) had lung 
metastases, 17 patients in group 1, 28 in group 2 and 10 in group 3. 

33/217 (15.2%) had liver metastases, 14 in group 1, 11 in group 2, 8 
in group 3. A significant difference was noted in occurrence of lung 
(P=0.006) and skeletal (P=0.002) metastases between 3 groups. No 
significant difference noted in liver and lymph nodes metastases in 3 
groups. 89/217(41%) patients died during the follow-up period. No 
significant difference in survival was noted among three molecular 
subgroups (P=0.53). Among semi quantitative parameters, the 
mean SUVmax of primary was 27.37. A significant difference was 
noted among the SUVmax of lymph nodes (P=0.0006) among 
three different groups whereas the SUVmax of primary and other 
metastatic sites didn’t show any significant difference among 
different groups. Among the subgroups, significant difference in 
lymph node SUVmax noted between group 1and 2 (P=0.049) and 
between group 1 & 3(p=0.000), whereas no significant difference 
in lymph node SUVmax is observed between group 2&3(P=0.299). 
No significant difference was noted among the SUVmax of primary 
and metastatic sites with the survival. Conclusion: 18F-FDG PET/CT 
can play an important role in prognostication of different molecular 
subtypes of breast cancer especially in lymph nodal involvement. 

EP-090
Evaluating the power of FDG PET/CT in breast cancer
E. Gokdemir, Ü. Korkmaz, B. Ö. Günay;  
Trakya University, Edirne Merkez, TÜRKIYE.

Aim/Introduction: To determine contribution of FDG PET/
CT to clinical staging of patients with local breast cancer 
detected by mammography and to compare it with other 
conventional tests. Also we aim to determine relationship 
between PET/CT parameters and histopathology, to establish 
most accurate and rapid treatment scheme, and to choice 
appropriate patients for PET/CT according to tumor markers. 
Materials and Methods: Patients with biopsy proven breast 
cancer underwent FDG PET/CT for staging in the last five years 
were evaluated retrospectively. Patients with neoadjuvant 
chemotherapy, excisional lymph node biopsy before PET/CT, 
male patients and bilateral tumors were excluded from study. 
Clinical staging of the patients was done before and after PET/
CT. Pathological lymph node staging of patients who underwent 
excisional biopsy after PET/CT was compared with N staging 
based on PET/CT and USG alone. Pre-imaging tumor markers 
of the patients were recorded. The ideal tumor marker cut-off 
value was calculated to predict the patient group that should be 
screened for distant metastasis with PET/CT. In order to determine 
the relationship between histopathology and primary tumor PET/
CT parameters patients were divided into groups according to 
Estrogen, Progesterone,HER2 receptor status. Results: 65 patients 
were included in study.Mean age was 53±13 of patients. PET/CT 
detected distant metastases in 19 patients and axillary metastases 
that could not be detected in breast USG in 3 patients, changing 
clinical stage 33.8% of patients. When the pre-imaging Ca-15.3 
value was associated presence of distant metastases in PET/CT; for 
values of 26.5 (units) and above, the sensitivity was calculated as 
66.7 and the specificity as 75%. Positive predictive values of PET/CT 
and USG in the detection of histopathologically confirmed axillary 
metastases were 100% and 87.5%; negative predictive values 
were 80% and 66.6% respectively. There is statistically significant 
difference between ER and PR groups in terms of the distribution 
of lesıon SUVmax TLG and MTV. Lesıon SUVmax were higher ER 
negative (13.2) than positive (7.05) (p=0.002) and higher PR negative 



S461 Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751

(12) than positive group(6.5)(p=0.004).Lesıon TLG were higher ER 
negative (110939.5) than positive(25857.5)(p=0.002) and higher 
PR negative (46272) than positive group(28620)(p=0.028). Lesıon 
MTV were higher ER negative (14.085) than positive group(5.48)
(p=0.014).There was no statistically difference HER2 groups in terms 
of the distribution of lesıon SUVmax ,TLG, MTV lesıon/kc SUVmax.
FDG PET/CT parameters can contribute to estimation of tumor 
receptor presence. Conclusion: In correctly selected patient group, 
FDG PET/CT has a significantly high success rates for breast cancer 
staging and determining treatment 

EP-091
Effects of out-of-field radioactivity on dedicated breast 
PET images
Y. Satoh1,2, M. Imai1, C. Ikegawa1, K. Hirata3, N. Abo4, M. Kusuzaki5, 
N. Oyama-Manabe6, H. Onishi2;  
1Yamanashi PET Imaging Clinic, Chuo, JAPAN, 2Department 
of Radiology, University of Yamanashi, Chuo, JAPAN, 
3Department of Diagnostic Imaging, Hokkaido University 
Graduate School of Medicine, Sapporo, JAPAN, 4Central 
Institute of Isotope Science, Hokkaido University, Sapporo, 
JAPAN, 5Research Institute for Electronic Science, Hokkaido 
University, Sapporo, JAPAN, 6Department of Radiology, Jichi 
Medical University Saitama Medical Center, Saitama, JAPAN.

Aim/Introduction: Semi-quantitative positron emission 
topography (PET) values, such as maximum standardized uptake 
value (SUVmax), are used in ring-shaped dedicated breast 
positron emission tomography (dbPET) images for identification 
of malignant lesions and evaluation of treatment response [1, 2]. 
However, unlike whole-body PET/computed tomography (CT), 
the closer to the edge of the detector, the lower the image quality 
of dbPET [3]. The aim of this study was to investigate the effect of 
radioactivity outside the field of view (FOV) of the detector on the 
image quality of dbPET. Materials and Methods: A custom-made 
breast phantom containing the left myocardium was prepared using 
a 3D printer and filled with 18F-fluorodeoxyglucose (FDG) solution 
with various radioactivity concentration ratios (RCR) of myocardium 
to background. The phantom was then scanned with the edge the 
apex positioned exactly in line with the upper edge of the FOV 
of the dbPET scanner. Phantom image quality was visually and 
quantitatively evaluated. Following the phantom study, left-right 
breast differences in the clinical dbPET images of 22 women were 
also evaluated using visual scores and quantitative values (the left 
breast uptake ratio [LUR] to the right breast). Next, the relationship 
between the dbPET parameters and clinical indices, such as age and 
body mass index, and FDG uptake in the left myocardium on the 
PET/CT images was analyzed. Results: The phantom study showed 
that the higher the RCR of the myocardium and the closer it was to 
the edge of the detector, the higher the coefficient of variation and 
uniformity of the background on the dbPET image. In the clinical 
study, LUR was significantly correlated with myocardial SUVmax 
and metabolic myocardial volume on whole-body PET/CT images. 
Conclusion: Myocardial FDG uptake affected dbPET images of the 
left breast, especially near the chest wall. This suggested that the 
quantitative evaluation of breast cancer using dbPET should take 
into account the influence of radioactivity in areas outside the 
FOV, such as the myocardium. References: 1. Satoh Y, et al. AJR Am 
J Roentgenol 2019;212:443-9. 2. Tokuda Y, et al. Breast Cancer Res 
Treat 2021;188:107-15. 3. Satoh Y, et al. EJNMMI Phys 2021;8:5.2.

EP-092
The Contribution of 18F-FES PET/CT in Therapy 
Management of Estrogen Receptor Positive Breast Cancer
M. Oflas1, D. Has Simsek1, E. Isik1, N. Cabioglu2, K. Ibis3, A. Aydiner4, 
A. Mudun1, Y. Sanli1;  
1Istanbul University,Istanbul Faculty of Medicine,Department 
of Nuclear Medicine, Istanbul, TÜRKIYE, 2Istanbul 
University,Istanbul Faculty of Medicine,Department of General 
Surgery, Istanbul, TÜRKIYE, 3Istanbul University,Instutition 
of Oncology, Department of Radiation Oncology, Istanbul, 
TÜRKIYE, 4Istanbul University,Instutition of Oncology, 
Department of Medical Oncology, Istanbul, TÜRKIYE.

Aim/Introduction: We investigated the contribution of 18F-FES 
PET/CT in therapy management of estrogen receptor positive 
(ER+) breast cancer. Materials and Methods: Pre-treatment 
prospective 18F-FES PET/CT scans were planned to the patients who 
performed 18F-FDG PET/CT for ER+ breast cancer (ER: >10%). The 
histopathology, MRI-US, PET/CT findings and follow-up data of the 
patients were documented. PET/CT findings were interpreted with 
the knowledge of clinical and histopathological findings. Suspicious 
lesions were verified by further imaging or biopsy. The contribution 
of 18F-FES PET/CT on therapy management was evaluated through 
pre and post 18F-FES PET/CT questionnaire forms filled by clinicians. 
Management changes were categorized as inter or intramodality 
change based on 18F-FES PET/CT findings. Results: 14 female patients 
who underwent 18F-FDG and 18F-FES PET/CT for staging (n: 12) or 
restaging (n: 2) of ER+ breast cancer were included to study (mean 
age: 54). Based on breast MRI-US and 18F-FDG PET/CT findings, early 
stage, locally advanced and metastatic disease were determined 
in 3(21,4 %), 6(35,7 %), and 5(35,7 %) patients, respectively. In 2 of 
them, multiple metastases (n:>20) were detected by both PET/CT 
modalities. In the remaining 12 patients, 18F -FDG PET/CT defined 
35 FDG positive metastases, while 18F-FES PET/CT defined 33 ER+ 
metastases. The median SUVmax of primary tumor in 18F-FDG and 
18F-FES PET/CT was 4,65 (1,5 - 10,9) and 2,76 (0,98- 8,63); of axillary 
lymph node metastases 3,36 (2,7 - 15,7) and 2,69 (1,2 - 13,88); of 
non-axillary metastases 3,31 (1,72-13,56) and 5,01 (0,93-14,68), 
respectively. 18F-FES PET/CT findings downstaged 4 patients (28.5%), 
and therapy management was changed in 5 patients (35, 7%). 
Intermodality change was occurred in 4 patients; 2 of them were 
operated initially and 2 patients were operated after neoadjuvant 
chemotherapy instead of receiving adjuvant chemotherapy. 
Intramodality change was occurred in one patient; radiotherapy 
area increased after 18F-FES PET/CT. Conclusion: 18F-FES PET/CT 
contributed the therapy management of ER (+) breast cancer by 
increasing accuracy combining with 18F-FDG PET/CT in selected 
cases. References: 1)Gupta, Manoj, et al. “Can 18F-fluoroestradiol 
positron emission tomography become a new imaging standard in 
the estrogen receptor-positive breast cancer patient: a prospective 
comparative study with 18F-fluorodeoxyglucose positron emission 
tomography?.” World Journal of Nuclear Medicine 16.2 (2017): 133. 
2)Liu, Cheng, et al. “18F‐FES PET/CT Influences the Staging and 
Management of Patients with Newly Diagnosed Estrogen Receptor‐
Positive Breast Cancer: A Retrospective Comparative Study with 
18F‐FDG PET/CT.” The Oncologist 24.12 (2019): e1277-e1285.
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EP-093
Assessment of Cardiac Toxicity of HER2-Targeted 
Therapies: Results After 6 Month Follow-up
A. Lazar1, M. Mutuleanu1,2, C. Sterea1, I. Irimescu1, C. Petroiu1, M. 
Gherghe1,2;  
1Institute of Oncology “Professor Doctor Alexandru 
Trestioreanu”, Bucharest, ROMANIA, 2University of Medicine 
and Pharmacy “Carol Davila”, Bucharest, ROMANIA.

Aim/Introduction: The human epidermal growth factor receptor 
2 (HER2) is overexpressed in up to 20% of the breast cancers 
diagnosed nowadays. The main HER2 inhibitors used to treat HER2-
positive breast tumours are the monoclonal antibodies Trastuzumab 
and Pertuzumab, associated or not with other chemotherapeutic 
protocols, such as anthracyclines and taxanes. The clinical benefits 
of HER2-inhibitors are well documented, however the possibility of 
cardiac adverse reactions must be taken into consideration. In this 
study we assess the cardiotoxicity induced by combined therapy 
with Trastuzumab and Pertuzumab after 6 months of treatment, by 
evaluating the cardiac function through equilibrium radionuclide 
ventriculography (RNV) and comparing the results to the ones 
obtained in the first phase of our study. Materials and Methods: 
Multigated acquisition (MUGA) scans were performed in 67 female 
patients aged 31-74 years old, diagnosed with HER2-positive breast 
cancer, stages IIB - IV, undergoing dual therapy with Trastuzumab 
and Pertuzumab, both at their introduction in our study and after 6 
months of treatment. Erythrocytes were radiolabeled “in vivo” using 
a technique consisting of an intravenous injection of a solution of 
pyrophosphate, followed by the administration of a dose of 740 MBq 
of 99mTc-pertechnetate, after a waiting time of 20 minutes. Planar 
(LAO45 on detector 1) and SPECT/CT acquisitions were performed 
on a gamma camera (Discovery 670 DR, GE Healthcare) after 10 
minutes from the last injection, using EKG-gated parameters of 
16 frames/cycle for both studies. Results: Compared to the results 
obtained in the first phase of our study, most of the examinations 
performed in the second phase resulted in lower left ventricular 
ejection fractions (LVEFs) (p=0.03), ranging from 38%-63%, with a 
mean LVEF of 52.8 %. The average decrease in LVEF between the 
two examinations was 5%, with only four patients fulfilling the 
ESC criteria for cardiac toxicity, presenting a difference of over 
10% between the first and the second RNV. It is worth noting that 
two patients exhibited higher LVEFs on the second scan, probably 
correlated to the administration of cardioprotective drugs between 
the two scans. Conclusion: A notable decrease in LVEF has been 
observed in the RNVs performed after six months of therapy with 
Trastuzumab and Pertuzumab, but the difference in values is not 
sufficient to confirm the cardiac toxicity of this protocol. Assessment 
of LVEF after the end of the treatment and evaluation of cardiac 
biomarkers are necessary to evaluate the toxic potential of this 
treatment combination. 

EP-094
Visceral fat metabolic activity evaluated by preoperative 
[18F]-FDG PET/CT in patients with recently diagnosed 
breast cancer
A. González-Jiménez1, R. Sánchez-Sánchez2, L. Jurado Fasoli3,4, I. 
Pérez-Herrezuelo5, J. M. Llamas-Elvira2;  
1University Hospital of Jaén, Nuclear Medicine Department, 
Jaén, SPAIN, 2University Hospital Virgen de las Nieves, Nuclear 
Medicine Department, Granada, SPAIN, 3PROmoting FITness 
and Health through Physical Activity Research Group (PROFITH), 

Sport and Health University Research Institute (iMUDS), 
Department of Physical Education and Sports, Faculty of Sport 
Sciences, University of Granada, Granada, SPAIN, 4Department 
of Physiology, Faculty of Medicine, University of Granada, 
Granada, SPAIN, 5University Hospital Virgen de las Nieves, 
Gynecology and Obstetrics Departments, Granada, SPAIN.

Aim/Introduction: To evaluate the predictive role of functional 
visceral fat activity (VAT) assessed by preoperative [18F]-FDG PET/
CT for regional lymph node and distant metastasis in patients with 
breast cancer. Materials and Methods: We analyzed results using 
[18F]-FDG PET/CT performed on patients with a recently diagnosis 
of breast cancer without treatment at initial staging, from October 
2021 to January 2022. [18F]-FDG PET/CT studies were performed 
using a Biograph 16 camera (Siemens Medical Solutions, Knoxville, 
TN). Functional VAT was defined as maximum standardized uptake 
value (SUVmax) of visceral fat divided by SUVmax of subcutaneous 
fat (SAT) (V/S ratio). To measure the VAT activity, ROIs (7-15mm) 
were located on three consecutive slices of abdominal VAT above 
or below the kidneys. The average SUVmax of these three ROIs were 
acquired. For SAT analysis, three consecutive ROIs were located on 
the buttock area (postero-lateral aspect of gluteus muscles at iliac 
wings). Averaged SUVmax of these three ROIs were also acquired. 
Pathology results were confirmed through the surgical specimens. 
Results: We prospectively evaluated 75 female patients with 
recently diagnosed breast cancer, mean age 58.77 years ± 12.07 
(SD), age range 34-87 years, most had ductal carcinoma (80%) 
and were estrogen receptor-positive (74.7%). The[18F]-FDG PET/CT 
detected axillary metastases in 31 patients (41.3%) and five of them 
showed distant metastases (16%).The patients with regional lymph 
node involvement or distant metastasis did not show statistically 
significant differences in V/S ratio than the patients without axillary 
involvement (1.7 ± 0.9 vs 1.8 ± 1.09 P =0.7) and (1.4 ± 0.72 vs 1.7 ± 
1.05 P = 0.3). Only a higher SUVmax in primary breast lesion and a 
larger size breast lesion in RM is related with a higher probability of 
presenting metastasis in the study [18F]-FDG PET/CT. On the other 
hand, higher V/T ratio only showed a significant correlation with 
lower levels of vitamin D in these patients. Conclusion: Our results 
showed that functional VAT measured by [18F]-FDG PET/CT is not 
enough to predict regional lymph node and distant metastasis in 
patients with breast cancer. There was no significantly different 
functional VAT activity between breast cancer patients with axillary 
lymph node involvement and distant metastasis. We thought that 
the small number of patients with distant metastasis (n = 5) could 
be a limitation factor for statistical analysis. 

EP-095
Sentinel lymph node mapping in breast cancer patients 
following neoadjuvant chemotherapy: systematic review 
and meta-analysis about head to head comparison of 
clinically N zero and cN positive patients
A. Aghaee1, R. Sadeghi1, L. Zarif Mahmoudi2;  
1Nuclear medicine research center, Mashhad 
university of Medical Sciences, Mashhad, IRAN, 
ISLAMIC REPUBLIC OF, 2Mashhad university of Medical 
Sciences, Mashhad, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: The effectiveness of sentinel lymph node (SLN) 
mapping and biopsy following neoadjuvant chemotherapy (NAC) 
in axillary lymph node staging of breast cancer (BCa) patients with 
initial clinical node positive status (cN +) compared to clinical node 
negative status (cN0) is not yet known. The aim of this meta-analysis 



S463 Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751

was to compare the accuracy of SLN mapping following NAC in 
cN + and cN0 BCa patients. Materials and Methods: PubMed and 
Scopus were comprehensively reviewed to retrieve all the studies 
that performed SLN mapping/biopsy and standard axillary lymph 
node dissection on cN0 and cN + BCa patients following NAC. 
Pooled detection and false negative rates for N0 and N + patients 
including 95% confidence interval values (95% CI) were evaluated. 
Odds ratio (OR) and risk difference (RD) of SLN detection failure 
and false negative results were compared between two groups. 
Results: A total of 27 articles were included for SLN detection rate 
evaluation and 17 for false negative assessment. The OR and RD of 
detection failure in N + group compared with N0 group following 
NAC were 2.22 (p = 0.00, 95% CI 1.4-3.4) and 4% (p = 0.00, 95% CI 
2-6%), respectively. The OR and RD of false negative rate were 1.6 
(p = 0.01, 95% CI 1-2.6) and 8% (p = 0.02, 95% CI 1-14%), respectively 
Conclusion: SLN mapping in BCa patients following NAC shows 
high risk of detection failure and high false negative rate of SLN 
biopsy in cN + patients. In comparison with cN0 BCa patients, SLN 
mapping and biopsy after NAC was associated with almost two 
times higher odds of detection failure and false negative results in 
cN + patients; therefore, this method should not be recommended 
in this group of patients. 

EP-096
Prognostic correlation between 18F-FDG PET/CT and 
molecular markers in breast cancer patients
V. Baghel, J. K. Rai, S. B. Kumar, S. K. Abua, B. Bhushan, V. Meshram;  
Balco Cancer Centre, Raipur, INDIA.

Aim/Introduction: The purpose of this study was to investigate 
whether a prognostic correlation exists between F-18 FDG PET/CT 
findings and hormonal molecular markers in breast cancer. Materials 
and Methods: 127 breast cancer patients (mean age-50.6 years) 
out of which 63 patients having triple negative hormonal receptor 
biomarkers and 64 patients with positive hormonal receptor 
biomarkers (Estrogen receptor (ER), progesterone receptor (PR), and 
human epidermal growth factor receptor 2 (HER2) were enrolled 
in this study retrospectively. These patients undergone F-18 FDG 
PET/CT both for initial staging and for restaging between January 
2018 and April 2022. Primarily we tried to established prognostic 
correlations in both groups by comparing F-18 FDG PET/CT findings 
and hormone receptor biomarkers status in breast cancer patients 
based on metabolic uptake by using mean maximum standardized 
uptake value (SUVmax) of the primary, tumour size, nodal status 
and distant metastasis in baseline study for staging and response 
assessment in restaging F-18 FDG PET/CT. Results: F-18 FDG PET/
CT which was done for initial staging had shown that in first group 
(patients with triple negative biomarker) had large primary tumour 
size with mean of 3.6±1.0 cm ranges from (range: 2.5-6.5 cm); high 
SUVmax which ranges 5.94±2.25 (range: 2.7-7.8) and 70 % of these 
patients showed distant metastasis with 95% patients had regional 
nodal metastases. And restaging F-18 FDG PET/CT showed 70% 
patients had progressive disease (PD) and 30% patients had stable 
disease (SD) whereas 0% patients showed partial (PR) or complete 
metabolic response (CMR) in 4 years of followed up PET scan, as 
compared with hormonal receptors biomarker positive patients 
which showed less tumour size, SUVmax and local and regional 
metastases in staging PET/CT and 52% of receptors positive breast 
cancer patients showed complete metabolic response (CMR) in 
PET scan done for restaging. Also, there was a positive correlation 

between SUVmax and triple negative hormonal biomarker status 
(Spearman’s rho=0.29, P=0.003) and tumour size (Spearman’s 
rho=0.27, P=0.006), whereas this relationship was not observed in 
the nodal status. Conclusion: In conclusion these results suggest a 
potential role of PET/CT in identifying triple negative breast cancer 
(TNBCs) with more aggressive behaviour in clinical practice as 
compared to hormonal receptors positive breast cancers. 

EP-097
Incidence of nodal and distant metastasis and their 
correlation with primary breast tumor size on pre-therapy 
FDG PET/CT imaging
N. Fatima1,2, S. Zaman3, A. Zaman4, U. Zaman4, M. Zaman1,2;  
1Aga Khan University, Karachi, PAKISTAN, 2Dept of Nuclear 
Cardiology, KIHD, Karachi, PAKISTAN, 3Dow Medical 
College, Dow University of Health Sciences (DUHS), 
Karachi, Pakistan, Karachi, PAKISTAN, 4SUNNY Downstate 
Hospital, New York, NY, UNITED STATES OF AMERICA.

Aim/Introduction: In patients with breast cancer, it is thought that 
the risk of developing metastases increases monotonically with 
tumor size, because the larger the cancer at diagnosis, the more 
cells are available to metastasize with increase disease specific 
mortality. Purpose of this study was to evaluate relation between 
primary tumor size and metastases (nodal and non-nodal) using 
baseline FDG PET/CT. Materials and Methods: We recruited 214 
consecutive breast cancer patients who were referred for FDG 
PET/CT imaging for initial staging. Patients were categorized in to 
four groups based on primary tumor size (T1: ≤ 2 cm; T2: >2 cm 
and ≤ 5 cm; T3: > 5 cm; T4: any size involving chest wall or skin). 
For each group we determined ipsilateral axillary nodal, extra-
axillary (including contralateral axillary) nodal, visceral and skeletal 
metastases seen on FDG PET/CT imaging. Results: 47/214 patients 
had T1 tumor and found to have 15% axillary, 47% extra-axillary, 
68% visceral and 38% skeletal metastases. 104/214 patients had 
T2 tumor and found to have 21% axillary, 45% extra-axillary, 61% 
visceral and 37% skeletal metastases. 34/214 patients had T3 tumor 
and found to have 26% axillary, 47% extra-axillary, 76% visceral 
and 35% skeletal metastases. 29/214 patients had T4 tumor and 
found to have 45% axillary, 69% extra-axillary, 79% visceral and 41% 
skeletal metastases. On regression analysis, highest positive linear 
correlation was found for ipsilateral nodal metastasis (r = 0.945; 
significant p-value) followed by extra-axillary nodal (r = 0.772), 
visceral (r = 0.763) metastases. No significant correlation was found 
between primary tumor size and skeletal metastasis (r= 0.362). 
Conclusion: We found a linear correlation between primary tumor 
size and presence of metastases to nodes (highest for ipsilateral 
nodes) and viscera and favoring the conventional linear model. 
However, no linear correlation was found between presence of 
skeletal metastases and primary breast tumor size.

EP-098
Clinical relevance of breast lesions incidentally detected 
on [18F]fluorocholine PET/CT
L. Lezaic1, M. Hocevar2, S. Rep1, K. Zaletel1, A. Androjna1;  
1University Medical Centre Ljubljana, Ljubljana, SLOVENIA, 
2Institute of Oncology Ljubljana, Ljubljana, SLOVENIA.

Aim/Introduction: [18F]fluorocholine is a nonspecific cell proliferation 
and signaling marker. In addition to the primary indication for PET/
CT imaging, incidental findings of potential clinical relevance can 
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occasionally be observed. We evaluated the clinical relevance 
of incidental findings in the breast tissue of patients referred for 
[18F]fluorocholine PET/CT imaging. Materials and Methods: The 
reports of patients in whom [18F]fluorocholine PET/CT scan was 
performed between 2014 and 2019 were reviewed. Patients with 
an incidental finding of a breast lesion or multiple lesions were 
evaluated further. Cytological or histological verification of lesions 
was used as a standard of truth. Results: 11 breast lesions were 
found in eight patients. Nine lesions were confirmed as malignant 
and two lesions as benign. Six malignant lesions were confirmed 
by core-needle biopsy (CNB), one malignant lesion was confirmed 
by fine-needle aspiration biopsy (FNA) and one malignant lesion 
underwent direct excision. Definitive diagnosis of eight malignant 
lesions was confirmed by histological examination after surgery 
while one malignant lesion was not surgically removed (the patient 
underwent systemic treatment). Invasive ductal carcinoma (IDC) 
was diagnosed in 8 lesions (7 IDC were hormone dependent 
and Her-2 negative, 1 IDC was hormone independent and Her-2 
positive), 1 lesion was diagnosed as invasive lobular carcinoma (ILC, 
hormone dependent, Her-2 negative). All nine malignant lesions 
exhibited focal uptake on [18F]fluorocholine PET/CT scan. The mean 
SUVmax of malignant lesions was 5,0 (range 2,5-7,2) and the mean 
size on low-dose CT was 1,3 cm (range 0,6-3,5 cm). The benign 
lesions had no significant focal uptake over the background on the 
[18F]fluorocholine PET/CT scan. CNB showed hyaline hypocellular 
stroma with SUVmax 0,6 in one case, and typical ductal hyperplasia 
as part of fibroadenoma, with SUVmax 1,4 in the other case. The 
mean size of benign lesions was 1,2 cm (range 0,8-1,7 cm). Both 
lesions were suspicious for malignancy on ultrasound. Typical 
ductal hyperplasia as part of fibroadenoma was mammographically 
suspicious, while retromammary stroma was mammographically 
unsuspicious. Conclusion: Incidentally detected breast lesions 
on [18F]fluorocholine PET/CT scan are clinically important and 
require further evaluation. Some basic inference on the underlying 
pathology can apparently be made on the basis of the metabolic 
activity of the lesions. 

EP-099
Diagnostic Accuracy of Lumbar Spine Bone Mineral 
Density (BMD) Measurements via Quantitative Computed 
Tomography (QCT) in the Assessment of Osteoporosis in 
Filipino Women Diagnosed with Breast Cancer using Dual-
Energy X-ray Absorptiometry (DXA) as Gold Standard
I. Bandong, R. R. Cabatu, A. V. Pedroso;  
St. Luke’s Medical Center-Quezon City, Quezon City, PHILIPPINES.

Aim/Introduction: Breast cancer, chemotherapy, and endocrine 
treatment are risk factors for osteoporosis. Dual-energy x-ray 
absorptiometry (DXA) remains the gold standard in the diagnosis 
of osteoporosis. A quantitative computed tomography (QCT) with 
bone mineral density analysis software on the whole abdomen 
CT may be used for screening for osteoporosis without additional 
radiation exposure or cost. The aim of this study is to determine the 
accuracy of QCT in detecting osteoporosis among breast cancer 
patients using DXA as the gold standard. Materials and Methods: 
This is a cross-sectional analytic study of 76 Filipino women with 
breast cancer who underwent both DXA and whole abdomen CT 
scans. The DXA measurements were obtained using Lunar iDXA 
manufactured by GE Healthcare while the QCT measurements 
were made using the BMD analysis software available in the Philips 

Extended Brilliance Workspace post-processing system Results: Out 
of the 76 Filipino women with breast cancer, 92% were menopausal 
women with mean age of 58.9 (± 8.7) years, 69.7% had IDCA and 
94.7% had mastectomy. Majority had normal BMD (44.7%), 34.2% 
had osteopenia and 21.1% had osteoporosis based on DXA. QCT 
has 90% (95% CI: 55.5-99.8) sensitivity, 63.6% (95% CI: 30.1-89.1) 
specificity, 69.2% (95% CI: 50.1-83.5) PPV and 87.5 (95% CI: 50.8-97.9) 
NPV. Conclusion: The prevalence of osteoporosis and osteopenia 
among Filipino women with breast cancer was 21.1% and 34.2%. 
The sensitivity and specificity of QCT in detecting osteoporosis were 
90% and 63.6%. References: 1.Drake, M. T. (2013). Osteoporosis and 
Cancer. Current Osteoporosis Reports, 11(3), 163-170. 2. Tsa, C.-H., 
Muo, C.-H., Tzeng, H.-E., Tang, et al (2013). Fracture in Asian Women 
with Breast Cancer Occurs at Younger Age. PLoS ONE, 8(9), e75109. 
3.Mueller, D. K., Kutscherenko, A., Bartel, H., et al. (2011). Phantom-
less QCT BMD system as screening tool for osteoporosis without 
additional radiation. European journal of radiology, 79(3), 375-381 
4.Bansal, S. C., Khandelwal, N., Rai, D. V., et al (2011). Comparison 
between the QCT and the DEXA scanners in the evaluation of BMD 
in the lumbar spine. J Clin Diagn Res, 5(4), 694-699. 5.Islamian, J. P., 
Garoosi, I., Fard, K. A., et al (2016). Comparison between the MDCT 
and the DXA scanners in the evaluation of BMD in the lumbar 
spine densitometry. The Egyptian Journal of Radiology and Nuclear 
Medicine, 47(3), 961-967. 6.Li, N., Li, X. M., Xu, et al (2013). Comparison 
of QCT and DXA: Osteoporosis detection rates in postmenopausal 
women. International Journal of endocrinology

EP-100
Spinal Cord Metastasis of Breast Cancer Demonstrated on 
FDG PET/CT
S. Kesim, S. Ozguven, C. O. Engur, N. Filizoglu, K. Niftaliyeva, T. N. 
Kissa, Z. C. Balaban Genc, K. Oksuzoglu, F. Sen, T. Ones, H. T. Turoglu, 
T. Y. Erdil;  
Marmara University Istanbul Pendik Training 
and Research Hospital, Istanbul, TÜRKIYE.

Aim/Introduction: Intramedullary spinal cord metastases are 
extremely rare and account for approximately 8-9% of all central 
nervous system metastases. Primary tumors causing spinal cord 
metastasis include lung cancer (50%), breast cancer (11%), colorectal 
carcinoma (3%), renal cell carcinoma (10%), malign melanoma (8%), 
and lymphoma (4%). Herein, we report a case of breast cancer 
with widespread spinal cord metastasis detected on FDG PET/CT 
and confirmed by spinal MRI. Materials and Methods: A 62-year-
old woman with metastatic breast cancer who recently developed 
paralysis and swallowing dysfunction, was referred F-18 FDG PET/CT 
to evaluate the response to treatment after chemotherapy. Results: 
F-18 FDG PET/CT showed intense FDG uptake (SUVmax=10.25) in 
the 18x15 mm-measured lesion in the upper outer quadrant of the 
right breast. In addition, intense hypermetabolism (SUVmax=11.0) 
was noted along the spinal cord from C1 to L2 vertebral level. 
A subsequent spinal MRI scan reported contrast involvement 
in the dura of cervical, thoracal and upper lumbar spinal cord 
consistent with leptomeningeal metastasis. Conclusion: Spinal 
canal metastases are rare but severe complications indicative of 
poor prognosis that cause neurological deficits in cancer patients. 
Spinal canal metastases are usually solitary but may be multifocal in 
15% of all cases. Leptomeningeal spread through the cerebrospinal 
fluid or systemic arterial embolism is two distinct pathways for 
metastasis to the spinal cord. Although FDG PET/CT is generally 
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not appropriate for the detection of brain metastases due to high 
basal FDG activity in the normal gray matter; white matter, which is 
mostly located in the spinal cord, provides high tumor-background 
FDG contrast. Whole-body FDG PET/CT was reported having 96% 
sensitivity and 50% specificity for the spinal cord metastases in 
cancer patients. The detection of spinal cord metastases by FDG 
PET/CT enables early treatment, thus improving the prognosis and 
quality of life. 

EP-101
Utility of [18F]-FDG PET/CT for initial staging in patients 
with recently diagnosed breast cancer
A. González-Jiménez1, R. Sánchez-Sánchez2, D. Rivas2, I. Pérez-
Herrezuelo3, J. M. Llamas-Elvira2;  
1University Hospital of Jaén, Nuclear Medicine Department, Jaén, 
SPAIN, 2University Hospital Virgen de las Nieves, Nuclear Medicine 
Department, Granada, SPAIN, 3University Hospital Virgen de las 
Nieves, Gynecology and Obstetrics Departments, Granada, SPAIN.

Aim/Introduction: Our results suggest a potentially utility of [18F]-
FDG PET/CT at initial staging of breast cancer patients, particularly in 
those patients with locally advanced and/or potentially resectable 
breast cancer for the detection of unsuspected distance metastases. 
Materials and Methods: We analyzed results of [18F]-FDG PET/CT 
performed on patients with a recently diagnosis of breast cancer 
without treatment at initial staging, from October 2021 to January 
2022. [18F]-FDG PET/CT studies were performed using a Biograph 
16 camera (Siemens Medical Solutions, Knoxville, TN). All [18F]-FDG 
PET/CT studies were evaluated both visually, on images with and 
without attenuation correction and semi-quantitatively, calculating 
the standardized uptake value (SUVmax) in positive studies. The 
[18F]-FDG PET/CT result was considered positive when hyper-
uptake foci were observed outside physiological uptake areas. 
Positive findings were confirmed by specific image procedures. 
Results: We prospectively evaluated 75 female patients with 
recently diagnosed breast cancer, mean age 58.77 years ± 12.07 
(SD), age range 34-87 years, most had ductal carcinoma (80%), and 
most were estrogen receptor-positive (74.7%).Primary tumor was 
detected by PET/CT and MRI in all cases. At diagnosis, 31 (41.3%) 
patients had axillary lymph node involvement, showed by [18F]-
FDG PET/CT of all the patients. Nodal involvement was detected 
by axillary sonography in 84% (26/31). Unsuspected distant 
metastases were diagnosed by [18F]-FDG PET/CT in 6 patients 
(8%). Five of which had axillary lymph node involvement (16%). 
Sites of distant metastases: bone (n= 4), liver (n=1) and lung (n=1). 
Variables significantly associated with a higher likelihood of axillary 
or distant metastases in [18F]-FDG PET/CT were high histological 
grade (2-3) (p=0.023), molecular subtypes her2/neu and basal like 
(p=0.011) and higher SUVmax of primary breast lesion determined 
by[18F]-FDG PET/CT (p=0.002). Conclusion: Our results suggest a 
potentially utility of [18F]-FDG PET/CT at initial staging of breast 
cancer patients, particularly in those patients with locally advanced 
and/or potentially resectable breast cancer for the detection of 
unsuspected distance metastases.
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EP-102
Value of 18F-FDG PET/MR in the Detection of Pulmonary 
Malignancies: A Systematic Review and Meta-Analysis on 
the Diagnostic Performance
S. Mirshahvalad1, R. Hinzpeter1, A. Kohan1, R. Anconina2, R. 
Kulanthaivelu1, C. Ortega1, U. Metser1, P. Veit-Haibach1;  
1Joint Department of Medical Imaging, University 
Health Network, Toronto, ON, CANADA, 2Sunnybrook 
Health Sciences Center, Toronto, ON, CANADA.

Aim/Introduction: To evaluate the diagnostic performance of 
18F-FDG PET/MR in detecting pulmonary malignancies. Materials 
and Methods: This study was designed following the Preferred 
Reporting Items for Systematic Review and Meta-Analysis of 
Diagnostic Test Accuracy studies (PRISMA-DTA). A systematic 
search was conducted on the main medical literature databases 
until December 31, 2021. The inclusion criteria were: 1) Detecting 
tumoral lesions in the lung; 2) Comparing 18F-FDG PET/MR with a 
valid reference standard; 3) Providing data for the meta-analytic 
calculations. To exclude the low-quality articles, the QUADAS-2 
tool was utilized. A hierarchical method was used to pool the 
diagnostic performances. The bivariate model was conducted to 
find the summary points and 95% confidence intervals (95%CI). 
The hierarchical summary receiver-operating characteristic (SROC) 
model was performed for drawing SROC curve and the area under 
the curve (AUC) calculation. Higgins’ I2 statistics and Cochran’s Q test 
were utilized to assess heterogeneity. All analyses were performed 
using STATA. Results: Overall, 51 studies entered the final review. 
A total of 43 datasets, including 1278 patients and 866 lesions, 
were included for the meta-analytic calculations. In addition, eight 
studies in which the lung cancer T staging only (and not the primary 
lesion detection) was evaluated, were considered for the systematic 
review part. At patient-level (detecting primary lung tumour and 
pulmonary metastases), 18F-FDG PET/MR had the pooled sensitivity 
and specificity of 0.96 (95%CI: 0.84- 0.99) and 1.00 (95%CI: 0.98- 1.00), 
respectively. Positive LR, negative LR, and DOR were 384.3, 0.04, 
and 8821, respectively. When evaluating pulmonary M staging, the 
pooled sensitivity and specificity were 0.96 (95%CI: 0.80- 0.99) and 
1.00 (95%CI: 0.98- 1.00), respectively. At lesion-level, 18F-FDG PET/MR 
had the pooled sensitivity and specificity of 0.88 (95%CI: 0.76- 0.95) 
and 0.99 (95%CI: 0.90- 1.00), respectively. Positive LR, negative LR, 
and DOR were 59.9, 0.12, and 509, respectively. When evaluating 
pulmonary metastases, the pooled sensitivity and specificity were 
0.87 (95%CI: 0.75- 0.94) and 0.98 (95%CI: 0.79- 1.00), respectively. 
Performing meta-regression, studies in which contrast media was 
injected as a part of lung 18F-FDG PET/MR protocol, as well as 
studies that used diffusion-weighted imaging showed significantly 
higher sensitivities. In terms of T staging (not the primary tumour 
detection), 529 lung cancer patients were reviewed, resulting in the 
sensitivities of 0.81-1.00. Conclusion: 18F-FDG PET/MR was highly 
accurate in detecting pulmonary malignancy in oncology patients. 
Additionally, by using the MR component’s advanced acquisition 
protocols, the sensitivity of 18F-FDG PET/MR improved significantly. 
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EP-103
Clinical translation of the dead cancer cell-targeting 
antibody chimeric DAB4 (chDAB4) as a theranostic tool for 
diagnosing cancer treatment responses
A. H. Staudacher1, V. Liapis1, N. L. Wittwer1, M. P. Wheatcroft2, M. 
P. Brown1;  
1Central Adelaide Local Health Network, Adelaide, AUSTRALIA, 
2Telix Pharmaceuticals Limited, Melbourne, AUSTRALIA.

Aim/Introduction: chDAB4 is a chimeric monoclonal antibody 
targeting La/SSB, a protein that is only accessible in dead cells, 
particularly in treatment-induced dead cancer cells. This allows 
chDAB4 to selectively target tumours as they contain La/SSB-positive 
dead cancer cells, particularly after an induction, cancer cell-killing 
treatment. This offers a unique mechanism for a novel adjuvant 
therapy that could work synergistically alongside a spectrum of 
existing standard of care therapies. Pre-clinically, we have evaluated 
chDAB4 as a diagnostic to detect treatment-induced cancer cell 
death, and as a therapy in the form of radioimmunotherapy and 
antibody drug conjugates. The aim of this study was to optimise 
chDAB4 in pre-clinical models to support its early clinical translation 
as an agent for non-invasive PET imaging of cancer responses to 
treatment. Materials and Methods: chDAB4 was conjugated with 
desferrioxamine B and radiolabelled with Zirconium-89 (89Zr). Mice 
bearing human lung or ovarian cancers were treated with cisplatin 
as an induction therapy, dosed with 89Zr-DAB4 and subsequently 
PET imaged to quantify its tumour uptake. For clinical studies, a 
single IV dose of 89Zr-chDAB4 (37MBq) was administered to eight 
advanced cancer patients who had previous 18FDG-PET imaging. 
Three patients had not received recent therapy. One patient had 
chemoradiotherapy and four patients had stereotactic body 
radiotherapy (SBRT) to lung cancers within the previous 28 days. 
Patients were PET imaged at multiple timepoints over 10 days to 
determine the clinical safety profile and dosimetry of 89Zr-chDAB4. 
Results: Compared to untreated mice, significantly increased 
tumour uptake of 89Zr-chDAB4 was evident at 1-2 days post-chDAB4 
injection in tumour-bearing mice given chemotherapy, but without 
altered healthy tissue uptake. Administration of a single dose of 89Zr-
chDAB4 to patients was well tolerated and dosimetry confirmed the 
expected biodistribution of a chimeric antibody. Compared to their 
previous 18FDG scan indicating tumour viability, two SBRT patients 
recorded significant and durable tumour uptake of 89Zr-chDAB4. 
Conclusion: We have shown that chDAB4 targets dead cancer cells 
and that its tumour uptake can predict treatment responsiveness 
in vivo. Promising clinical data shows 89Zr-chDAB4 has an excellent 
safety and biodistribution profile and demonstrates tumour uptake 
in treated cancer patients. More patients will be recruited to this 
study and will be dosed with 75MBq of 89Zr-chDAB4, measures have 
been taken to optimise images, and further data sought to correlate 
tumour uptake of chDAB4 as an early non-invasive indicator of 
treatment responsiveness. 

EP-104
Impact of respiratory motion correction in F-18-FDG PET/
CT on staging in lung cancer patients
W. Roll1, B. Noto2, R. Rischen2, L. Kerschke3, G. Evers4, W. Heindel2, M. 
Schäfers1, F. Büther1;  
1Department of Nuclear Medicine, University Hospital 
Münster, Münster, GERMANY, 2Clinic for Radiology, 
University Hospital Münster, Münster, GERMANY, 3Institute 
of Biostatistics and Clinical Research, University of Münster, 
Münster, GERMANY, 4Department of Internal Medicine 
A, University Hospital Münster, Münster, GERMANY.

Aim/Introduction: Motion correction in PET has impact on 
quantitative PET-parameters affected by respiratory motion and 
increases subjective image quality. However, only few studies focus 
on the impact of motion correction on TNM staging in oncologic 
PET. The aim of this study was to evaluate the impact of motion 
correction on TNM staging of lung cancer patients. Materials 
and Methods: 43 patients underwent initial F-18-FDG PET/CT for 
suspected lung cancer with respiratory motion assessment. Three 
different PET reconstructions were applied: non-motion-corrected 
(“Static”), belt gating-based motion-corrected (“BG-MC”) and data-
driven gating-based motion-corrected (“DDG-MC”). Datasets were 
independently reviewed by two nuclear medicine specialists 
blinded to the reconstruction method on a six point scale ranging 
from “certainly negative” (1) to “certainly positive” (6). Differences 
in between reconstruction methods, accounting for variation 
caused by readers, were assessed by nonparametric regression 
analysis of longitudinal data. A dichotomous (“negative”, “positive”) 
and a subjective certainty score were derived. Additionally SUV 
and metabolic tumor volumes (MTV) were compared between 
reconstruction methods. Results: Reading of BG-MC resulted in 
higher scores for N1 compared to static images (p=0.001), whereas 
DDG-MC resulted in higher scores for N2 compared to static 
(p=0.016). Motion correction resulted in the migration of N1 from 
tumor-free to metastatic on the dichotomized score, consensually 
for both readers, in 3/43 cases and in two cases for N2. SUV were 
significantly higher for motion-corrected PET, MTV significantly 
lower (all p<0.003). No differences in the certainty scores were 
noted. Conclusion: PET motion correction influences decision 
making of human readers in few cases regarding N-staging and has 
significant effects on quantitative PET parameters. 

EP-105
A Meta-Analysis Review of [18F]FLT-PET in Diagnosis, 
Staging and Treatment of Non-Small Cell Lung Cancer
J. McCormick1, S. J. Colosimo1, I. N. Fleming2, F. I. McKiddie1, R. T. 
Staff1;  
1NHS Grampian, Aberdeen, UNITED KINGDOM, 2The 
University of Aberdeen, Aberdeen, UNITED KINGDOM.

Aim/Introduction: Non-small cell lung cancer (NSCLC) accounts 
for 85% of lung cancer cases. Measuring cell proliferation, the 
process by which cells grow and divide, has the potential to 
provide comprehensive tumour characterisation, aiding patient 
management. The use of 3’-deoxy-3’-[18F]fluorothymidine 
positron emission tomography ([18F]FLT-PET) studies provides 
a non-invasive way to accurately measure proliferation. As [18F]
FLT-PET does not accumulate in inflammatory cells, unlike [18F]
fluorodeoxyglucose ([18F]FDG-PET). In addition, monitoring 
proliferation may provide an advantage over [18F]FDG-PET, 
which also measures the confounding inflammatory therapeutic 
responses. A literature review of [18F]FLT-PET in NSCLC diagnosis, 
staging, and treatment response was undertaken. The aim of this 
study was to aggregate the available data using histology and Ki-
67 biomarker as the reference standards for diagnosis and staging 
and CT as the reference standard for response. Materials and 
Methods: A systematic search of Scopus/PubMed databases was 
implemented from inception to 11th April 2022 using combinations 
of the following keywords: “positron emission tomography”, “PET”, 
“lung cancer”, “fluorothymidine”, and “[18F]FLT”. The search yielded 
233 studies; MetaDiSc and RevMan software were used to analyse 
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and aggregate the data. Results: After title and abstract review, 
we excluded 196 studies. An additional 20 studies were excluded 
for not containing the appropriate information. Of the remainder, 
12 studies with 343 patients assess diagnosis and staging, 6 
enrolled with confirmed NSCLC and 6 with suspected disease. The 
remaining 5 studies with 131 patients assess treatment response 
to chemotherapy. The calculated aggregated weighted sensitivity 
was 0.78 (95% CI 0.56-0.91) and a specificity of 0.89 (95% CI 0.57-
0.96) for diagnoses. The summary receiver operator characteristic 
(SROC) analysis found an area under the curve of 0.84 (SE 0.07) for 
the diagnoses. For predicting therapeutic response, the aggregated 
weighted sensitivity was 0.66 (95% CI 0.40-0.84) and specificity 0.89 
(95% CI 0.60-0.96). An aggregated ROC analysis found an area under 
the curve of 0.90 (SE 0.05) for treatment response. Conclusion: A 
limited number of studies examine the utility of [18F]FLT-PET in 
NSCLC; however, the meta-analysis indicates that [18F]FLT-PET has 
a good performance in diagnosis and treatment response. [18F]FLT-
PET imaging offers increased specificity but decreased sensitivity in 
diagnosis responses when compared to [18F]FDG-PET imaging with 
a sensitivity of 0.96 and specificity of 0.78 [Yee et al.;2007 JNCI]. More 
extensive studies are required to investigate the potential uses and 
benefits of [18F]FLT-PET in NSCLC. The utility of [18F]FLT-PET in a 
clinical setting remains unclear. 

EP-106
A systemic approach to understanding disease 
progression in NSCLC patients using [18F]FDG-PET
J. Yu1, T. Beyer1, D. Ferrara1, S. Gutschmayer1, M. Hacker2, L. Shiyam 
Sundar1;  
1QIMP Team, Medical University of Vienna, Vienna, AUSTRIA, 
2Department of Biomedical Imaging and Image-Guided 
Therapy, Medical University of Vienna, Vienna, AUSTRIA.

Aim/Introduction: Non-small-cell lung cancer (NSCLC) is a life-
threatening disease accounting for more than 1.8 M deaths per 
year. This study aims to visualise the perturbed systemic metabolic 
network in NSCLC patients with and without disease progression. 
Positron-emission tomography (PET) based investigation of 
differences in inter-organ networks using [18F]FDG as the tracer-
of-choice can aid us in understanding the metabolic association 
of the major organs in the body with the progression of NSCLC. 
Materials and Methods: Whole-body [18F]FDG-PET/CT imaging 
was acquired from an open-source NSCLC dataset (ACRIN 6668, 
N=242) by The Cancer Imaging Archive (TCIA)1. Patients were 
stratified into a cohort without (N=22, 7F/15M, 65 ± 8 y, 77 ± 21 
kg, 2 stage IIB, 20 IIIA/IIIB ) and with tumour progression (N=23, 
10F/13M, 66 ± 9 y, 72 ± 15 kg, 1 stage IIB, 22 IIIA/IIIB). We employed 
an AI-driven multi-organ segmentation tool (MOOSE, separate 
submission) to automatically segment 16 different tissues and 
organs. As key effectors of glucose metabolism and the endocrine 
system, we included liver, kidneys, skeletal [SM], psoas muscle 
[PM], subcutaneous [SAT], visceral fat [VAT], pancreas, thyroid 
and adrenal glands. Heart, aorta, and lung were investigated as 
cardiovascular and respiratory systems representatives. The spleen 
and bone marrow (representing T-cell priming) of the femur, spine, 
and pelvis were explored in terms of the immune landscape. The 
standardised uptake values (SUV) for these segments were derived 
and correlated with the clinical parameters. The individual organ’s 
degree of centrality (DoC) was obtained for multi-parametric 
analysis to visualise the distinct inter-organ profile between the 
two cohorts. Results: Group analysis of NSCLC patients with and 
without disease progression demonstrated significant connectivity 

differences. In the stable cohort, DoC for SM, PM, SAT, and VAT were 
16, thus, exhibiting a relatively distributed correlation with all the 
remaining segments. In contrast, with progressive disease, SM, PM, 
SAT, and VAT yielded a lower DoC and connectivity correlated only 
within the four organs/tissues (r>0.4). Interestingly, compared to 
progression-free patients, patients with progression displayed a 
total loss of connectivity between the lung and the following four 
connective tissues: SM, PM, SAT and VAT. Conclusion: Inter-organ 
metabolic homeostasis differs in cohorts of NSCLC with and without 
disease progression. The distinct metabolic pattern in the patients 
with tumour progression is characterised by a disrupted association 
between the lung and distant connective tissues. References: 1 
Kinahan, P. et al., data from the ACRIN 6668 Trial NSCLC-FDG-PET 
(2019). The Cancer Imaging Archive.

EP-107
Comparison of Molecular Oncological Features and FDG 
Uptake in Lung Cancer
F. Kiss, S. Czibor, M. Barra, Z. Varga, T. Györke;  
Semmelweis University, Budapest, HUNGARY.

Aim/Introduction: Lung cancer is the most common malignant 
tumor in the world, and its prognosis and treatment depend 
significantly on the results of histological and molecular analysis. 
Taking samples is often difficult or unsuccessful (eg. due to 
extensive emphysema), in these cases imaging techniques can 
be helpful to achieve the final diagnosis. In our research, we 
examined whether there is a correlation between the molecular 
properties and the FDG uptake of the tumor. In the case of a 
positive relationship, we could help patients with prompt diagnosis 
and therapy despite unsuccessful molecular analysis. Materials 
and Methods: In our research, we analyzed the primary staging 
FDG-PET/CT scans performed at our institute of 73 patients with 
lung cancer (62 adenocarcinomas, 11 squamous cell carcinomas). 
We examined the absence or the presence of K-Ras mutation and 
the PD-L1 positivity (53 K-Ras wild-type, 9 K-Ras mutants, 23 PD-
L1 negative, 32 PD-L1 positive), then we measured the maximum 
standardized uptake value (SUVmax) and the SUV peak (SUVpeak) 
in the tumors. We compared the results with a non-parametric 
statistical test (Mann-Whitney U test). We present the results in a 
median ± interquartile range. Results: The FDG uptake of K-Ras 
mutant and PD-L1 positive tumors is significantly higher than wild-
type and negative tumors (SUVmax for K-Ras: 21.4±9.7 vs. 13.6±6.3, 
p=0,0058; SUVpeak: 18.4±7.8 vs.10.6±5.5, p=0,0196; SUVmax for 
PD-L1: 15.4±6.9 vs. 11.3±8.4, p=0,0022; SUVpeak: 12.8±5 vs. 8.7±6.5, 
p=0,003). In our research, the FDG uptake of adenocarcinomas and 
squamous cell carcinomas did not differ significantly (SUVmax: 
14.3±6.5 vs. 14.9±6.9; SUVpeak: 11.1±6.3 vs. 13.4±5.3). Conclusion: 
The semiquantitative evaluation of PET/CT scans can be helpful 
not only in imaging diagnostics, but also in molecular analysis. 
With other radiomic and molecular biomarkers, both SUVmax 
and SUVpeak may be an appropriate parameter to facilitate more 
accurate histological stratification, and they also may help patients 
with prompt diagnosis and therapy. 
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EP-108
Prediction of EGFR mutation status through radiomic 
features from 18F FDG PET/CT in NSCLC cohort of patients
L. Monaco1, E. De Bernardi1,2, F. Bertola3, F. Bono4, G. Casati4, D. 
Cortinovis5, C. Crivellaro6, F. Elisei6, V. L’Imperio4, C. Landoni1,6, F. 
Pagni4, E. Turolla1,7, C. Messa1, L. Guerra1,6;  
1School of Medicine and Surgery, University of Milan-Bicocca, 
Monza, ITALY, 2Centro di ricerca interdipartimentale Bicocca 
Bioinformatics Biostatistics and Bioimaging Centre – B4, 
Università degli studi di Milano-Bicocca, Monza, ITALY, 3Medical 
Genetics, San Gerardo Hospital, ASST Monza, Monza, ITALY, 
4Department of Medicine and Surgery, Pathology, ASST 
Monza, San Gerardo Hospital, University of Milan-Bicocca, 
Monza, ITALY, 5Medical Oncology, ASST Monza, San Gerardo 
Hospital, Monza, ITALY, 6Nuclear Medicine Department, ASST 
Monza, San Gerardo Hospital, Monza, ITALY, 7Tecnomed 
Foundation, University of Milan-Bicocca, Monza, ITALY.

Aim/Introduction: Epidermal growth factor receptor (EGFR) is one 
of the most common genetic mutation detectable in non-small cell 
lung cancer (NSCLC) patients, correlating to a favorable outcome 
due to the recent introduction of target therapies. To detect 
the presence of genetic abnormalities, massive/parallel genetic 
sequencing techniques (NGS) are currently the gold standard, 
although their wide employment is still limited. For this reason, 
we tried to find potential radiomic features from 18F FDG PET/CT 
to identify NSCLC-mutated cases and predict EGFR-abnormalities. 
Materials and Methods: Ninety-one patients with biopsy 
proven NSCLC, available NGS and [18F]FDG PET/CT scans were 
retrospectively enrolled. Baseline 18F FDG PET/CT images were 
acquired using two different PET/CT scanner (Discovery IM and 
Discovery IQ, Ge Heathcare). Radiomics features were computed 
with IBSI compliant algorithms on the original image filtered with 
LLL and HHH coif1 wavelet, computing 540 radiomics features per 
tumour. Univariate and multivariate analysis have been performed 
to select radiomic features. Results: Sixty-five out of ninety-one 
patients (71%) showed genetic abnormalities at the NGS analysis, 
16 of which (18%) with EGFR mutation. In training set the feature 
with the best ability to discriminate between mutant vs wild type 
cases was Fdzm_ldlge (68% of AUC) with good sensitivity and PPV 
(83%±9% and 83%±8%, respectively).The best model to distinguish 
EGFR+ vs non-EGFR cases was a tri-variate classification tree (Fivh_
V90, HHH_Fstat_qcod, HHH_Fszm_sze), with good specificity and 
NPV at multivariate analysis (95%±8% and 88%±5%, respectively). 
Conclusion: The putative role of [18F]FDG PET radiomics to predict 
EGFR mutated-NSCLC patients is promising; this rising application 
of radiomics has to be confirmed on large cohort. 

EP-109
Characterization of untreated non-small cell lung cancer 
by voxel-by-voxel texture analysis in F18-FDG-PET/MR
W. Thaiss1,2, K. Kneer1, P. Korf3, C. Kropf-Sanchen4, G. Schmidtke-
Schrezenmeier4, A. Liewald5, B. Mühling5, M. Beer6, A. Beer1;  
1Nuclear Medicine, University Hospital Ulm, Ulm, GERMANY, 
2University Hospital Ulm, Diagnostic and Interventional Radiology, 
Ulm, GERMANY, 3Siemens Healthcare GmbH, Erlangen, GERMANY, 
4Internal Medicine II, University Hospital Ulm, Ulm, GERMANY, 
5Department of Cardiothoracic and Vascular Surgery, University 
Hospital Ulm, Ulm, GERMANY, 6Diagnostic and Interventional 
Radiology, University Hospital Ulm, Ulm, GERMANY.

Aim/Introduction: With new therapeutic options for non-small 
cell lung cancer (NSCLC) patients, there is an increasing need 
of prognostic and predictive biomarkers to improve planning 

and monitoring of therapy. F18-FDG-PET is well-established for 
staging and multiparametric MRI can provide supplementary 
information. Therefore, the aim of this study was to investigate 
whether a voxel-by-voxel analysis of combined F18-FDG-PET/MR 
can provide additional information for tumor characterization. 
Materials and Methods: We retrospectively analyzed 32 F18-FDG-
PET/MR examinations in therapy-naive patients with histological 
confirmed adenocarcinoma (AC) and squamous cell carcinoma 
(SCC) (Grade (G) G2:11; G3:9; unknown:12). Mean follow-up was 
8.2 months. Tumor volumes were segmented on T1 VIBE fat sat 
post contrast images. PET and apparent diffusion coefficient 
(ADC)-map was co-registered with prototype software to generate 
multidimensional maps. Scatter plots were analyzed regarding 
tumor grading, stage (I-II low risk, III+IV high risk) and analyzed 
concerning 1st order radiomic features. Results: Low-risk AC showed 
lower SUV- and ADC-values in contrast to high risk AC (ADCmean 
I+II 840 ± 230 vs. III+IV 1129 ± 245; p = 0.01. SUVmean I+II 2.6 ± 1.1 
vs. III+IV 4.9 ± 2.5; p = 0.01). ADC-kurtosis was significantly different 
between low- and high-risk stages, best separations were seen 
between stages I vs. III in AC (-0.4 ± 0.7 vs. 2.9 ± 4.7; p = 0.04) and II 
vs. IV in SCC (1.0 ± 0.1) vs. -0.2 + 0.07; p = 0.02). Additionally, there 
were significant differences between G2- and G3-tumors regarding 
SUVmean (AC-G2 2.4 ± 1.2 vs. AC-G3 5.2 ± 2.7; p = 0.03) and ADC-
Skewness (SCC-G2 -0.03 ± SD 0.2 vs. SCC-G3 0.5 ± 0.2; p=0.008). 
Scatter plots analysis in AC patients showed a smaller range with 
Gaussian distribution in stage I+II tumors for SUV (range 0.2-12.3) 
with a peak below SUV 2.5 in Stage I compared to a peak below SUV 
5 in stage II (range 0.7-11.1). High risk AC patients showed a broader 
distribution of data points (range stage III 0.6-24.4; range stage IV 
0.1-32.1). Conclusion: This initial voxel-by-voxel analysis of SUV and 
ADC values from F18-FDG-PET/MR in untreated NSCLC showed 
promising results as supplementary biomarkers. The inclusion of 
additional patients and prospective studies are needed to conform 
these assumptions.

EP-110
A multicenter 18F-FDG-PET/CT study in solitary 
pulmonary nodule: Qualitative and Semiquantitative 
parameters to predict the risk of malignancy
V. Frantellizzi1, F. Corica1, M. Rondini2, M. S. De Feo1, M. L. Stazza2, 
M. Conte1, A. Marongiu2, S. Nuvoli2, A. Farcomeni3, G. De Vincentis1, 
A. Spanu2;  
1Sapienza University of Rome, Rome, ITALY, 2University of Sassari, 
Sassari, ITALY, 3University of Rome Tor Vergata, Rome, ITALY.

Aim/Introduction: Most of diagnostic accuracy studies with 
18F-FDG-PET/CT are limited by the use of a single threshold for 
distinguishing malignant from benign solitary pulmonary nodules 
(SPN).The aim of this study is to evaluate the reliability of 18F-FDG-
PET/CT and correlate qualitative and semiquantitative parameters, 
analysed either individually or as a whole, in patients with SPN, in 
order to predict the risk of malignancy. Materials and Methods: 146 
patients (49 females, 97 males, mean age 68±8,32 years) positive 
for SNP at 18F-FDG-PET/CT, according to their pre-test probability 
of malignancy determined by the presence of risk factors were 
retrospectively evaluated.Cytopathological examination of samples, 
considered to be the gold standard for lung cancer diagnosis, was 
performed in order to assess malignancy of the lesions.Qualitative 
parameters with 3 points scoring system (high, medium or absent 
uptake),dimension and site of SPN, as well as semiquantitative 
parameters(TLG,MTV,SUVmax,SUVmean) were taken in account. 
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Results: Among the 146 patients who underwent FDG-PET/CT 
subsequent cytopathological examination of specimens was found 
to be positive in 100(68.4%) cases. Visual analysis revealed that FDG 
uptake was absent in 20 patients(13,69%), moderate in 44(30,13%) 
and intense in 82(56.16%) patients. The mean dimension at CT of 
SPN was 18.28(±8.32) mm, 58 were localized in the inferior lobe, 
74 in the superior lobe and 14 in the medium lobe.No statistical 
significance was found between the tracer uptake, the dimension 
or the site of the SPN and the risk of malignancy. The pre-test 
probability of malignancy doesn’t correlate significantly with 
any semiquantitative parameters taken in account, but a direct 
correlation was observed between the diameter of the SPN at 
CT and the pre-test probability of malignancy. Average values 
for semiquantitative parameters were found:SUVmax 6.53±4.63, 
SUVmean 3.508±2.234, TLG 19.88±33.45, MTV 3.29±2.99.Optimal 
cut-offs for semiquantitative parameters, in terms of predictive 
values, have been found: a cut-off of 3.625 of SUVmax has 86.6% 
sensitivity and 69.1% specificity; SUVmean’s optimal cut-off is 2.51, 
with 79.1% sensitivity and 76.3% specificity; an MTV cut-off of 2.55 
shows 74.7% sensitivity and 70.9% specificity while a TLG’s cut-off 
of 11.8 shows 66% sensitivity and 83.6% specificity. Conclusion: 
This study showed that qualitative and semiquantitative analysis 
of SPNs at 18F-FDG PET/CT can be very important in assessing the 
probability of malignancy.TLG has shown to be directly correlated to 
SUVmax and SUVmean and can be used as a predictive parameter 
for malignancy.No correlations have been found between the pre-
test probability of malignancy and the semiquantitative parameters.

EP-111
Differentiating Primary from Secondary Lung Cancer with 
FDG PET/CT and Extra-Pulmonary Tumor Grade
W. Zeng, J. Ghossein, S. Gingras;  
The Ottawa Hospital, Ottawa, ON, CANADA.

Aim/Introduction: In patients with known extrapulmonary 
malignancy, it is sometimes difficult to ascertain whether 
a solitary pulmonary nodule (SPN) represents primary 
lung cancer or a metastasis. Tissue sampling allows such 
distinction in most instances but invasive or not feasible.  
18F-FDG PET/CT is used routinely in oncology. We hypothesize 
that the FDG uptake of a metastatic pulmonary nodule mirrors 
the aggressiveness of its extrapulmonary neoplasm. In this project 
we studied whether the extrapulmonary tumor’s histopathology 
grade and the SUVmax of solid SPN could be used to differentiate a 
metastasis from a primary lung neoplasm. Materials and Methods: 
Reports from consecutive patients referred for FDG PET/CT were 
searched for lung nodule and extrapulmonary tumor from Jan. 
2016, to May, 2021. Patients with a single FDG avid solid SPN with 
pathology proven primary or secondary lung cancer and known 
histopathology of extrapulmonary tumor were included. Small 
pulmonary nodule size and patients with infectious/inflammatory 
were excluded. Extrapulmonary tumor grade was categorized to 
low, intermediate and high and was matched to a range of FDG 
intensity of pulmonary nodule. Results: Of 288 patients, 61 (age: 
70.6, F:M=34:27) met the study criteria. 45 are primary and 16 are 
secondary lung cancer. Majority of primary are adenocarcinoma 
and squamous cell carcinoma. Secondary lung cancer (metastasis) 
includes colorectal, breast, melanoma and others. There are 19 
low, 29 intermediate and 13 high grade extrapulmonary tumors. 
SPN SUVmax is 7.8 ± 4.6 and SPN/liver SUVmax is 2.2 ± 1.4. Assuming 

the FDG uptake range (SPN/Liver SUVmax) of <0.9 for low, 0.91-1.99 
for intermediate and >2.0 for high extrapulmonary tumor grade, 
then there are 29 cases (48%) with mismatched results (e.g., low 
FDG SPN with high grade extrapulmonary tumor or vice versa) 
supporting the diagnoses of primary lung cancer, 23 cases (37%) 
inconclusive (e.g., low FDG with low tumor grade or high FDG with 
high tumor grade) which are not helpful and 9 cases (15%) that do 
not support our hypothesis. Conclusion: In about half of the patients, 
a mismatch between the SPN SUVmax and the extrapulmonary 
tumor grade was identified which allowed us to differentiate a 
primary lung cancer from a metastasis. Our preliminary results 
support that high tumor grade may show high FDG uptake. The 
study is limited by using tumor grade as the surrogate for tumor 
aggressiveness as tumor proliferation, lymphovascular invasion and 
tumor necrosis should be incorporated into the study to improve 
the outcome. 

EP-112
Influence of long versus short axial field-of-view PET/CT 
on stage migration in non-small cell lung cancer (NSCLC): 
interim analysis of a quasi-experimental study using real-
world data
I. Alberts1, S. Seibel1, M. Viscione1, C. Mingels2, A. Asfhar-Oromieh1, 
A. Rominger1;  
1Institut für Nuklearmedizin, Bern, SWITZERLAND, 
2Inselspital, Bern, SWITZERLAND.

Aim/Introduction: PET/CT is the clinical standard of care for the work 
up of suspected and staging of known non-small-cell carcinoma of 
the lung (NSCLC). Previous studies comparing PET/CT to CT show 
an upstaging of patients with stage migration to higher stages. It 
is unclear as to what extent new high-sensitivity long-axial field-
of-view systems might also cause stage migration. Materials and 
Methods: A quasi-experimental study is performed in the setting 
of an institutional database for patients undergoing PET/CT on 
either a short axial digital (SAFOV) or long-axial field-of-view digital 
(LAFOV) PET/CT system. Inclusion criteria are patients undergoing 
PET/CT for staging of NSCLC or suspected NSCLC. Exclusion 
criteria were patients presented for restaging of a known NSCLC, 
post-therapy follow-up, tumours other than NSCLC or patients 
with known claustrophobia or requiring sedative medication. 
A planned interim analysis is performed using 2 months’ data 
(110/747 patients). The AJCC for stages LAFOV and SAFOV systems 
were compared using one-way analysis of variance (ANOVA). The 
detection rate (DR) and odds ratio (OR) of a positive PET (patients 
with >1 suspicious finding) were recorded and the odds ratio 
and number needed to image (NNI) for a positive PET/CT were 
obtained. Results: A planned interim analysis was performed using 
two months’ worth of data. A total of 110 patients were screened 
and 56 included. 24 were scanned on the LAFOV scanner and 32 
on the SAFOV system. ANOVA revealed no significant difference 
in AJCC between the two groups (p=0.54). The DR was higher 
on the LAFOV system (0.75 versus 0.625, p=0.32) with a higher 
OR for a positive scan (OR = 1.8, 95% CI 0.56-5.79 with NNI = 8). 
Conclusion: This initial interim analysis reveals higher rate of 
positive scans for NSCLC using a LAFOV system, which we attribute 
to the known higher sensitivity of this system. There were no clear 
differences in AJCC staging, suggesting no clear stage-migration 
effect. Analysis of the entire database with 747 patients is now 
planned to increase the statistical power.
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EP-113
Accuracy of [18F]FDG-PET/CT in differential diagnosis of 
solitary pulmonary nodules (SPN)
C. Medina1, L. Nieto1, M. Giménez1, B. Luna1, S. Chamizo1, J. 
Amaya1, A. Cherino1, N. Orta1,2, C. Peña1,2;  
1Hospital Universitario Son Espases, Palma de 
Mallorca, SPAIN, 2Institut d’Investigació Sanitària Illes 
Balears (IdiSBa), Palma de Mallorca, SPAIN.

Aim/Introduction: The main aim of the study is to evaluate the 
correlation between maximum standarized uptake value (SUVmáx) 
and the malignancy of the nodules. As a secondary aim, we analyze 
if other tools could be used to differentiate malignant from benign 
SPN when SUVmáx is between 1 and 2.5, like SUVindex cut-off 
reported in the literature (≥1.2), or the retention index (RI), with 
dual-time-point [18F]FDG-PET/CT imaging, taking into account 
RI≥10%. Materials and Methods: We included patients with SPN 
(<3cm) underwent PET/CT, since July/2020 to February/2022, in 
this retrospective study. The exclusion criteria were multiple lung 
nodules and lung masses (≥3cm). We used usual PET/CT protocol 
and dual-time point imaging in case of indeterminate SPN (SUVmáx 
1-2.5). SUVindex was calculated as a ratio of SUVmáx of the tumor 
to SUVmean of the liver, and RI: [(SUVmax delayed image − SUVmax 
standard image/SUVmax standard image)*100]. The definitive 
diagnosis was based on histopathological confirmation or follow-
up (≤ 2 years). Results: 167 patients were included (66 years 
mean age and 111men), 60% with obesity and 48% with previous 
oncological history (most frequently: urological, lung and digestive 
cancers). We obtained 77 patients with SUVindex ≥1.2. and 72/77 
had SUVmáx≥2.5. The 5 mismatched patients had a diagnosis of 
malignancy. There were 90 pacients with SUVindex <1.2 (26% nodule 
size<10mm): 32/90 were false-negative (21 adenocarcinoma and 6 
metastatic pulmonary). A SUVindex cut-off value of 1.2 provided a 
sensitivity of 67%, specificity of 79%, positive predict value of 81% 
and negative predictive value of 64%. Dual-time-point PET/CT 
imaging were realized in 28/167 patients, with pathological IR in 13. 
The histopathological diagnosis of these patients was: 2/13 benign 
nodules and 11/13 malignant nodules (5 adenocarcinoma, 1 
squamous cell carcinoma, 1 small-cell carcinoma, 1 carcinoid tumor 
and 3 metastasis). In 15/28 patients with IR<10%, their definitive 
diagnosis were: 1 metastatic pulmonary, 4 adenocarcinoma and 10 
benign lesions. An IR>10% provided a sensitivity of 69%, specificity 
of 83%, positive predict value of 85% and negative predictive 
value of 67%. Conclusion: [18F]FDG-PET/CT is a useful non-invasive 
method in the characterization of NPS, by using SUVmáx cut-
off>2.5. In patients with indeterminate SUVmáx (range 1 to 2.5), 
we could use other values as IR and SUVindex, to decrease false-
negative results. 
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EP-114
Significance of incidental uptake in the upper 
gastrointestinal tract on FDG-PET/CT
D. Fraga, L. Gomes, R. Sousa, I. Vitorino, D. Rombo, E. Sousa, I. 
Carvalho, T. Ferreira, I. Claro, L. Salgado;  
Instituto Português de Oncologia de Lisboa 
Francisco Gentil, Lisbon, PORTUGAL.

Aim/Introduction: The growing use of Positron Emission 
Tomography/Computed Tomography (PET/CT) with 2-deoxy-2-[18F]
fluoro-D-glucose (FDG), has increased incidental uptake (IU) findings 
in the upper gastrointestinal tract, namely in the oesophagus 
and stomach. Our aim was to understand the meaning of these 
incidental findings. Materials and Methods: We retrospectively 
analysed 178 patients, 97 men and 81 women, ages 13-90 years 
(median 63), submitted to endoscopic examination motivated 
by IU in the oesophagus or stomach in FDG-PET/CT, performed 
between 06/2016 and 10/2021. We analysed: interpretation of 
FDG-PET/CT (suspected malignancy versus probably benign); 
uptake pattern (diffuse versus focal); Maximum Standardized 
Uptake Value (SUVmax); endoscopic findings and histological 
result (when applicable). Results: In the oesophagus, 13.8% of IU 
corresponded to malignancy. A significant association was found 
between site of uptake and nature of the lesion, with the majority 
(60) of IU in the distal oesophagus being benign (p=0.013). In the 
stomach, 12.2% of IU were malignant, with a significant association 
between site of uptake and nature of the lesion (p=0.011), with a 
high incidence of malignant lesions in gastric body. A significant 
association was also found between the interpretation of the 
nuclear medicine physician and the nature of the lesion, having 
reported suspicion of malignancy in the oesophagus with 87.5% 
sensitivity and 78.1% specificity (p<0.001), and in the stomach, with 
100% sensitivity and 80% specificity (p<0.001). In the stomach, the 
uptake pattern was significantly associated with the nature of the 
lesion; benign lesions tended to present diffuse uptake (p=0.003). 
The SUVmax varies significantly with the nature of the lesion, being 
higher in malignant lesions, both in the oesophagus (p=0.011) 
and stomach (p<0.001). In the stomach, an optimal SUVmax cut-
off value between benignity and malignancy of 8.9 was achieved, 
with an 83% sensitivity and 86% specificity. In the oesophagus, an 
optimal cut-off value was not found due to the high probability of 
false positive results. Conclusion: An incidental FDG-PET/CT uptake 
in the oesophagus and stomach corresponded to malignancy in 
a significant number of patients. The uptake pattern, location and 
SUVmax may help in the decision for further investigation: most IU 
in the distal oesophagus were benign; gastric body IU were mostly 
malignant; in the stomach, a diffuse uptake pattern tends to be 
benign and an 8.9 SUVmax cut-off may be useful in distinguishing 
benign from malignant lesions. The nuclear medicine physician’s 
assessment is helpful in excluding disease. 
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EP-115
Whole body 18F Choline PET/CT: a potential role for 
surveillance post liver transplant in patients with 
hepatocellular carcinoma
M. Abouzied, A. Fathala, A. Almuhaideb, M. Alqahtani;  
King Faisal Specialist Hospital and Research 
Center, Riyadh, SAUDI ARABIA.

Aim/Introduction: Liver transplantation (LT) has become the 
treatment of choice for patients with unrespectable early 
hepatocellular carcinoma (HCC). Post-LT HCC recurrence impose 
a significant risk and impacts on overall patient’s survival. The aim 
of our study was to evaluate the potential rule of whole body18F 
choline PET/CT in the detection of recurrent disease. Materials and 
Methods: 95 consecutive whole body 18F choline PET CT scans in 
66 LT recepients with known HCC were retrospectively evaluated 
(41 male, 25 female with mean age of 56 years). They underwent 
whole body18F choline PET/CT in the period between January 2015 
till June 2021 post LT for restaging (median time post LT of 3 years). 
Histopathology and or follow-up clinically and radiologically for 
at least 6 months were employed as the standard of reference for 
imaging findings. Results: Choline PET CT was true negative in 41 
patients in excluding local recurrence and or distant metastases, 
only one false negative with an overall negative predictive value 
of 97.6%. On the other hand, it was true positive in 21 patients and 
false positive in three patients with an overall positive predictive 
value of 87.5% and overall accuracy of 94%. Choline PET/CT 
detected only local recurrence in 4/21, distant metastases in 17/21; 
two out of which had local plus distant metastases (10 nodal, 8 
lungs, 5 adrenals, 4 bone, 2 others). Accordingly; four patients 
were offered loco regional therapy (chemoembolization, radio 
embolization or radiofrequency ablation therapy). While, systemic 
therapy was offered to 15 patients, two had metastatectomy and 
palliative therapy. Conclusion: Whole body 18F Choline PET/CT is a 
useful method to assess not only local and distant metastases post 
LT but also to stratify patients for either systemic or loco regional 
therapy. Furthermore; it can serve as one-stop shop surveillance 
modality post LT in HCC patients. 

EP-116
Combining preoperative 99mTc-mebrofenin Hepatobiliary 
Scintygraphy (HBS) with Indocyanine Green Elimination 
rate(ICG-K) remnant: Too many assumptions?
M. Velasco Nuño, L. Guernica, C. Espinet, R. Bellviure, E. Hidalgo;  
Vall d’Hebron Hospital Campus, Barcelona, SPAIN.

Aim/Introduction: The ideal tool to predict the incidence of Post 
hepatectomy Liver Failure (PHLF) should be readily available, not 
invasive, accurate supported by evidence. Our hypothesis is that 
ICGk adjusted to function remnant (obtained with HBS) will correlate 
better than ICGk adjusted to volume (CT) vs. ICGk Post Operative 
first Day (POD1) and potentially better predict PHLF incidence. 
Materials and Methods: 12 patients (no cirrhosis) undergoing a 
major liver resection (≥ 3 segments) were assessed with a 3 phase 
CT and, preoperative IGC testing (IV bolus of 0.25 mgrs/Kg, Limon©) 
and 99mTc-Mebrofenin HBS. Data regarding Future Liver Remnant 
(FLR) included volumetry (FLR-V), function (FLR-HBS) and ICG-k-
rem (preop ICG-k rate adjusted to FLR-V and FLR-HBS). PHLF was 
defined as per ISGL classification. Statiscal analysis included uni and 
multivariate analysis, correlation and regression when appropriate. 
Results: 7 right hepatectomies, 4 trisectionectomies and 1 central 

bisectionectomy were studied. PHLF grade B/C appeared in 2 cases. 
Preop median overall FLR-V and FLR-HBS were 41 (range 26-63) and 
42% (range 31-63). The median values of ICGk-rem-V, ICGk-rem-
HBS and ICGk-POD1 were 0.087, 0.082 and 0.1min-1 respectively. 
Correlation values between ICGk POD1 with ICGk-rem-HBS and 
ICG-rem-V were 0,74 and 0,8 (p<.05). ICGk-rem-HBS and ICGk-
rem-V predicted absolute values for FLR-HBS (%min-1m2) reliably 
(CC 0,77; p <.0.5). Conclusion: This is a small series of patients and 
careful interpretation is required. ICG-k combined with HBS (ICG-
K-rem-HBS) correlated similar than ICG-k-rem-V with ICG-POD1 
providing another tool to assess specifically FLR unlike traditional 
ICG15 or PDR. However, ICG-k-rem-V performed well and might be 
implemented in futures studies to better define and validate a cut-
off to risk stratification for PHLF with a simple 3 phase CT plus ICG 
testing. 

EP-117
Prognostic Value of Morphofunctional Imaging 
Methods In Post-Therapy Inoperable Intrahepatic 
Cholangiocarcinoma
V. Dragonetti1, N. Fraccascia1, C. Mosconi2, M. Barakat3, A. 
Palloni4,5, A. Paccapelo2, R. Golfieri3,2, G. Brandi4,5, S. Fanti1,6, C. 
Nanni6;  
1Nuclear Medicine, Alma Mater Studiorum University of Bologna, 
Bologna, ITALY, 2Abdominal-pelvic Diagnostic and Interventional 
Radiology Unit, IRCCS Azienda Ospedaliero-Universitaria 
di Bologna, Bologna, ITALY, 3Abdominal-pelvic Diagnostic 
and Interventional Radiology Unit, Alma Mater Studiorum 
University of Bologna, Bologna, ITALY, 4Medical Oncology, 
Alma Mater Studiorum University of Bologna, Bologna, ITALY, 
5Medical Oncology, IRCCS Azienda Ospedaliero-Universitaria 
di Bologna, Bologna, ITALY, 6Nuclear Medicine, IRCCS Azienda 
Ospedaliero-Universitaria di Bologna, Bologna, ITALY.

Aim/Introduction: Intrahepatic cholangiocarcinoma (iCCA) is a 
disease characterized by rarity, heterogeneity and high mortality, 
where surgical resection is often not possible. Nowadays, thanks 
to the recent introduction of new therapeutic options such 
as Trans-Arterial Radioembolization (TARE), it is increasingly 
important to define the role of morphofunctional imaging 
methods for prognostic stratification of patients affected by iCCA. 
The study aimed to verify the prognostic value of post-therapy 
morphofunctional imaging methods in patients with inoperable 
iCCA, and to identify the most appropriate diagnostic tool for the 
correct post-therapy management of those patients. Materials 
and Methods: 45 patients with iCCA undergoing both [18F]F-FDG-
PET/CT and contrast-enhanced CT (CECT) between January 2016 
and March 2021 were included. The inclusion criteria used were: 
diagnosis of inoperable iCCA; execution of both [18F]F-FDG-PET/CT 
and CECT either before and after therapy. Both baseline and post-
therapy clinical-laboratory and imaging (CECT and [18F]F-FDG-PET/
CT) were collected. Clinical-laboratory data reviewed were: overall 
survival (OS), gender, age, prior therapies, liver function indices 
and tumor markers. CECT parameters were TNM staging, lesion 
diameter, volume, vascularization and presence of intravascular 
necrosis. [18F]F-FDG-PET/CT parameters were TNM staging, 
Standard-Uptake-Value max (SUVmax), Metabolic-Tumor-Volume 
(MTV) and Total-Lesion-Glycolysis (TLG=MTV*lesions SUVmean). 
Philips-Vue-PACS software was used, setting hepatic SUVmean as 
TLG threshold. CECT and [18F]F-FDG-PET/CT baseline and post-
therapy data were analyzed to derive RECIST1.1, mRECIST and 
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EORTC criteria. Data were reported as means±standard deviation or 
frequencies. The Kolmogorov-Smirnov test with Lilliefors correction 
was used to assess the distributional normality of the variables. For 
survival analyses, Hazard Ratios (HR) with 95% confidence intervals 
were estimated by univariate and multivariate Cox regression 
model. Two-tailed tests with p-value<0.05 were considered 
significant. Results: Post-therapy-[18F]F-FDG-PET/CT parameters 
statistically correlated with OS were SUVmax (p=0.033) and MTV 
(p=0.037). Biochemical parameters correlated with OS were 
gamma-glutamyl transferase (GGT; p=0.014), alkaline phosphatase 
(ALP; p=0.019), carcinoembryonic antigen (CEA; p=0.004) and 
carbohydrate antigen 19-9 (CA19-9; p<0.001). No statistically 
significant correlation could be found between post-therapy-CECT 
parameters and OS. mRECIST criteria were prognostically predictive 
of patients OS in case of progressive-disease (PD; p=0.027), while 
EORTC criteria were prognostically predictive in case of partial-
metabolic-response (PMR; p=0.023) and progressive-metabolic-
disease (PMD; p=0.019). We derived a 2-grade predictive score of 
OS combining mRECIST criteria, CA19-9 levels and SUVmax at [18F]
F-FDG-PET/CT (p=0.003). Conclusion: Performing integrated post-
therapy imaging is a valid tool for the prognostic stratification of 
patients with iCCA. [18F]F-FDG-PET/CT showed to be the imaging 
method of preference in post-therapy management. 

EP-118
The Relationship Of Histone Deacetlase (HDAC) 
Overexpression With 18F-FDG PET/CT Parameters And The 
Prognostic Importance In Gastric Cancers
Ö. Ulas Babacan, Z. Hasbek, M. Yilmaz, H. Ozer, H. Ataseven;  
Cumhuriyet University, Sivas, TÜRKIYE.

Aim/Introduction: The acetylation state of histones is determined 
by a reversible balance between histone acetyl transferase (HAT) 
and histone deacetylase enzymes (HDAC). HDACs exert a pro-
oncogenic effect by keeping genes that cause differentiation, 
apoptosis, and cell cycle arrest in a transcriptionally quiescent 
state (1-2).In gastric cancer imaging, 18F-FDG PET/CT is frequently 
used for preoperative distant metastasis screening. Our aim in 
this study was to investigate the relationship between HDAC 
protein expression rates studied from pathology preparations, 
18F-FDG PET/CT parameters and prognosis in patients with gastric 
cancer who underwent 18F-FDG PET/CT for staging. Materials 
and Methods: Patients who were diagnosed with gastric cancer 
between 2015 and 2021 and who had undergone 18F-FDG PET/
CT examination for staging in the Nuclear Medicine Department 
without chemotherapy/radiotherapy treatments and/or surgery 
were included in the study. Results: A total of 83 patients, 29 
women (34.9%) and 54 men (65.1%), were included in this study. 
When the tumor tissues of the patients were evaluated according 
to the HDAC1 percentage; HDAC1 was positive in 74 (89.2%) and 
HDAC1 negative in 9 (10.8%). There was no correlation between 
the SUVmax value calculated from the primary gastric tumor 
localization being 8.6 or below, which is the median value, and the 
positive/negative HDAC1 protein from the tumor area (p=0.369). 
In our study, no relationship was found between HDAC1 positivity, 
presence/absence of metastases, tumor location, tumor grade, age, 
gender, body mass index (BMI), presence/absence of diabetes, and 
smoking in patients with gastric cancer (p>0.05). A positive and 
significant correlation was found between high HDAC1 protein 
scores and stage (p=0.0021). In addition, in our study, the median 

overall survival of our patients was 22 months. While the 1-year 
overall survival rate of our patients was 73%, the 2-year overall 
survival rate was 48%. Although not statistically significant, 2-year 
survival rates were found to be higher in HDAC1 positive patients 
than in negative patients (p>0.05). Conclusion: According to the 
results of our study, we found that HDAC1 protein levels were high 
in the majority (89.2%) of gastric cancer patients. Although not 
statistically significant, we found that HDAC1 positive patients had 
higher survival times than negative ones. This study was supported 
by Sivas Cumhuriyet University Scientific Research Project Unit (T-
2021-924). References: 1. Lane AA, Chabner BA. Histone deacetylase 
inhibitors in cancer therapy. J Clin Oncol 2009;27:5459-68. 2. 
Glozak MA, Seto E. Histone deacetylases and cancer. Oncogene 
2007;26:5420-32.

EP-119
The role of 99mTc-Mebrofenin SPECT/CT in preoperative 
determination of liver functional volume
A. Bakos1, L. Pávics1, G. Sipka1, I. Farkas1, Z. Mikó1, T. Czékus1, S. 
Nagy1, R. Német1, S. Urban1, L. Libor2, T. Géczi2, J. Hőhn2, Z. Besenyi1;  
1Department of Nuclear Medicine, University of 
Szeged, Szeged, HUNGARY, 2Department of Surgery 
University of Szeged, Szeged, HUNGARY.

Aim/Introduction: The resectability of primary and metastatic 
liver tumors requires that sufficient functional future liver remnant 
(FLR) remains after surgery. Insufficient residual liver volume results 
in postoperative liver failure, which can lead to death. 99mTc-
mebrofenin is secreted into the bile by functioning liver cells. Our 
study aimed to determine the functional liver volume in patients 
undergoing major liver resection. Materials and Methods: Thirteen 
cases (7 men, 6 women, mean age 54 years, 24-83 years) were 
selected according to the following criteria: extended liver resection 
indicated, clinically proven compensated liver function, surgery 
not contraindicated anesthetically. Patients who had already 
undergone staging were followed by CT scan of the abdominal 
region after intravenous administration of 99mTc-mebrofenin with 
3.2 min data acquisition and continuous SPECT imaging for 60 
minutes. We quantified the total counts and volume of the whole 
liver in the parenchymal phase within the manually determined 
VOIs on SPECT/CT images and then determined the functional and 
volume ratio of FLR to whole liver (FLRV-F%, FLRV%) after planned 
resection. On the day of the study, we measured the elasticity 
of the liver area to be resected and the remaining liver area by 
ultrasound shear wave elastography, which was used to determine 
the extent of parenchymal fibrosis. Results: One patient (1/13) had 
insufficient FLR (FLRV: 35%, FLRV-F: 30%) and thus underwent liver 
parenchymal modulation. At week 7 after the intervention, FLR 
functional rate was adequately increased (FLRV: 55%, FLR-F: 60%). 
Eight patients (8/13) had significantly different calculated volume 
and functional ratios (mean FLRV% = 44.8% ± 18.6; mean FLRV-F = 
61% ± 11.9, p = 0.029). These patients had a history of portal vein 
ligation or a tumour with a central location. Fibrosis was detected in 
the resected liver by elastography and confirmed by postoperative 
histopathological examination. In five patients (5/13), the measured 
volume and functional ratios did not differ significantly (mean 
FLRV%: 46.6% ± 20.9; mean FLRV-F: 46.4% ± 23.2, p = 0, 49). Four 
patients (4/5) had no significant liver parenchymal abnormalities 
confirmed by either elastography or histology, and one patient (1/5) 
had cirrhosis. None of the 13 patients included had postoperative 
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liver failure. Conclusion: CT volumetry alone does not provide 
sufficient information about functional capacity of the remaining 
liver. The use of 99m Tc-mebrofenin SPECT / CT plays a significant 
role in the preoperative planning of extended liver resections. 

EP-120
Prognostic and predictive value of 18F-FDG PET/CT in 
assessment of treatment response and PFS in gastric 
cancer patient underwent neoadjuvant chemotherapy 
using FLOT regimen
S. Seyedinia1, F. Huemer2, S. Mirshahvalad3, O. Koch4, L. Weiss2, K. 
Emmanuel4, C. Pirich1, R. Greil2, M. Beheshti1;  
1Division of Molecular Imaging & Theranostics, Department 
of Nuclear Medicine, University Hospital Salzburg, Paracelsus 
Medical University, Salzburg, AUSTRIA, 2Department of 
Hematology, Deprtment of Medical Oncology and Hematology, 
University Hospital Salzburg, Paracelsus Medical University, 
Salzburg, AUSTRIA, 3Joint Department of Medical Imaging, 
University Health Network, University of Toronto, Toronto, 
ON, CANADA, 4Department of Surgery, University Hospital 
Salzburg, Paracelsus Medical University, Salzburg, AUSTRIA.

Aim/Introduction: To evaluate the predictive value of 18F-FDG 
PET/CT in histopathological treatment response of neoadjuvant 
chemotherapy with FLOT regimen in patients with gastric cancer 
(GC) and adenocarcinoma of gastroesophageal junction (GEJ). In 
addition, prognostic value of metabolic 18F-FDG PET/CT parameters 
for progression free survival (PFS) was assessed. Materials and 
Methods: Thirty-one patients with biopsy-proven diagnosis of 
GC and adenocarcinoma of GEJ who underwent 18F-FDG PET/
CT before the initiation of neoadjuvant chemotherapy were 
included in this retrospective study. All patients underwent FLOT 
neoadjuvant chemotherapy regimen prior to surgery. Among 
them, post-chemotherapy 18F-FDG PET/CT was also performed in 
17 patients. Semi-quantitative metabolic parameters, including 
SUVmax, SUVmean, SULpeak, SULmean, MTV, and TLG, were 
calculated for all tumoral lesions. In addition, in the 17 mentioned 
patients, ΔSUVmax, ΔSUVmean, ΔSULmax, and ΔSULmean were 
calculated which were defined as the percentage of the difference 
between pre- and post-chemotherapy scans. For the response 
assessment, tumour regression grade was defined based on Becker 
grading score. Results: There was a significant correlation between 
PFS and SUVmax, SUVmean, SULpeak, and SULmean derived 
from post-chemotherapy 18F-FDG PET/CT (p value=0.011, 0.044, 
0.006, P=0.022, respectively). In addition, the number of 18F-FDG-
avid pathologic lymph nodes showed significant correlation with 
PFS. In terms of correlation between metabolic parameters and 
histopathology response, the pre-chemotherapy SULpeak was the 
only significant predictive factor (p value=0.037). Conclusion: The 
results of this study showed that metabolic tumor parameters of 
18F-FDG PET/CT seems to be able to predict treatment response 
to neoadjuvant chemotherapy with FLOT regimen in patients with 
gastric cancer. Loco-regional FDG-avid lymph node metastases and 
SUL-peak showed to be independent prognostic factors of PFS. 

EP-121
Prognostic value of sarcopenia and metabolic 
parameters of18F-FDG-PET/CT in patients with advanced 
gastroesophageal cancer
R. Hinzpeter, S. Mirshahvalad, R. Kulanthaivelu, C. Ortega, U. 
Metser, Z. Liu, P. Veit-Haibach;  
University of Toronto, Toronto, ON, CANADA.

Aim/Introduction: To determine the prognostic value of sarcopenia 
measurements and metabolic parameters of the primary tumor 
from 18F-FDG-PET/CT among patients with advanced, metastatic 
gastroesophageal cancer. Materials and Methods: In this IRB-
approved retrospective study, we included 128 consecutive patients 
with advanced, metastatic gastroesophageal cancer (n=128; 26 
females; 102 males; mean age 63.5±11.7 years; age range: 29-91 
years) undergoing 18F-FDG-PET/CT for staging between November 
2008 and December 2019. Mean and maximum standardized 
uptake value (SUV) and SUV normalized by lean body mass (SUL) 
were measured, respectively. Skeletal muscle index (SMI) was 
measured at the level of L3 on the CT component of the PET/CT. 
Sarcopenia was defined as SMI < 34.4cm2/m2 in women and < 
45.4cm2/m2 in men. Results: 68/128 patients (53%) had sarcopenia 
on baseline 18F-FDG-PET/CT. Mean SMI was 35.6 cm2/m2 in females 
and 45.2 cm2/m2 in males. In a univariable Cox proportional hazards 
model, age (p=0.017), ECOG (<0.001), distant metastasis to the 
bone (p=0,028), SMI (p=0.0075) and dichotomized sarcopenia score 
(p=0.033) were significant prognostic factors for overall survival 
(OS) and progression free survival (PFS). In a multivariable analysis, 
ECOG (p<0.001), distant metastasis to the bone (p=0.019) and 
SMI (p=0.03) were associated with poor prognosis with decrease 
in the OS and PFS. The final model demonstrates improved 
survival prognostication when combining clinical parameters with 
imaging-derived sarcopenia measurements but not metabolic 
tumor parameters. Conclusion: Combining patient’s sarcopenic 
status with clinical parameter, but not metabolic values from 
18F-FDG-PET/CT, may improve survival prognostication in patients 
with advanced, metastatic gastroesophageal cancer. 
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EP-123
Coefficient of Variation Assessed by 68Ga-DOTATOC-PET/
CT in the Evaluation of the Heterogeneity of SSTR2 
Expression in Patients with Neuroendocrine Tumors
R. Fonti1, S. Pellegrino1, M. Panico2, R. Bologna1, R. Morra3, M. 
Giuliano3, G. Palmieri4, S. De Placido3, S. Del Vecchio1;  
1Department of Advanced Biomedical Sciences, University Federico 
II, Naples, ITALY, 2Institute of Biostructures and Bioimaging, 
National Research Council, Naples, ITALY, 3Department of 
Clinical Medicine and Surgery, University Federico II, Naples, 
ITALY, 4CRCTR Coordinating Rare Tumors Reference Center 
of Campania Region, AOU Federico II, Naples, ITALY.

Aim/Introduction: Neuroendocrine tumors are characterized 
by the overexpression of somatostatin receptors, mainly type 
2 (SSTR2), that represent a target for therapy with unlabeled or 
labeled somatostatin analogues. However, SSTR2 expression could 
be heterogeneous potentially affecting tumor response to therapy. 
The aim of our study was to evaluate and quantify the heterogeneity 
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of SSTR2 expression in neuroendocrine tumors by using a first 
order parameter derived from texture analysis such as coefficient 
of variation (CoV) obtained by 68Ga-DOTATOC-PET/CT. Materials 
and Methods: We studied 38 patients with pathologically proven 
neuroendocrine tumors who underwent 68Ga-DOTATOC-PET/
CT. Primary tumors were localized in the gastroenteropancreatic, 
bronchopulmonary and other anatomical districts in 25, 7 and 6 
patients, respectively. Malignant lesions were segmented using 
an automated contouring program and a threshold of SUV>2.5 or 
in the case of liver lesions a threshold of 30% of the SUVmax. The 
imaging parameters SUVmean, CoV, SUVmax, Receptor Expressing 
Tumor Volume and Total Lesion Receptor Expression of each lesion 
were determined. SUVmean, CoV, SUVmax were also obtained in 
representative volumes of normal liver, spleen as well as in the 
whole pituitary gland. Results: We first examined the effects of 
treatment with somatostatin analogues on tracer uptake in both 
tumor lesions and normal tissues by comparing the SUVmax values 
obtained in patients undergoing (N=18) or not (N=26) therapy 
at the time of 68Ga-DOTATOC-PET/CT. No statistically significant 
difference was found between the SUVmax values in malignant 
lesions of treated and untreated patients. On the contrary, tracer 
uptake was significantly reduced in normal liver (p<0.0001), spleen 
(p<0.0001) and pituitary gland (p<0.02) of treated patients. In 
order to evaluate SSTR heterogeneity a total of 107 lesions were 
analyzed (35 primary tumors, 32 metastatic lymph nodes, 40 distant 
metastases). Average CoV values were 0.49±0.20 in primary tumors, 
0.57±0.26 in lymph nodes and 0.44±0.20 in distant metastases. CoV 
values in malignant lesions were up to 4-fold higher than those of 
normal tissues (p≤0.0001). Among malignant lesions the highest 
CoV value was found in bone metastases (0.68±0.20) and was 
significantly greater than that of primary lesions (p=0.01) and liver 
metastases (0<0.0001). Conclusion: The heterogeneity of SSTR2 
expression varies depending on type and site of malignant lesions 
as assessed by the first order textural feature CoV derived from 
68Ga-DOTATOC-PET/CT. These observations may be due to different 
biological characteristics of tumor lesions in the same patient 
potentially predicting different tumor response to treatment with 
both labeled and unlabeled somatostatin analogues. 

EP-124
The establishment of tumor size threshold of SSTR 
PET: appropriate application criteria for suspected 
gastrointestinal neuroendocrine neoplasm in endoscopy
Y. Wang, Z. Quan, M. Zhang, J. Ye, J. Wang, F. Kang;  
Xijing Hospital, Xi’an, CHINA.

Aim/Introduction: To establish appropriate application criteria 
of SSTR PET/CT for suspected gastrointestinal neuroendocrine 
neoplasm (GI-NEN) in endoscopy based on potential parameters 
obtained from clinicopathological data and endoscopic 
ultrasonography (EUS). Materials and Methods: 39 patients with 
suspected GI-NEN in endoscopy who underwent 68Ga-DOTANOC 
PET/CT prior to surgery or biopsy were retrospectively reviewed. 
Characteristics obtained from clinicopathological data and EUS 
were analyzed in combination with the qualitative parameter of 
68Ga-DOTANOC PET/CT examinations. The qualitative parameter 
refers to the positive and the negative uptake of the primary 
tumor in 68Ga-DOTANOC PET. Univariate and multivariate logistic 
regression analyses were performed to identify the predictive factors 
of the qualitative parameter of 68Ga-DOTANOC PET. Correlations 

between semi-quantitative parameters of 68Ga-DOTANOC PET and 
characteristics obtained from clinicopathological data and EUS 
were analyzed using Spearman correlation. Results: 34 out of 39 
primary lesions were pathologically confirmed GI-NENs, located 
in the stomach (n=6), duodenum (n=6), and colorectum (n=22), 
respectively. Tumor sizes of GI-NENs ranged from 3.0mm to 35.0mm. 
34 lesions were divided into G1 neuroendocrine tumor (NET) 
(n=27), G2 NET (n=26), and neuroendocrine carcinoma (NEC) (n=1) 
by WHO grading criteria in gastroenteropancreatic neuroendocrine 
neoplasm (GEP-NEN). The positive predictive value (PPV) of 
gastrointestinal endoscopy was 87.18%. Age, tumor size, and depth 
of invasion were significantly different between the negative and 
the positive group of 68Ga-DOTANOC PET (P < 0.05), whereas Ki-
67, gender, WHO grade, stage at diagnosis, and primary site were 
not. In univariate analysis, age, tumor size, and depth of invasion 
could discriminate between the positive and the negative group 
(P < 0.05). In multivariate analysis, tumor size (P < 0.05; OR:2.190; 
95%CI: 1.099-4.363) was a significant factor for differentiating the 
positive and the negative group. The positive rate of 68Ga-DOTANOC 
PET ranged from 38.2% to 100% when a size threshold of 3-9mm 
was applied. Furthermore, 68Ga-DOTANOC PET could obtain a 
positive rate elevating from 64.7% to 81.8% when the size threshold 
adapted from 6 to 7 mm. Tumor size has a significant correlation 
with either maximum standardized uptake value (SUVmax) or TBR 
(P < 0.05). Conclusion: The primary tumor size is a significant impact 
factor of the qualitative parameter of SSTR PET/CT. The threshold of 
7 mm can improve the positive rate of SSTR PET effectively. SUVmax 
and TBR of SSTR PET may be feasible parameters for noninvasive 
assessment of primary tumor burden. 

EP-125
Baseline [68Ga]Ga-DOTANOC-PET/CT Derived Volumetric 
Parameters (RTV, TLA) Of The Primary Lesion Are Not A 
Waste Of Time In Pancreatic NET Before First Line Surgery
G. Argalia1, E. Fortunati1, N. Bonazzi1, L. Zanoni2, C. Malizia3, C. 
Ricci4,5, R. Casadei4,5, D. Campana6,5, S. Fanti1,2, V. Ambrosini1,2;  
1Nuclear Medicine, Alma Mater Studiorum University of 
Bologna, Bologna, ITALY, 2Nuclear Medicine, IRCCS, Azienda 
Ospedaliero-Universitaria di Bologna, Bologna, ITALY, 3PET 
Radiopharmacy Unit, IRCCS, Azienda Ospedaliero-Universitaria 
di Bologna, Bologna, ITALY, 4Pancreatic Surgery, IRCCS, 
Azienda Ospedaliero-Universitaria di Bologna, Bologna, 
ITALY, 5DIMEC, IRCCS, Azienda Ospedaliero-Universitaria 
di Bologna, Bologna, ITALY, 6Oncology, IRCCS, Azienda 
Ospedaliero-Universitaria di Bologna, Bologna, ITALY.

Aim/Introduction: Pancreatic neuroendocrine tumours (pNET) 
clinical presentation and outcome are strongly influenced by 
tumour grade. The WHO ranks pNET in G1(Ki-67≤2), G2(Ki-67: 
3-20%) and G3(Ki-67>20%). 68Ga-DOTA-peptides-PET/CT plays a 
major role in the assessment of disease extent and in-vivo detection 
of somatostatin receptors expression. The aim of this study was 
to evaluate if primary tumour’s(T) semi-quantitative [68Ga]Ga-
DOTANOC-PET/CT parameters correlate with Ki-67 and WHO grade 
as assessed on the excised primary lesion and if they are predictors 
of metastatic spread and recurrence. Materials and Methods: 
Among pts with pNET candidate to first line surgery and included 
in a CE-approved prospective archive (2008-2021), we included 
those with a positive [68Ga]Ga-DOTANOC-PET/CT performed 
before surgery. [68Ga]Ga-DOTANOC-PET/CT was performed and 
interpreted following standard EANM guidelines. 3D Segmentation 
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of the functional T volume was performed by two expert nuclear 
medicine physicians on the fused [68Ga]Ga-DOTANOC-PET/CT 
images, using a dedicated software (PACS) which semi-automatically 
delineates the tumour’s contour, with a SUVmax threshold of 42% 
within the lesion. The following semi-quantitative parameters were 
extrapolated from each scan and analysed: SUVmax-T, SUVmean-T, 
SUVmax-T/SUVmean-T, receptor tumour volume (RTV-T) and total 
lesion activity (TLA-T=SUVmean-TxRTV-T). Pearson’s correlations 
were applied to Ki-67 (as assessed on the excised primary lesion), 
whereas Wilcoxon rank-sum tests to the other variables (G1/
G2; presence/absence of metastases; presence/absence of 
recurrence). Results: Overall, 35pts were included:57%(20/35) 
were G2 whereas 43%(15/35) G1. 29%(10/35) of the pts showed 
liver and/or lymph node metastasis at [68Ga]Ga-DOTANOC-PET/
CT. Semi-quantitative data were: SUVmax-T=mean:38,8±25,1[ra
nge:5,2-95,7], SUVmean-T=mean:23,6±15,9[3,1-60,2], SUVmax/
SUVmean=mean:1,7±0,1[1,5-1,9], RTV-T=mean:19,9±38,1[0,6-185,1] 
and TLA-T=mean:448,9±1013,3[8,7-5627,0]. Four pts showed 
extremely high RTV-T and TLA-T values due to extremely big 
pancreatic primary lesions (max diameter>7cm). At follow-up (mea
n:49,5±30,2months[1,4-110,2]), only 17% (6/35) pts had recurrence 
(mean value of time to relapse=31,9±21,6month[3,4-57,6]). RTV-T 
and TLA-T were the only functional parameters to significantly 
correlate (p=0,0003 and p=0,0273 respectively) with Ki-67 (while 
there was no statistically significant correlation for SUVmax, 
SUVmean-T, SUVmax/mean-T). In addition, both RTV-T (p=0,0102) 
and TLA-T (p=0,0157) were significantly lower in G1 as compared 
to G2 pts. No differences in functional PET derived parameters 
were observed in cases with/without metastasis at baseline nor in 
the presence of recurrence. Conclusion: These preliminary study 
showed that TLA-T and RTV-T of the primary pNET measured on 
the staging [68Ga]Ga-DOTANOC-PET/CT significantly correlate with 
Ki-67 of the primary tumour as assessed on the surgical specimen. 
Moreover these parameters significantly differ between G1 and G2 
pts. Functional assessment of staging PET may provide additional 
data on the lesions heterogeneity before surgery. 

EP-126
Asphericity of tumor 123I-MIBG uptake in defining the 
“ultra-high-risk” neuroblastoma
M. Yadgarov1, N. Matveev2, C. Kailash1, T. Shamanskaya1, D. 
Kachanov1, Y. Likar1;  
1Dmitry Rogachev National Medical Research Center, 
Moscow, RUSSIAN FEDERATION, 2Russian National Research 
Medical University, Moscow, RUSSIAN FEDERATION.

Aim/Introduction: Risk stratification in patients with neuroblastoma 
(NB) is important in predicting unfavorable outcomes. In recent years, 
many research groups have attempted to define subgroup of ‘ultra-
high risk’ patients within the high-risk NB category in order to apply 
alternative therapeutic approaches to these patients, but research 
results are limited [1, 2]. High asphericity (ASP) of tumor 123I-MIBG 
SPECT / CT uptake may be associated with a poor prognosis in NB 
[3]. The aim of our study was to evaluate the prognostic significance 
of ASP derived from pretherapeutic 123I-MIBG SPECT / CT images 
with respect to event-free survival. Materials and Methods: This 
single-center retrospective study included high-risk patients with 
newly diagnosed NB. Patients underwent pretherapeutic SPECT / 
CT scintigraphy, ASP of the primary tumor was defined as: 100*(∛H-
1), H=1/36π*([SMTV]^3/[MTV]^2), where MTV and SMTV are 

metabolic tumor volume and its surface, respectively. Parameters 
were quantified with dedicated software (HERMES Medical Imaging 
suite, Hermes Medical Solutions, Sweden). Propensity score 
matching (PSM) was used to achieve balance of groups in terms 
of their measured pretreatment covariates thereby controlling for 
confounding bias. Results: 28 high-risk NB patients were included 
(14 boys, median age 30.1 months, range 3-74 months). ASP was 
a significant predictor of relapse / progression in the ROC analysis 
(area under curve: 0.900, 95% CI: 0.770-0.990, p = 0.001), cut-off 
was set at 65% (sensitivity - 84.6%, specificity - 90.0%). In PSM 
analysis ASP was associated with an eight-fold increased risk of 
2-year relapse/progression (Odds Ratio 8.25, 95% CI: 1.15-59.0). 
Conclusion: The asphericity of pretherapeutic 123I-MIBG uptake 
can provide prognostic value for event-free survival in high-risk 
neuroblastoma patients. Patients with ASP ≥65% could be classified 
as “ultra-high risk”. References: 1. Morgenstern DA, Bagatell R, Cohn 
SL, et al. The challenge of defining “ultra‐high‐risk” neuroblastoma. 
Pediatric blood & cancer. 2019; 66(4): e27556. 2. Demir AB, Aktas 
S, Altun Z, et al. Questioning How to Define the” Ultra-High-Risk” 
Subgroup of Neuroblastoma Patients. Folia Biologica. 2021; 67(1): 
1-9. 3. Rogasch JM., Hundsdoerfer P, Furth C, et al. Individualized risk 
assessment in neuroblastoma: does the tumoral metabolic activity 
on 123I-MIBG SPECT predict the outcome?. European journal of 
nuclear medicine and molecular imaging. 2017; 44(13): 2203-2212. 

EP-127
Dynamic Hepatobiliary Scintigraphy for hepatic function 
evaluation in GEP-NET patients treated with PRRT
G. Argiroffi, S. Mazzaglia, V. Fuoco, K. Margarita, L. Alice, S. 
Federica, G. Aliberti, C. Chiesa, N. Prinzi, S. Pusceddu, J. Coppa, E. 
Seregni, M. Maccauro;  
Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, ITALY.

Aim/Introduction: [177Lu]Lu-oxodotreotide peptide receptor 
radionuclide therapy (PRRT) is an established treatment for 
metastatic somatostatin receptor positive GEP-NETs patients, that 
in rare cases can cause mild side effects, including elevation of liver 
enzymes. This prospective study aimed to evaluate hepatobiliary 
scintigraphy (HBS) in assessing liver function in patients treated with 
PRRT. Materials and Methods: Dynamic [99mTc]Tc-mebrofenin 
HBS, in combination with SPECT/CT, was used to quantitatively 
assess both global and regional liver function, trough mebrofenine 
uptake rate (MUR). Patients were required to fast for 4 hours before 
scan. HBS was performed by dual head dynamic acquisition of 38 
frames (10sec/frame) immediately after intravenous bolus injection 
of 200 MBq of [99mTc]Tc-mebrofenin. Ekmann algorithm was 
applied to HBSs to assess global liver MUR and divided by individual 
body surface area. HBS scans were performed before the 1st PRRT 
administration (t1MUR) and it was repeated 3 months after the 4th 
administration (t2MUR). The percentual relative reduction in MURs 
for each case (ΔMUR) was calculated. ALT, AST, GGT, INR, albumin 
and bilirubin have been collected every 30 days approximately. 
Adverse event grading has been evaluated according to Common 
Terminology Criteria for Adverse Events (CTCAE) v5.0. Results: 
Forty-one GEP-NET patients underwent basal HBS and 14 of 
them repeated the examination after the completation of PRRT. 
Mean t1MUR value of 5.69 %/min/m2 (range 3.48-8.60, ±1.42) 
was significantly different to mean t2MUR value of 4.53 %/min/
m2 (range 3.21-6.11, ±1.49) at paired t-test (p=0.0058). ΔMUR 
resulted in a mean reduction of -10.25% (range -27,84% - 18.01%, 
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±11.41%). Only transient liver enzyme or bilirubin increase have 
been reported in 9 out of 14 patients during PRRT cycles, overall 
resulting in 10 G1, 5 G2 and 4 G3 toxicity events. Decreasing trend 
of MUR after therapy can be explained by the radiation-induced 
liver damage due to PRRT, nevertheless t2MUR min value recorded 
higher than the lower normal value defined in literature (2.7%/
min/m2). Conclusion: The preliminary results of this study suggest 
that dynamic hepatobiliary scintigraphy is a valuable diagnostic 
tool to assess liver function reduction in patient treated with PRRT. 
This experience supports the use of this technique in hepatotoxic 
treatments such as systemic therapy, locoregional procedures or 
liver surgery. 

EP-128
Response Assessment in Neuroblastoma Using 131I-MIBG 
Scintigraphy by Semi-quantitative (Curie and SIOPEN) 
Scoring
A. Hemrom, A. Tupalli, A. Kumar, R. Seth, S. Agarwala, R. Kumar;  
All India Institute Of Medical Sciences, New Delhi, INDIA.

Aim/Introduction: MIBG imaging is the 1st line imaging modality 
in Neuroblastoma (NB) for staging and response monitoring. Curie 
and SIOPEN scoring systems have been used to determine the 
extent of the disease, for response assessment and prognostication. 
The majority of the diagnostic studies in NB have been done 
with 123I-MIBG. In this study, we use 131I-MIBG scintigraphy to 
assess response in NB patients after chemotherapy with the help 
of Curie and SIOPEN scoring system. Materials and Methods: In 
this retrospective study, NB patients from the period 2019 to 2022 
who underwent baseline and posttherapy 131I-MIBG scans were 
included in the study. Whole-body planar images were taken 
48-72 hours after injecting a dose of 37±12 MBq of 131I-MIBG 
intravenously (post thyroid blockade using Lugol’s iodine), 
using dual-head camera (Discovery NM/CT 670, General Electric 
Company, USA). Two nuclear medicine physicians reported the 
scans independently. Scores were given using Curie (10 segments-9 
skeletal & 1 soft tissue) and SIOPEN (12 segments-all skeletal) scoring 
systems. Score reduction of >30% were classified as responders 
[complete response (CR) (100% reduction), partial response (PR) 
(>30% to <100% reduction)] while other as non-responders 
[stable disease (SD) (≤30% reduction) and progressive disease (PD) 
(increase in score)]. Results: A total of 22 patients were included in 
this study, ages ranging from 7 to 96 months (median-24 months), 
male:female=14:8, primary in abdomen=19, primary in thorax=3. 
Pre-treatment Curie scores ranged from 1-28 (Median-3), while post-
treatment ranged from 0-21 (Median-1.5). According to Curie score, 
responders=10 patients (CR=5 and PR=5), non-responders=12 
patients (SD=10 and PD=2). Since SIOPEN score uses only skeletal 
segments for scoring, patients without skeletal involvement (only 
soft tissue primary or post-surgery patients) were not evaluated 
using this method. Pre-treatment SIOPEN scores ranged from 0-65 
(Median-23.5), while post-treatment ranged from 0-37 (Median-2.5). 
According to SIOPEN score, out of 12 patients, responders=9 
patients (CR=4 and PR=5), and non-responders=3 patients (PD=2 
and SD=1). The 12 patients in whom both the scoring systems were 
applied, all showed the same response category except 1, which 
showed PR in Curie score and CR in SIOPEN. Conclusion: While 
Curie scoring can be used for response evaluation in all NB patients, 
in patients with skeletal system involvement, response evaluation 
by both Curie and SIOPEN scoring showed similar results. 

EP-129
Association between SUVs parameters and 
immunohistochemical features in neuroendocrine 
patients undergoing 68Ga-DOTATATE PET/CT on new 
generation digital PET/CT scanners
M. Firsova, A. Schaefer, N. Schaefer, M. Nicod-Lalonde, J. Prior, S. 
Boughdad;  
Centre Hospitalier Universitaire Vaudois 
(CHUV), Lausanne, SWITZERLAND.

Aim/Introduction: Neuroendocrine tumours (NET) are a 
heterogeneous group of rare tumours with Ki-67 playing a major 
role in tumour grade definition and prognosis. 68Ga-labeled 
somatostatin analogues PET tracers (SSTR2-PET/CT) are used in the 
follow-up of NET. Inverse correlation between tumour grade and 
PET uptake was previously demonstrated on older generation PET/
CT. Yet, the metabolic phenotype of NET remains heterogeneous 
on SSTR2-PET/CT imaging. The advent of new-generation digital 
PET/CT could provide with a better understanding of NET biology. 
We aimed to compare SUV parameters of primary tumour (PT) 
and secondary NET lesions extracted from new-generation SSTR2-
PET/CT and immunohistochemical features (Ki-67 expression and 
tumour grade). Physiological uptake of the uncinate process (UP) 
was also assessed. Materials and Methods: Patients were recruited 
from July 2018 to October 2020 in this retrospective single-centre 
study. PET/CT were acquired on a new generation digital PET/CT 
60 minutes after intravenous administration of 2 MBq/kg of 68Ga-
DOTATATE. SUVmax, SUVmean, metabolic tumoral volume (MTV) 
and total lesion activity (TLA) were measured on PT and two target 
lesions per organ, including lymph nodes (LN). We used Spearman 
correlation’s ρ to evaluate the association between SUV parameters 
and Ki-67 expression of PT, and Mann-Whitney test according 
to tumour grade. SUVmax and SUVmean were also assessed on 
normal UP. Results: Thirty-seven patients were recruited, with a 
total of 12 PT, 26 LN and 50 secondary lesions assessed. Per lesion 
analysis of Ki-67 expression showed a significant inverse correlation 
with PT SUVmax (33.5±22.2 SD; rho=-0.59, p=0.04) and SUVmean 
(18.8±12.9 SD; rho=-0.62, p=0.03) and a positive correlation with LN 
MTV (6.2±16.4 SD; rho 0.50, p=0.01) and TLA (122±244 SD; rho=0.40, 
p=0.04). By contrast, per lesion analysis of tumour grade showed no 
significant correlation. Twenty-four normal UP without suspicious 
lesions for NET on contrast-enhanced CT were analysed with a mean 
SUVmax of 13.9±6.3 SD and SUVmean of 7.4±3.2 SD. Conclusion: 
Our study confirmed the significant inverse correlation between Ki-
67 expression and PT SUVmax and SUVmean suggesting that SUVs 
parameters might better reflect PT heterogeneity whereas it was not 
the case for LN and secondary lesions which might have different 
Ki-67 expression. We also, found a positive correlation between Ki-
67 and LN MTV and TLA coherent with a higher aggressiveness of 
NET with higher Ki-67. Moreover, UP physiological uptake is higher 
on new-generation PET/CT compared to previous studies (1) and 
should not be mistaken for NET lesion. References: 1. Boughdad et 
al., 2021, Clin Transl Imaging 
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EP-130
Do Pre-PRRT [68Ga]Ga-DOTANOC PET/CT Functional 
Parameters Correlate With Overall Survival In Patients 
With GEP-NET?
E. Fortunati1, G. Argalia1, N. Bonazzi1, L. Zanoni2, G. Paolani3, G. 
Della Gala3, M. Santoro3, L. Strigari3, C. Malizia4, D. Campana5,6, S. 
Fanti1,2, V. Ambrosini1,2;  
1Nuclear Medicine, Alma Mater Studiorum University of Bologna, 
Bologna, ITALY, 2Nuclear Medicine, IRCCS, Azienda Ospedaliero-
Universitaria di Bologna, Bologna, ITALY, 3Department of 
Medical Physics, IRCCS Azienda Ospedaliero-Universitaria di 
Bologna, Bologna, ITALY, 4PET Radiopharmacy Unit, IRCCS, 
Azienda Ospedaliero-Universitaria di Bologna, Bologna, 
ITALY, 5DIMEC, IRCCS, Azienda Ospedaliero-Universitaria 
di Bologna, Bologna, ITALY, 6Oncology, IRCCS, Azienda 
Ospedaliero-Universitaria di Bologna, Bologna, ITALY.

Aim/Introduction: Peptide receptor radionuclide therapy (PRRT) 
is currently widely used for treatment of SSTR-positive well-
differentiated advanced metastatic gastro-entero-pancreatic 
neuroendocrine tumours G1-G2 (GEP-NET) in progression. SSTR-
expression is confirmed by [68Ga]Ga-DOTA-peptide-PET/CT 
performed before treatment initiation. The aim of this retrospective 
study was to assess whether pre-PRRT [68Ga]Ga-DOTANOC-
PET/CT derived parameters correlate with overall survival (OS). 
Materials and Methods: Included cases: GEP-NET patients (pts) 
who underwent pre-PRRT [68Ga]Ga-DOTANOC-PET/CT at Our 
Center, that were eligible for PRRT and were followed at the 
Oncology unit. [68Ga]Ga-DOTANOC-PET/CT was performed and 
interpreted following standard EANM guidelines. 3D Segmentation 
of the whole tumour burden was performed by two expert nuclear 
medicine physicians on the fused images, using a semi-automatic 
software (MIM). Total Receptor volume (RTV) and Total Lesion 
Activity (TLA=SUVmeanxRTV) of the whole scan were measured. 
In line with clinical practice, [68Ga]Ga-DOTANOC Liver uptake 
(SUVmean calculated in a ROI with diameter=25mm) on the healthy 
liver was used as threshold for lesion’s contouring. Moreover, a VOI 
comprising the whole hepatic tumour functional burden (H-VOI) 
was also measured and the following semi-quantitative parameters 
were recorded: H-SUVmax, H-SUVmean, H-SUVmedian, H-SUVmax 
Standard Deviation, H-TLA, H-RTV, H-Kurtosis and H-Skewness. 
Results: Overall, 25 pts were analysed (median OS: 68,1 mo 
[range:6,0-175,7]; 10 deceased, median OS: 66,4mo [6-127,2]; 15 
alive, median OS: 80mo [20,5-175,7]). TLA and RTV, calculated on 
the whole scan, didn’t show any statistically significant correlation 
with OS. On the contrary, among the semi-quantitative parameters 
measured in the H-VOI, only H-SUVmax (mean: 44,4±26,3 [6,8-
124,7]; p:0,01), H-SUVmax Standard Deviation (mean: 5,7±4,2 
[0,6-17]; p:0,01) and H-RTV (mean: 547,2±849,2 [3,6-3360,5]; 
p:0,03) demonstrated statistically significant correlation with OS. 
Conclusion: The present preliminary study shows that the extent 
of SSTR-positive tumour volume does not correlate with OS while 
pre-PRRT hepatic tumour functional burden correlates with overall 
survival in GEP NET pts treated with PRRT. 

EP-131
The impact of [18F]FDG PET/CT on clinical management in 
gastro-entero-pancreatic neuroendocrine tumors G1
G. Gentiloni Silveri1, L. Chiurchioni1, L. Magi2, V. Ambrosini3, 
P. Pizzichini4, V. Russo1, M. Rinzivillo2, F. Panzuto2, A. Signore1, D. 
Prosperi4;  
1Department of Medical-Surgical Sciences and of Translational 
Medicine, “Sapienza” University of Rome, Rome, ITALY, 
2Gastroenterology Unit, Sant’Andrea University Hospital, 
Rome, ITALY, 3Department of Experimental Diagnostic and 
Specialized Medicine (DIMES), Alma Mater Studiorum, 
University of Bologna, Bologna, ITALY, 4Nuclear Medicine 
Unit Sant’Andrea University Hospital, Rome, ITALY.

Aim/Introduction: Positron Emission Tomography/Computed 
Tomography with 18F-Fluorodeoxyglucose ([18F] FDG PET/CT) is 
indicated by international guidelines for assessing aggressiveness 
and prognostic value of moderate/high-grade (G2 or G3) NEN. On 
the contrary, its use is not recommended by current guidelines 
in grade 1 (G1) NENs. Nevertheless, G1 NEN are heterogeneous 
neoplasms that may present a non-homogeneous expression 
of somatostatin receptors and different levels of Ki67 between 
primary and metastatic lesions. Indeed, in some cases, the course 
of the disease may be rapidly progressive with a poor response to 
medical treatment. In this study we evaluated the prognostic role 
of [18F]-FDG PET/CT in a homogeneous population of G1 GEP-
NENs and its impact in their clinical management. Materials and 
Methods: This is a retrospective study including 55 patients with a 
histological diagnosis of GEP-NENs G1 who had undergone [18F]-
FDG PET/CT and [68Ga]-DOTA-NOC PET/CT. A positive [18F]-FDG 
finding was defined as the presence of at least one abnormal area 
of focal FDG uptake in correspondence to a radiological evident 
lesion. A clinical and radiological follow-up of at least 24 months 
was performed in all patients and progression-free survival (PFS) 
was assessed. Results: 24 patients (43.6%) had pancreatic NEN 
and 31 (56.4%) had gastrointestinal NEN. At diagnosis, 28 patients 
had metastatic or locally advanced disease. 50 patients (91%) 
were positive on [68Ga]-DOTA-NOC while 25 patients (45%) were 
[18F]-FDG positive. Progression-free survival was longer in patients 
with negative [18F]-FDG as compared to positive ones (median 
PFS was not reached and 24 months, respectively, p = 0.04). This 
significance was particularly evident in the pancreatic group (p = 
0.008). Conclusion: Although G1 GEP-NEN are well differentiated 
tumor forms with low proliferative activity, 49% of patients showed 
a positivity to [18F]-FDG with a consequent negative impact on the 
patient’s clinical history. These data support a routine use of [18F]-
FDG also in G1 GEP-NEN to detect patients with higher risk of an 
unfavorable course of the disease. 

EP-132
Incidentally detected, small (≤2 cm), non-functioning 
pancreatic neuroendocrine tumors: 68Ga-DOTATATE PET-
CT findings for the initial evaluation and follow-up
L. Yamaga, M. F. Barboza, S. A. Nogueira, J. Wagner;  
Hospital Israelita Albert Einstein, São Paulo, BRAZIL.

Aim/Introduction: Incidentally discovered nonfunctioning 
pancreatic neuroendocrine tumors (NF-pNETs) are increasingly 
being detected with controversies in their clinical management. 
The aim of this study is to evaluate the diagnostic performance 
of 68Ga-DOTATATE PET/CT for the detection of primary lesion and 
follow-up of pNETs. Materials and Methods: We retrospectively 
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reviewed 106 consecutive patients with a suspected pNET (size 
2 cm or smaller) evaluated from 2014 to 2021. Patients were 
included if they were asymptomatic and had a sporadic form of the 
disease. Results: 87 patients had a 68Ga-DOTATATE PET/CT findings 
suggestive of NET (positive PET/CT) and 19 had negative PET/CT. 
Among the patients with positive PET/CT, 51 had pathologically 
confirmed pNETs and were enrolled in our study. 83,8% and 16,2% 
of these 51 patients were diagnosed with NET grade1 and grade 
2, respectively. Fifteen of 19 patients with negative PET/CT had 
the diagnosis of pNET discarded by histopathological or imaging 
follow-up and were included in this study. 68Ga-DOTATATE PET/CT 
results were as follow: true positive (TP) = 48, false negative (FN) 
= 0, true negative (TN) = 15 and false positive (FP) = 3 patients. 
The sensitivity, specificity, accuracy, positive predictive value and 
negative predicted value per patient for the assessment of primary 
pNET were 100%, 83,3%, 95,4%, 94,1% and 100% respectively. There 
was no significant correlation between intensity of 68Ga-DOTATATE 
uptake (SUVmax), histologic grade and results for ki-67 (marker of 
proliferation rate). In 14 patients 68Ga-DOTATATE PET/CT was used 
for imaging follow-up. Seven subjects had their pNET resected and 
performed further 1 to 3 PET/CT after surgery in a mean follow-
up time of 33 months from baseline imaging. One patient with 
grade 2 NET (ki-67 10-15%) had disease progression evidenced 
in PET/CT images four years after surgery. Six of these 7 patients 
had stable disease evidenced in PET-CT imaging and clinical 
follow-up. Seven patients on surveilance (no surgical resection) 
performed further 1 to 7 PET/CT scans with mean follow-up time 
of 37,8 months. None of these patients had progression of disease 
on PET/CT images. Conclusion: 68Ga-DOTATATE PET/CT has high 
sensitivity and specificity for the detection of small sporadic NF-
pNET. Further investigations are necessary to evaluate the role of 
68GaDOTATATE PET/CT during imaging follow-up for diagnosis of 
tumor progression. 

EP-133
Comparison of PET and MRI sequences separately 
in the detection of bone metastases in patients with 
neuroendocrine tumor who underwent 3T Ga-68 DOTA 
TATE PET/MR
A. Kibar1, S. Asa1, L. Uslu-Besli1, A. Eryurekli2, C. Samanci2, S. Sager1, 
H. B. Sayman1, K. Sonmezoglu1;  
1Istanbul University-Cerrahpasa, Cerrahpasa Faculty of 
Medicine, Department of Nuclear Medicine, Istanbul, TÜRKIYE, 
2Istanbul University-Cerrahpasa, Cerrahpasa Faculty of 
Medicine, Department of Radiology, Istanbul, TÜRKIYE.

Aim/Introduction: Neuroendocrine tumors (NET) are rare 
neoplasms. Bone metastases are less common than liver 
metastases, but are associated with a poor prognosis [1]. Well-
differentiated NETs showing somatostatin receptor expression 
can be successfully visualized with Ga-68 DOTA-labeled peptides. 
Our aim in this study is to compare the effectiveness of the PET 
component of whole body Ga-68 DOTA TATE PET/MRI with the 
MRI component in detecting bone metastases in neuroendocrine 
tumors. Materials and Methods: 63 patients who underwent Ga-68 
DOTA TATE PET/MR imaging between 07/2017 and 12/2020 were 
included in the study. Inclusion criteria were determined as having 
a biopsy-proven NET diagnosis, presence of bone metastases, and 
having a Ga-68 DOTA TATE PET/MR study and at least one more Ga-
68 DOTA TATE PET/CT or PET/MRI. PET and MR images (DWI and 
STIR) were compared. While examining PET images, only the T1W 

component of MRI was used for localization determination. For 
PET images, bone lesions showing focal distinguishable increased 
uptake were evaluated as positive for metastasis. For MRI images, 
bone lesions showing diffusion restriction and hyperintensity on 
STIR sequence were evaluated as positive. At least one PET/MR or 
PET/CT image before or after Ga-68 PET/MR imaging of 63 patients 
was used as standard reference. The final decision for the diagnosis 
of a lesion was determined by comparison of the PET/MR image 
with this reference image. Results: PET and MRI showed 95.8%, 
70.8% sensitivity and 87.2% and 87.2% specificity, respectively, 
in the detection of bone metastases. PET showed 82.1% positive 
predictive value (PPD), 97.1% negative predictive value (NPD), while 
MR showed 77.3% PPV, 82.9% NPV. PET showed 90.5% accuracy, 
while MRI showed 80.9% accuracy. PET images have significantly 
higher sensitivity (p<0.001) and NPD (p=0.008) compared to MRI 
in detecting bone metastases in NET patients. Conclusion: In our 
retrospective study, it was found that PET and T1W images obtained 
for anatomical correlation successfully evaluated bone metastases 
of NET. Diffusion weighted images were not significantly helpful 
for the diagnosis of bone metastasis. On the other hand, although 
whole body MRI sequences cannot replace PET alone, they can be 
preferred as an alternative because they do not cause radiation 
exposure. References: 1. Skoura, E., et al., The impact of 68Ga-
DOTATATE PET/CT imaging on management of patients with 
neuroendocrine tumors: experience from a national referral center 
in the United Kingdom. Journal of Nuclear Medicine, 2016. 57(1): p. 
34-40.

EP-134
Overal and disease-free survival in patients with 
neuroendocrine tumors based on dual imaging 
(somatostatin receptor scintigraphy and 18F-FDG PET/TC)
J. Vallejo Casas, M. Mansilla Coleto, E. Zurera Pareja, S. Castejón 
Echevarne, Á. López Cano, M. Guiote Moreno;  
Hospital Universitario Reina Sofía. IMIBIC., Córdoba, SPAIN.

Aim/Introduction: The main objetive of this study is the evaluation 
of the dual image, somatostatin receptor scintigraphy (SRS) and 
18F-FDG PET/CT, in the prognostic stratification of patients with 
neuroendocrine tumors, identifying its influence on progression-
free and overall survival Materials and Methods: An observational, 
analytical, longitudinal and retrospective study was performed. 
78 patients with histologically confirmed neuroendocrine 
tumors were included between 2013 and 2021, excluding those 
with other synchronous non-neuroendocrine tumors, interval 
between tests longer than 45 days or lack of documented follow-
up. Study variables were evaluated using Kaplan Meier graphic 
representations and Cox proportional hazards model. Results: 
18F-FDG PET/TC uptake was correlated with lower overall survival 
(Chi- Square=4.546; p=0.033) and shorter progression-free survival 
(Chi- Square=4.666; p=0.031). Patients with 18F-FDG PET/TC uptake 
and no uptake in SRS had worse prognosis with mean overall 
survival of 27 months (compared with 82 months in patients with 
SRS positive and negative 18F-FDG PET/TC) and mean disease-free 
survival of 8 months. Both multivariate Cox analysis correlated 
survival and Dual Imaging System, associating progression-free 
time with mitotic index and histological differentiation as well. 
Conclusion: The combined reading of both diagnostic modalities 
in a single marker provides an improvement in prognostic staging, 
associating 18F- FDG PET/TC uptake with a worse prognosis of the 
disease. 
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EP-135
Comparison of somatostatin receptor expression in 
metastatic neuroendocrine neoplasms in 99mTc-EDDA/
HYNIC-TOC SPECT/CT examinations
G. Sipka, L. Pavics, R. Nemet, Z. Miko, I. Farkas, S. Urban, T. Czekus, 
S. Nagy, A. Bakos, Z. Besenyi;  
University of Szeged, Department of Nuclear 
Medicine, Szeged, HUNGARY.

Aim/Introduction: Neuroendocrine tumors and carcinomas are a 
highly heterogeneous and diversified group of malignant diseases. 
The detection of somatostatin receptors expressed on the surface 
of tumor lesions and metastases is crucial for their diagnosis and 
for the selection of the most optimal therapy. The aim of our study 
was to compare the somatostatin receptor expression in malignant 
lesions confirmed on 99mTc-EDDA/HYNIC-TOC SPECT/CT images 
of patients with distant metastatic neuroendocrine neoplasms 
with other specific and aspecific histological, oncological, 
immunohistochemical and laboratory parameters. Materials and 
Methods: In our retrospective analysis, 66 patients (30 women, 36 
men, mean age 59 years) with histologically proven distant metastatic 
neuroendocrine cancer had 99mTc-EDDA/HYNIC-TOC SPECT/CT 
scans evaluated using quantitative and semi-quantitative methods. 
The characteristics of the detected lesions were compared with 
several (48 in total) oncological, histological, immunohistochemical 
and laboratory parameters using different mathematical analytical 
methods (linear and nonlinear), looking for correlations between 
individual factors or combinations of several factors. Results: Of the 
66 patients, 16 were diagnosed with neuroendocrine carcinoma 
and 50 with neuroendocrine tumours. The 66 99mTc-EDDA/HYNIC-
TOC SPECT/CT scans showed a total of 392 lesions confirmed by 
histology or other imaging studies (contrast-enhanced CT or MR), 
the vast majority of which were located in the liver (147/392), 
lymph nodes (105/392) and bones (55/392). As expected, 
somatostatin receptor density was significantly different between 
neuroendocrine carcinoma and tumor patient populations, and 
immunohistochemical somatostatin receptor positivity clearly 
demonstrated high sensitivity of functional imaging (Mann-
Whitney, P<0.0001). The majority of tumours were positive for 
chromogranin A, synaptophysin and CD56, but in addition to the 
more well-known markers, CK7 (Mann-Whitney, P=0.0001) and 
TTF-1 negativity (Mann-Whitney, P<0.0001) were also associated 
with increased somatostatin receptor density. Among laboratory 
parameters, carcinoembryonic antigen levels within the normal 
range were also associated with increased somatostatin receptor 
expression (Mann-Whitney, P=0.0014). Conclusion: Our results 
have demonstrated that 99mTc-EDDA/HYNIC-TOC SPECT/CT is 
suitable for the differentiation of neuroendocrine tumours from 
carcinomas. Our study suggests that CK7, TTF-1 and CEA negativity 
may be a good prognostic factor to predict high somatostatin 
receptor expression. This type of complex, personalized evaluation 
of data may play an important role in further understanding the 
biochemical behavior of neuroendocrine tumors and optimizing 
the selection of patients who are eligible for PRRT. 

EP-136
What is the fate of small neuroendocrine tumours of the 
pancreas?
I. Lopo1, A. P. Moreira1,2, P. Lapa1,3, G. Costa1,3;  
1Centro Hospitalar e Universitário de Coimbra, Coimbra, 
PORTUGAL, 2Instituto de Ciências Nucleares Aplicadas à 
Saúde (ICNAS), Coimbra, PORTUGAL, 3Faculdade de Medicina 
da Universidade de Coimbra, Coimbra, PORTUGAL.

Aim/Introduction: There is an increasing incidence of 
neuroendocrine pancreatic tumours (pan-NET), mostly in the early 
stages, probably due to more frequent complementary diagnostic 
procedures (CDP). Surgery is the treatment of choice for local/
locoregional resectable pan-NET. However, several studies highlight 
the advantages of a conservative approach, based on active 
surveillance, in small non-functional (NF) pan-NET <2cm. We aim 
to analyse the clinical evolution of our patients with these lesions, 
addressing the controversies in treatment recommendations: 
surgery vs active surveillance. Materials and Methods: We review 
the clinical chart of all patients with NF pan-NET <2cm submitted 
to [68Ga]Ga-DOTANOC-PET/CT in our Department until March-2022. 
Patients with synchronous extra-pancreatic NET or metastatic 
disease were excluded. Relevant demographic/clinical data and 
CDP performed ([68Ga]Ga-DOTANOC-PET/CT, [18F]FDG-PET/CT, CT 
or MRI) were registered. We evaluated the clinical evolution of these 
lesions, focusing on tumour size (patients in active surveillance) 
and appearance of metastasis. The median time of follow-up was 
32 (2-120) months. Results: A total of 30 patients with pan-NET 
were enrolled (50% man), with a mean tumour size of 12.6±4.3mm 
(36.7% in head, 33.3% in the tail; 30.0% in the body). Two out of 
twelve patients who underwent [18F]FDG-PET/CT had slightly 
hypermetabolic lesions. No difference was found in tumour size 
(p=0.768) and SUVmax values of [68Ga]Ga-DOTANOC-PET/CT 
(p=0.778), when comparing patients who underwent [18F]FDG-PET/
CT against patients who did not. In 16 patients (53.3%) a “watch and 
wait” approach was adopted and 14 (46.7%) underwent surgery. 
Among lesions resected (head=50.0%; body=35.7%), 64.3% showed 
Ki67% <3%. No statistically significant differences were found in 
patient age (p=0.682) and SUVmax values of [68Ga]Ga-DOTANOC-
PET/CT (p=0.298), according to the approach. In both groups, a 
significant number of patients were free from progression (88.9% 
patients in active follow-up vs 76.9% patients submitted to surgery, 
p=0.474). Conclusion: Our results suggested that in patients with 
NF pan-NET <2cm, without metastasis, active surveillance seems 
a reasonable approach, despite the limitations associated with a 
small sample, a short follow-up time and also the lack of histological 
information on non-resected lesions. 
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EP-137
Evaluation Of Preoperative PET/CT Parameters With 
Histopathological And Radiological Findings In Colon 
Cancer
B. Özdemir, B. Gunay, S. Soyluoglu, U. Korkmaz, C. Aydin;  
Trakya University, Edirne, TÜRKIYE.

Aim/Introduction: Prognosis of colon cancer (CC) mainly relies on 
tumor extent, grade, lymphatic/blood vessel invasion, and lymph 
node status. Also, studies have demonstrated that prognosis 
may vary according to right (proximal) or left (distal) tumor 
location. CT findings such as pericolic fat stranding (PFS) was 
considered as an indicator of tumor invasion into pericolic tissue 
or serosa, although its prognostic significance is uncertain. Further 
prognostic indicators such as microsatellite instability are being 
studied. We aimed to investigate the relationships between well-
known and additional prognostic factors such as histopathology, 
tumor localization, radiological findings, and preoperative PET/
CT metabolic parameters in CC. Materials and Methods: Data of 
763 CC patients that underwent preoperative PET/CT between 
January 2017-December 2021 were retrospectively analyzed. 
Patients with available histological and radiological data, were 
included in the study. Lymph node and organ metastases were 
evaluated from PET/CT. SUVmax, SUVmean, MTV, and TLG of 
primary tumors were calculated. PFS was evaluated from CT 
component. Histopathological data including tumor segment 
length, depth, differentiation, surgical margin, lymphatic/blood 
vessel and perineural invasion, and microsatellite instability (MSI) 
were recorded. Statistical analysis was performed to determine 
relationship between these factors. Results: Study consisted of 91 
patients with a mean age of 65,7±10,4 (59 males, 32 females). Mean 
tumor size was 59.5±23.5mm, mean tumor SUVmax was 19.5±99. 
A positive correlation was found between tumor size and tumor 
SUVmax, SUVmean, MTV, and TLG. While 74 (81.5%) of the tumors 
originated from the left colon and 17 (18.7%) from the right colon, 
SUVmax and SUVmean values were significantly higher in right 
colon tumors compared to the left (p=0.016, 0.040, respectively). 
In the MSI evaluation performed in 28 patients, it was found to be 
positive in 11 (39.3%) and negative in 17 (60.7%) patients. There 
were no differences in PET/CT parameters between MSI-positive 
and MSI-negative groups. PFS was diagnosed in 66 (72.5%) patients, 
and a higher rate of distant metastasis was detected by PET/CT in 
PFS-positive patients compared to PFS-negative patients (57.5% vs 
28%). A significant relationship was found between the presence 
of PFS and lymphatic invasion (p=0.034), positive surgical margin 
(p=0.020), tumor size (p=0.003), MTV (p=0.017), and TLG (p=0.001). 
The analysis revealed MTV cut-off value of 19.8 to predict PFS 
(AUC=0.726, SE=0.063; 95%CI=0.604-0.849; sensitivity 68.2%, 
specificity 72%) Conclusion: Preoperative PET/CT MTV and TLG 
values of tumor and PFS finding in the CT component may be 
predictors of lymphatic invasion and positive surgical margin in CC. 

EP-138
Can FDG PET/CECT Accurately Restage Colon Carcinoma?
J. Paudel;  
Chitwan Medical College, Bharatpur, NEPAL.

Aim/Introduction: To evaluate the diagnostic performance 
of contrast enhanced F-18 FDG PET/CT in restaging colon 
carcinoma. Materials and Methods: A retrospective analysis of 
histopathological proven patients with colon carcinoma (age 
range 15-88 years; mean age 51.52 years; Male/ female 53/32) 
was performed in 85 patients. All patients had been treated 
previously with either surgery, chemotherapy or radiotherapy 
alone or in combination and referred for F-18 FDG PET/CT to 
rule out residual or recurrent disease. On FDG PET any abnormal 
tracer uptake with corresponding lesion on CECT was taken as 
positive. Histopathological examination and clinical or imaging 
follow up were taken as gold standard. Results: Out of the 85 
patients, 76 patients were true positive for primary disease. FDG 
PET/CT detected abnormal FDG uptake in 59 patients. Uptake 
at the primary site was detected in 33 (38.8%) patients and only 
metastatic lesions in 26 (30.5%) patients. Out of 33 patients with 
primary lesions, 5 had adjacent rectum involvement, 5 had adjacent 
ileal involvement, 2 had stomach involvement, 1 duodenal, 1 
pancreas, 1 gall bladder, 2 had splenic involvement, 18 had regional 
lymph nodes, 13 had distant lymph nodes involvement, 11 had 
both regional and distant lymph nodes involvement, 10 had both 
regional and distant lesions and 16 had only primary lesion. On 
lesion based analyses in 40 patients with distant metastases, distant 
lymph nodes, liver, lung, omental deposits, mesenteric deposits, 
serosal deposits, peritoneal deposits, retroperitoneal deposits, 
abdominal wall/muscle metastases, adrenal lesion, malignant 
ascites, skin and subcutaneous deposits were noted in 26, 23, 12, 
16, 16, 10, 8, 3, 4, 4, 5 and 4 patients respectively. Additionally we 
also detected metachronous primary in the stomach and rectum 
in 1 patient each and confirmed it on histopathology. We found 
FDG PET/CT sensitivity, specificity, PPV, NPV and accuracy 93%, 58%, 
85%, 72% and 92% respectively for residual/recurrence detection 
(P <0.05). On ROC curve analysis, SUVmax >2.6 had sensitivity and 
specificity of 81.8% and 72.4% respectively for detection of residual/
recurrent disease on F-18 FDG PET/CT (Area under the ROC curve is 
0.726 at 95% confidence Interval (P value 0.0004). We also observed 
that there was no correlation between SUVmax and patient 
survival (Spearman’s coefficient rank correlation). Conclusion: We 
concluded that 18F-FDG PET/CT had high diagnostic accuracy for 
suspected residual/recurrent disease in colon carcinoma patients 
and is also useful in detection of additional metachronous second 
primary. 

EP-139
Diagnostic Performance of 18F-FDG PET/MR in Evaluating 
Colorectal Cancer: A Systematic Review and Meta-Analysis
S. Mirshahvalad1, R. Hinzpeter1, A. Kohan1, R. Anconina2, R. 
Kulanthaivelu1, C. Ortega1, U. Metser1, P. Veit-Haibach1;  
1Joint Department of Medical Imaging, University 
Health Network, Toronto, ON, CANADA, 2Sunnybrook 
Health Sciences Center, Toronto, ON, CANADA.

Aim/Introduction: To calculate the diagnostic performance of 
18F-FDG PET/MR in colorectal cancer (CRC) lesions/metastases. 
Materials and Methods: This study was designed following the 
Preferred Reporting Items for Systematic Review and Meta-Analysis 
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of Diagnostic Test Accuracy studies (PRISMA-DTA). A systematic 
search (until December 31, 2021) was conducted to include articles: 
1) Performed 18F-FDG PET/MR in CRC patients; 2) Compared 18F-FDG 
PET/MR findings with histopathology as the reference standard, or 
clinical/imaging composite follow-up when pathology was not 
available; 3) Provided adequate data for meta-analytic calculation. 
To exclude the low-quality articles, the QUADAS-2 tool was utilized. 
The diagnostic pooled measurements were calculated at patient 
and lesion levels.In sub-group analyses, pooled estimates were 
calculated in “overall TNM staging”, “T staging”, “N staging”, “M staging”, 
and “liver metastasis” sub-groups. In addition, evaluating only rectal 
cancer, the pooled performances in “rectal cancer: patient-level” 
and “rectal cancer: lesion-level” sub-groups were calculated. A 
hierarchical method was used to pool the diagnostic performances. 
The bivariate model was conducted to find the summary points 
and 95% confidence intervals (95%CI). The hierarchical summary 
receiver-operating characteristic (SROC) model was performed to 
draw the SROC curve and calculate the area under the curve (AUC). 
All analyses were performed using STATA. Results: A total of 1534 
patients from 18 studies were entered. The pooled sensitivities in 
the overall detection (detecting tumour, involved lymph nodes, 
and metastases) were 0.94 (95%CI: 0.89-0.97) and 0.93 (95%CI: 
0.82-0.98) at patient and lesion levels, respectively. The pooled 
specificities were 0.89 (95%CI: 0.84-0.93) and 0.95 (95% CI: 0.90-
0.98), respectively. SROC curve showed an AUC of 0.93 (95%CI: 0.90-
0.95) at patient-level.The highest sensitivity (0.97, 95%CI: 0.86-0.99) 
and specificity (0.99, 95%CI: 0.84-1.00) were found for “M staging” 
and “rectal cancer: lesion-level” sub-groups, respectively. The lowest 
sensitivity (0.81, 95%CI: 0.65-0.91) and specificity (0.79, 95%CI: 
0.52-0.93) were found for “N staging” and “T staging”, respectively. 
Performing meta-regression, overall diagnostic accuracy was not 
significantly affected by patients’ treatment status. The pooled 
sensitivity and specificity in the initial staging vs. post-treatment 
settings were 0.94 vs. 0.95 and 0.89 vs. 0.89, respectively. Conclusion: 
This meta-analysis showed an overall high diagnostic performance 
for 18F-FDG PET/MR in detecting CRC lesions/metastases. Thus, this 
modality can play a significant role in several clinical scenarios in 
CRC staging and restaging. Specifically, one of the main strengths of 
this modality is ruling out the existence of CRC lesions/metastases. 
Finally, the overall diagnostic performance was not affected in the 
post-treatment setting. 

EP-140
Prediction of treatment response in unresectable 
adenocarcinoma rectum treated with chemoradiotherapy 
using standardized uptake value ratios on baseline 
18F-FDG PET/CT - A retrospective single-center experience
J. Jaleel, S. Jha, K. B. Chandra, R. Kumar, S. A. Shamim, M. Tripathi, 
C. S. Bal;  
All India Institute of Medical Sciences, New Delhi, INDIA.

Aim/Introduction: While surgery is the primary treatment for early-
stage adenocarcinoma rectum, chemo-radiotherapy (CRT) is the 
treatment modality for metastatic and/or unresectable disease. 
Prediction of treatment response in patients with unresectable 
adenocarcinoma rectum is challenging due to the lack of robust 
biomarkers and inter and intra-tumoral heterogeneity. We aim to 
predict the treatment response of unresectable adenocarcinoma 
rectum to CRT using standardized uptake value (SUV) ratio on 
baseline 18F-FDG PET/CT. Materials and Methods: Data of 

consecutive patients with histopathologically proven unresectable 
adenocarcinoma rectum, who underwent 18F-FDG PET/CT in our 
department from January 2018 and December 2021 and received 
CRT were retrospectively assessed. Baseline and follow-up PET/
CT scans were analyzed by two experienced nuclear medicine 
physicians. SUVmax of the primary lesion and SUVmax of the 
background (mediastinal blood pool) were calculated on the 
baseline scans to generate the SUV ratio (SUVR). The response 
categories were recorded as progressive disease (PD), stable 
disease (SD), partial response (PR), or complete response (CR) 
based on PERCIST 1.0 criteria on the follow-up scans. PD and SD 
were labeled as non-responders while PR and CR were considered 
as responders. Results: Fifty patients (Males-36, Females- 14) with 
histopathologically proven unresectable adenocarcinoma rectum, 
who underwent 18F-FDG PET/CT and received CRT were included 
in the study. The median age of the patients was 43.5 years (range- 
29-65). Median SUVR was 10.70 (range- 2.6-28.4). Nine (18%) 
patients had PD, 16 (32%) had SD and 25 (50%) had PR. A moderate 
correlation was observed between SUVR and response (r=0.48, P 
value <0.05). On receiver operating characteristics curve analysis, 
an SUVR value greater than 8.53 could accurately predict disease 
progression with a sensitivity, sensitivity, positive predictive value 
and negative predictive value of 92.1% (95% CI- 75-99), 72.0% (95% 
CI- 50.6 - 87.9), 76.7% (95% CI- 57.7 - 90.1) of 90.0% (95% CI- 68.3 
- 98.8) respectively (AUC-0.733; 95%CI- 0.632- 0.879; p value=0.01). 
Conclusion: In patients with unresectable adenocarcinoma rectum, 
standardized uptake value ratio on baseline 18F-FDG PET/CT can 
be useful to predict treatment response to CRT with high negative 
predictive value. 

EP-141
Diagnostic performance of fibroblast activation protein 
(FAP) inhibitors in Colorectal Cancer at primary staging. 
Initial results on feasibility and diagnostic accuracy
B. Johannes1, C. Kratochwil1, M. Röhrich1, F. Giesel2, M. Lang3, W. 
Mier4, U. Haberkorn1,5, H. Rathke6,7;  
1Department of Nuclear Medcine, University Hospital 
Heidelberg, Heidelberg, GERMANY, 2Department of Nuclear 
Medcine, University Hospital Düsseldorf, Düsseldorf, GERMANY, 
3Department of Surgery, University Hospital Heidelberg, Heidelberg, 
GERMANY, 4Department of Nuclear Medcine, University Hospital 
Heidelberg, Division Radiopharmacy, Heidelberg, GERMANY, 
5Clinical Cooperation Unit Nuclear Medicine (dkfz), Heidelberg, 
GERMANY, 6Department of Nuclear Medcine, the Inselspital, 
Bern, SWITZERLAND, 7Department of Nuclear Medicine, 
Heidelberg University Hospital, Heidelberg, GERMANY.

Aim/Introduction: Desmoplastic tumors such as colorectal 
cancers (CRC) were reported to show high FAP expression in 
immunhistochemical workup. High levels of stromal FAP in CRC 
seem to be associated with aggressive disease progression. 
Based on this rationale, we performed FAPI-PET/CT as part of the 
pre-surgery staging in patients with biopsy proven CRC. We here 
present our experience with 68 GA-FAPI74 in initial staging of CRC. 
Materials and Methods: 12 patients with histologically proven 
colorectal cancer in colonoscopy underwent FAP imaging using 68 

GA-FAPI74 before surgery. Imgaging was performed 1h after tracer 
administration and all patients gave written informed consent. 
After FAP imaging, patients received their oncological treatment 
according to the clinical protocol (surgery vs. neoadjuvant 
chemotherapy before surgery) by the treating oncologists or tumor 
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boards choice based on the latest guide line for colorectal cancer. 
Results: 12 suspicious lesions in the colon were detected using 68 
Ga-FAPI74. Histopathological correlation showed SUVmax values of 
3,31± 0,10 for pT2 tumors (n=2), 9,04 ± 2,21 for pT3 tumors (n=8), 
and 10,16 ± 0,56 for pT4 tumors (n=2). 5 low grade adenomas 
and 1 high grade adenoma we detected by histopathology 
worup without any FAPI74 uptake in PET/CT.In 3 patients, singular 
locoregional (pN1a) lymph node metastases were detected by 
pathologist with only faint uptake in the PET/CT scan (SUVmax 
1,53 ± 0,63). In one patient, 3 lymph node metastases (pN1b) were 
detected with a SUVmax of 3,4 ± 0,92 in 3 suspicious lymph nodes. 
In comparison, radiographic benign lymph nodes in different 
locations (cervical, axillar, mediastinal, and inguinal lymph nodes) 
show only minimal uptake (SUVmax 1,10 ± 0,19) using FAPI74. 
Conclusion: pT2, pT3 and pT4 tumors show high and according 
to the tumor size inceasing FAPI-74 uptake in PET/CT. Depending 
on the size of the metastases, affected locoregional lymph nodes 
showed a higher FAP uptake in comparison to benign lymph nodes. 
No pT1 tumors were detected after surgery. This, as well as the 
limited number of cases, are a drawback of this work as the uptake 
in CRC seems to increase analogous to the pathologically proven 
tumor size and, therefore, no data about the visibility of pT1 tumors 
can be provided. Low- and high-grade adenomas , detected by the 
pathological workup were not visible using FAPI74 PET/CT. Due to 
the low number of patients, we can only report tendencies.
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EP-142
Assessing the accuracy of [18F]PSMA-1007 PET/CT for 
primary staging in prostate cancer with extended lymph 
node dissection as reference method
E. Hvittfeldt1,2,3, J. Ingvar4,3, E. Trägårdh1,2,3, A. Simoulis5, A. 
Bjartell4,3;  
1Wallenberg Centre for Molecular Medicine, Lund University, 
Lund, SWEDEN, 2Clinical Physiology and Nuclear Medicine, 
Skåne University Hospital, Malmö, SWEDEN, 3Department 
of Translational Medicine, Lund University, Lund, SWEDEN, 
4Department of Urology, Skåne University Hospital, 
Malmö, SWEDEN, 5Department of Clinical Pathology and 
Cytology, Skåne University Hospital, Malmö, SWEDEN.

Aim/Introduction: Several guidelines recommend the use of 
positron emission tomography/computed tomography (PET/CT) 
with prostate specific membrane antigen (PSMA) in biochemical 
recurrence after curative treatment for localized prostate cancer, but 
not for primary staging. [18F]PSMA-1007 is a relatively recent PSMA 
tracer. Our aim was to assess the diagnostic accuracy of [18F]PSMA-
1007 PET/CT for primary staging of lymph node metastasis before 
robotic assisted laparoscopy (RALP) with extended lymph node 
dissection (ePLND), with histopathology as a reference. Materials 
and Methods: All men with prostate cancer that underwent 

[18F]PSMA-1007 PET/CT for initial staging followed by RALP and 
ePLND at Skåne University Hospital between 2019 and 2021 were 
included. All PET/CT images were re-evaluated in a blinded fashion. 
The pathology report served as reference method and contained 
information on the total number of lymph nodes from the left and 
right side and on the presence and size of metastases. Sensitivity 
and specificity were calculated both for the entire cohort and 
for patients with lymph node metastasis >3 mm. The predictive 
accuracy was expressed as area under the curve (AUC) in receiver 
operating characteristic (ROC) analysis. Positive (PPV) and negative 
(NPV) predictive values were calculated. Results: 104 patients were 
included, 24 (23%) with intermediate and 80 (77%) with high risk 
cancer according to European Association of Urology. 26 patients 
had lymph node metastasis based on the pathology report and 
the metastases were >3 mm in 13 of the cases. In patients with a 
positive [18F]PSMA-1007 PET/CT scan 8 out of 10 had pathology-
reported metastases. In the entire cohort, the sensitivity and 
specificity of [18F]PSMA-1007 was 30.7% (95% confidence interval 
(CI); 14.3-51.8) and 97.4% (95% CI; 91-99.7), respectively. The 
sensitivity and specificity of [18F]PSMA-1007 to detect a lymph 
node metastasis >3 mm on PET/CT was 53.8% (95% CI; 25.1-80.8) 
and 96.7% (95% CI; 90.7-99.3), respectively. PPV was 70% and NPV 
at 93.6%. The predictive accuracy for detection of lymph node 
metastases >3 mm in size expressed as AUC was 0.75 (95% CI; 0.61-
0.89) and for any metastases 0.64 (95% CI; 0.55-0.73) Conclusion: In 
primary staging of intermediate and high-risk prostate cancer [18F]
PSMA-1007 PET/CT is highly specific for prediction of lymph node 
metastases, but the sensitivity for detection of metastases smaller 
than 3mm is limited.

EP-143
18F-Choline PET/CT and conventional imaging vs. 
conventional imaging alone in patients with intermediate 
and high prostate cancer before curative intent therapy 
(IOV-PR-CH-1-2013): a prospective, open, randomized, 
multicenter study
L. Evangelista1, D. Bertin2, E. Borsatti3, G. Trifiro’4, E. Brugola4, M. 
Farsad5, E. Trenti6, F. Chierichetti7, D. Donner7, M. Bartolomei8, 
L. Urso8, E. Cracco9, M. Gallan9, L. Setti10, E. Bombardieri10, P. Del 
Bianco11, G. Magni11, G. L. De Salvo11, G. Novara12;  
1Nuclear Medicine Unit, Department of Medicine DIMED, 
University of Padua, Padua, ITALY, 2Nuclear Medicine Unit, 
Istituto Oncologico Veneto IOV – IRCCS, Padua, ITALY, 3Nuclear 
Medicine Unit, IRCCS CRO, Aviano, ITALY, 4Nuclear Medicine Unit, 
ICS Maugeri SpA SB IRCCS, Pavia, ITALY, 5Nuclear Medicine Unit, 
Central Hospital Bolzano/Bozen, Bolzano, ITALY, 6Department 
of Urology, Hospital of Bolzano SABES-ASDAA, Bolzano, ITALY, 
7Nuclear Medicine Unit, S. Chiara Hospital, Trento, ITALY, 8Nuclear 
Medicine Unit, Diagnostic Imaging and Laboratory Medicine 
Department, University of Ferrara, Ferrara, ITALY, 9Nuclear 
Medicine Unit, Hospital of Angelo, Mestre, Venezia, ITALY, 10Nuclear 
Medicine Unit, Humanitas Gavazzeni, Bergamo, ITALY, 11Clinical 
Research Unit, Istituto Oncologico Veneto IOV – IRCCS, Padua, 
ITALY, 12Urology Unit, Department of Surgery, Gastroenterology 
and Oncology (DISCOG), Unversity of Padua, Padua, ITALY.

Aim/Introduction: Conventional imaging using CT and bone 
scan has limited sensitivity and specificity for the initial staging of 
men with intermediate and high-risk prostate cancer (PCa). We 
aimed to investigate if 18F-Choline PET/CT in association with 
conventional imaging might improve sensitivity for node and 
bone metastases. Materials and Methods: In this multicenter, 
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randomized study, involving 8 Italian center, men with biopsy-
proven PCa and at intermediate or high-risk were enrolled. Patients 
were randomly assigned to control arm (including conventional 
imaging with CT and bone scan) or experimental arm (including 
conventional imaging plus 18F-Choline PET/CT). Imaging were 
done within 3 weeks following randomization. The primary 
outcome was sensitivity for the identification of node and bone 
metastases defined by a standard methods on the bases of 
histopathology and biochemistry at 30 days, 60 days or 6-month 
follow-up. Results: From February 1, 2016 to December 30, 2020, 
256 men were randomized and diagnosis data were available 
for 238 pts, 120 (50.4%) men were randomly assigned to control 
arm and 118 (49.6%) to experimental arm. Patients undergoing 
experimental arm had a sensitivity of 80.6% (95% CI 62.5-92.5) 
greater than that of conventional arm of 39.4% (95% CI 22.9-57.9) 
for node and bone metastases. In patients undergoing surgery, 
additional therapy was less frequent in the conventional than 
experimental arm (16.9 vs. 36.4%, respectively). No side effects were 
reported after the administration of 18F-Choline PET/CT in the 
experimental arm. Conclusion: 18F-Choline PET/CT in addition to 
the combined findings of CT and bone scanning provided superior 
sensitivity for the detection of node and distant metastases in 
patients at intermediate and high risk PCa. References: 1. BJU Int. 
2012 Dec;110(11):1666-71. doi: 10.1111/j.1464-410X.2012.11150.2. 
Radiology. 2010 Mar;254(3):925-33. doi: 10.1148/radiol.09090413.

EP-144
Accuracy of Simultaneous F18 PSMA-1007 PET/
multiparametric Prostate MRI in Tumor Staging of Prostate 
Cancer
A. Hussien, M. Kula, W. H. Ibrahim, S. A. Abd El-Gaid;  
King Hamad University Hospital, Muharraq, BAHRAIN.

Aim/Introduction: To examine the accuracy of simultaneous F18 
PSMA-1007 PET/multiparametric prostate MRI in tumor staging 
(T-staging) versus multiparametric prostate MRI alone. Materials 
and Methods: Forty men were prospectively examined by random 
non-targeted 12-core trans-rectal ultrasound (TRUS)-guided 
biopsy, and whole body F18 PSMA-1007 PET/CT used mainly for 
nodal staging (N-staging) and metastasis staging (M-staging) 
followed by a same day simultaneous regional prostate F18 PSMA 
PET/ multiparametric MRI (mpMRI). Both studies were used for 
primary tumor staging (T-staging). Regional PET/MRI versus mpMRI 
alone was tested to predict the likelihood of cancer in the posterior 
part of the prostate which was dived into 12 regions according 
to TRUS results and each region was given a binary visual score 
in PET (positive or negative) and PIRAD score in multiparametric 
MRI using Prostate Imaging-Reporting and Data System (PI-RADs) 
version 2 where only PI-RADs 4 & 5 were considered as positive 
results. Results: 39/40 patients were diagnosed as Microacinar 
Prostate Adenocarcinoma after TRUS and 1/40 needed Targeted 
Trans-Perineal Biopsy to diagnose Prostate Cancer based on PSMA 
PET results. Significant correlation was observed between Gleason 
score and maximal PSMA uptake value and PI-RADS score (p < 0.01 
and < 0.01, respectively). Sensitivity, Specificity, PPV, and NPV of 
PSMA PET/MRI were 90.1%, 100%, 100%, & 87.7% and for mpMRI, 
they were 85.9%, 100%, 100%, 81.9% respectively. PSMA PET/
MRI confirmed Extra-Capsular Extension (ECE) in 12/40 patients 
(30%), Seminal Vesicle Invasion (SVI) in 8/40 of patients (20%), 
Bladder Invasion (BI) in 8/40 patients (20%), and Rectal Invasion 

(RI) in 4/40 of patients (10%). Conclusion: Simultaneous F18 PSMA-
1007 PET/mp prostate MRI is more accurate than PSMA PET/CT 
or multiparametric MRI alone in T-Staging especially for ECE, SVI, 
Bladder & rectal invasion. PSMA PET/MRI also precisely localizes 
sites of the most hypermetabolic tumor foci compared with either 
PSMA PET/CT or mpMRI alone which will lead targeted biopsy & 
may change Gleason Score and hence patient management. 

EP-145
Staging with [68Ga]Ga-PSMA-11 PET/CT in patients with 
intermediate and high-risk prostate cancer prior surgery: 
correlation with histopathology
J. J. Rosales, J. F. Bastidas, Á. Bronte, V. Betech-Antar, F. Mínguez, 
F. Pareja, E. F. Guillén, F. Diez-Caballero, B. Miñana, J. Arbizu, M. 
Rodríguez-Fraile;  
Clínica Universidad de Navarra, Pamplona, SPAIN.

Aim/Introduction: [68Ga]Ga-PSMA-11 PET/CT has proven its value 
in prostate cancer (PCa) with high sensitivity for detection of 
tumor lesions in the prostate gland and high diagnostic accuracy 
for lymph node metastasis. We aimed to determine the accuracy 
of [68Ga]Ga-PSMA-11 PET/CT for local prostate tumor and regional 
lymph node metastasis (N1) in patients with intermediate to 
high- risk prostate cancer using histopathological diagnosis of 
surgical specimens served as the gold standard. Materials and 
Methods: Fifty-one patients with intermediate to high-risk PCa 
referred for [68Ga]Ga-PSMA-11 PET/CT for initial staging schedule 
for radical prostatectomy (RP) and pelvic lymph node dissection 
(PLND) were included. Intraprostatic [68Ga]Ga-PSMA-11 uptake was 
divided into unilateral or bilateral involvement and nodal region 
based was used to correlate the imaging findings with histological 
outcomes (reference-standard). Sensitivity (Se), specificity (Sp), 
positive predictive value (PPV), negative predictive value (NPV) 
and accuracy (Ac) were calculated for local and N1 disease. Results: 
From December 2018 to July 2021, 102 patients underwent 
[68Ga]Ga-PSMA-11 PET/CT for initial staging, and 51/102 (50%) 
subsequently underwent RP and PLND. The median initial PSA was 
15.8 (3.2-153). Based on pathology reports, 44/51 patients (86%) 
had tumor in both sides of the prostate gland and 7/51 (14%) was 
limited to one lobe. [68Ga]Ga-PSMA-11 PET/CT detected local tumor 
bilaterally in 34/51 patients (66,6%), unilaterally in 14/51 (27,4%) and 
no 68Ga-PSMSA uptake was seen in 3 patients (5,8%). Se, Sp, PPV, 
NPV and Ac for local tumor detection was 0.84, 0.71, 0.98, 0.25 and 
0.83 respectively. [68Ga]Ga-PSMA-11 PET/CT was positive for N1 in 
31% of patients (49 PET positive lymph nodes). Thirty out of 522 
lymph nodes extracted had N1 disease per histopathology. Se, Sp, 
PPV, NPV and Ac for N1 detection was 0.73, 0.95, 0.45, 0.98 and 0.93 
respectively. Conclusion: In intermediate to high-risk PCa patients 
referred to RP and PLND, [68Ga]Ga-PSMA-11 PET/CT detected local 
tumor with a sensitivity and specificity of 0.84 and 0.71 respectively, 
and pelvic lymph node metastasis with a sensitivity of 0.73 and a 
specificity of 0.95. [68Ga]Ga-PSMA-11 PET/CT diagnostic accuracy 
was higher for N1 disease (0.93) vs local tumor (0.83). 
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EP-146
Correlation of Preoperative Ga-68 PSMA PET/CT imaging 
with Radical Prostatectomy and Pelvic Lymph Node 
Dissection Findings
M. Atalay1, Z. Hakkoymaz2, B. Gumuskaya Ocal2, B. Okudan Tekin1;  
1Ankara City Hospital, Nuclear Medicine, Ankara, TÜRKIYE, 
2Ankara City Hospital, Medical Pathology, Ankara, TÜRKIYE.

Aim/Introduction: In this study, we aimed to investigate the 
correlation between preoperative Ga-68 PSMA positron emission 
tomography/computed tomography and pathology findings 
obtained from radical prostatectomy and lymph node dissection 
in patients diagnosed with adenocarcinoma by prostate biopsy. 
Materials and Methods: We retrospectively analyzed 601 patients 
whose biopsy results were reported as adenocarcinoma and who 
underwent Ga-68 PSMA PET/CT in our clinic between 2019-2021. 
Patients who received neoadjuvant therapy, whose prostatectomy 
specimen could not be reached, or who did not undergo 
prostatectomy were not included in this study. Ga-68 PSMA PET/
CT images of 76 patients were analyzed. The localization of the 
pathologically evaluated activity uptake areas and SUVmax values 
were recorded. Prostatectomy materials of 76 cases were removed 
from the archive and re-evaluated by two experienced pathologists. 
Slices sampled in accordance with classical prostatectomy 
macroscopy rules were arranged from proximal to distal, tumors 
were mapped. Sections of 61 patients who underwent lymph 
node dissection in addition to prostatectomy were re-evaluated. 
Results: In 67 of 76 patients, the index lesion detected on Ga-68 
PSMA PET/CT was correlated with the dominant tumor localization 
obtained from the prostate specimen (88.15%). Among 61 patients 
who underwent pelvic lymph node dissection, 8 of 9 patients 
with right region lymph node metastasis and 8 of 9 patients with 
left region lymph node metastasis were found to have metastasis 
on PET imaging. In 49 of 52 patients without right lymph node 
metastasis, and in 50 of 52 patients without left region lymph node 
metastasis, no involvement compatible with metastasis was found 
on PET. In the statistical analysis, the sensitivity of PET in detecting 
lymph node metastases was 88.9% on the right and 88.9% on the 
left; specificity is 92.3% on the right, 94.2% on the left. In 16 of 19 
patients with right seminal vesicle involvement and 19 out of 23 
patients with left seminal vesicle involvement, an appearance 
consistent with invasion was found on PET. The sensitivity of PET 
in detecting seminal vesicle invasion was 84.2% on the right, 82.6 
on the left; specificity is 94.7% on the right, 96.2% on the left. 
Conclusion: Ga-68 PSMA PET/CT shows high success in detecting 
intraprostatic tumor localization and can be helpful in determining 
the target lesion for biopsy. With high specificity and sensitivity in 
detecting lymph node metastases, widespread use of Ga-68 PSMA 
PET in routine practice will contribute to patient management and 
planning the operation method. 

EP-147
A Pilot Study of 68Ga-PSMA11 and 68Ga-RM2 PET/MRI for 
Biopsy Guidance in Patients with Suspected Prostate 
Cancer
H. Duan, P. Ghanouni, B. Daniel, J. Rosenberg, A. Thong, G. A. Sonn, 
C. Kunder, G. A. Davidzon, C. Mari Aparici, F. Moradi, A. Iagaru;  
Stanford University, Stanford, CA, UNITED STATES OF AMERICA.

Aim/Introduction: Targeting of lesions seen on multiparametric 
MRI (mpMRI) improves prostate cancer (PC) detection at biopsy. 
However, 20-65% of highly suspicious lesions on mpMRI (PI-RADS 
4 or 5) are false positives (FP), while 5-10% of clinically significant PC 

(csPC) are missed. Prostate specific membrane antigen (PSMA) and 
gastrin-releasing peptide receptors (GRPR) are both overexpressed 
in PC. We therefore aimed to evaluate the potential utility of 68Ga-
PSMA11 and 68Ga-RM2 PET/MRI for biopsy guidance in patients 
with suspected PC. Materials and Methods: Thirteen men, aged 
58.00 &#177; 7.13 years, with suspected PC were prospectively 
enrolled to undergo 68Ga-PSMA11 and 68Ga-RM2 PET/MRI. PET/
MRI included whole-body and dedicated delayed pelvic imaging. 
All patients had standard 12-core biopsy, and additional targeted 
biopsy of any lesions seen on PET. Maximum standardized uptake 
values (SUVmax) and peak SUV (SUVpeak) of suspected PC lesions 
were collected and compared to gold standard biopsy. Results: 
PSA and PSA density at enrollment were 9.80 &#177; 5.97 (range 
1.50-25.46) ng/mL and 0.20 &#177; 0.18 (range 0.06-0.68) ng/mL2, 
respectively. Biopsy revealed a total of 14 PC in 8 participants: 6 
were csPC and 8 were non-clinically significant PC (ncsPC). 68Ga-
PSMA11 identified 25 lesions, of which 11 (44%) were true positive 
(TP) (5 csPC). 68Ga-RM2 showed 27 lesions, of which 14 (52%) were 
TP, identifying all 6 csPC and 8 ncsPC. There were 17 concordant 
lesions in 11 patients vs. 14 discordant lesions in 7 patients between 
PSMA and RM2. Incongruent lesions had the highest rate of FP (12 
FP vs. 2 TP). PET/MRI guided biopsy led to the additional finding of 
8 cancers of which 5 were csPC. Median SUVmax was significantly 
higher for TP than FP lesions in delayed pelvic imaging for 68Ga-
PSMA11 (6.49&#177;4.14 vs. 4.05 &#177; 1.55, P=0.023) but not for 
whole body images, nor for 68Ga-RM2. Sensitivity and specificity 
were 83% and 67% for 68Ga-RM2 63% and 86% for 68Ga-PSMA11, 
and 30% and 95% for mpMRI, respectively. Conclusion: Our results 
show that both 68Ga-PSMA11 and 68Ga-RM2 PET/MRI are feasible 
for biopsy guidance in suspected PC. Both radiopharmaceuticals 
detected additional clinically significant cancers not seen on 
mpMRI, 68Ga-RM2 PET/MRI identified all csPC confirmed at biopsy. 

EP-148
Assessment of urinary bladder activity and detection of 
local prostate cancer lesions in [18F]PSMA-1007 PET/CT
K. Krieger, A. Afshar-Oromieh, A. O. Rominger, I. L. Alberts;  
Universitätsklinik für Nuklearmedizin, Bern, SWITZERLAND.

Aim/Introduction: Amongst others, [18F]PSMA-1007 is available 
for imaging of prostate cancer (PC). [18F]PSMA-1007 presents 
with a predominantly hepatobiliary excretion and shows less 
urinary excretion when compared to some other PSMA-ligands, 
thereby potentially improving the detection of lesions in close 
proximity to the ureters and urinary bladder. The aim of this study 
is to systematically evaluate bladder activity of [18F]PSMA-1007 
and to assess its impact on the detection of PC lesions in close 
proximity to the bladder and ureter. Materials and Methods: 
In this retrospective study we analysed so far 100 patients who 
underwent PET/CT two hours after injection of [18F]PSMA-1007 
(median 247 MBq, IQR 243-251 MBq) for imaging of PC. Patients 
receiving androgen deprivation therapy (ADT) in the previous 6 
months were excluded since ADT can change the level of PSMA 
expression on PC cells. SUVmean values of bladder activity as well 
as SUVmax and SUVpeak values of locally recurrent lesions, regional 
and extra-regional lymph nodes were measured. Results: Bladder 
uptake was heterogeneous with SUVmean ranging from 0.42 
to 25.7. Uptakes indicative for PC were found in 74/100 patients. 
Tracer uptake in local PC ranged from below to markedly greater 
than the bladder activity (SUVmaxtumour÷SUVmeanbladder was 
0.29 to 56.2). In 17/100 patients bladder SUVmean was greater 
than the SUVmax of PC lesions. PSMA-positive loco-regional lymph 
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nodes were found in 52/100 patients, with lesion-to-bladder ratios 
(SUVmaxlymphnode÷SUVmeanbladder) ranging from 0.47 to 
90.8. In 7/100 patients SUVmax of lymph node metastases was 
greater than SUVmean in the urinary bladder. Conclusion: Despite 
reportedly low rates of urinary elimination, bladder activity can 
exceed uptake of PC lesions when using [18F]PSMA-1007. As a 
result, PC lesions close to the bladder are at risk of being missed. We 
recommend caution when reporting scans with substantial bladder 
activity as negative for local tumor and loco-regional lymph node 
metastases. 

EP-149
PSMA/PET-CT in the initial staging of prostate cancer: 
association between imaging findings and high-risk 
disease criteria
I. Próspero, D. Barbosa, J. Castro Ferro, S. Fontão de Castro, J. 
Teixeira, H. Duarte, G. Ferreira;  
Instituto Português de Oncologia do Porto, Porto, PORTUGAL.

Aim/Introduction: Evidence suggests that 68Ga-PSMA PET/CT is 
potentially superior to conventional imaging modalities in primary 
staging of high-risk prostate cancer (PCa), with increased detection 
rates. The aim of this study was to determine the association between 
the intensity of PSMA uptake in the tumour, high-risk criteria and 
presence of metastasis. Materials and Methods: Retrospective 
study of men who underwent 68Ga-PSMA-11 PET/CT for primary 
staging of PCa between September 2017 and October 2019, prior 
to therapy. Variables used for staging were collected: clinical T stage 
(cT), N (regional lymph nodes) and M (distant metastasis) stage 
based on PET/CT report, prostate-specific antigen (PSA) level at the 
time closest to image acquisition, and biopsy Gleason score (GS). 
Images were reviewed for determination of primary tumour PSMA 
intensity on PET, expressed as maximum standardized uptake value 
(SUVmax). Statistical analysis (Mann-Whitney, Kruskal-Wallis and 
Chi-square tests; ROC curve; Spearman’s correlation coefficient rs) 
was performed to determine the association between the different 
variables (α=0,05). Results: A total of 53 patients with biopsy-
proven PCa were included (median age=70 years; IQR 10); 81% 
had high-risk criteria according to the EAU (European Association 
of Urology) classification: PSA>20ng/mL (47%), GS ≥8 (38%) and 
cT ≥2c (72%). PSA level and SUVmax of the primary tumour were 
significantly and positively correlated (rs=0,496; p<0,001); patients 
with PSA>20ng/mL exhibited a higher median SUVmax (24,01 
versus 11,12; p=0,002). PSMA intensity was also higher for cT ≥2c 
(median SUVmax=18,57 versus 6,93; p=0,003). No significant 
association between GS and SUVmax was observed. The primary 
tumour was not PSMA-avid in 5 cases, from which only 1 had high-
risk criteria (cT2c); all were staged as N0 and M0. Metastasis were 
present in 47% patients, with a significant association with high-
risk PSA levels (p=0,002) and GS (p<0,001). SUVmax of the primary 
tumour was significantly higher in metastatic PCa (p<0,001), with 
a cut-off value of 15,49 predicting the presence of metastasis with 
fair accuracy (AUC=0,814). Conclusion: High PSMA expression in 
the primary tumour correlated with clinical variables of high-risk 
PCa and with the presence of metastatic disease. These results 
highlight the potential prognostic value of PSMA/PET-CT in the 
initial staging of PCa patients, which adds to its well established 
diagnostic accuracy, reinforcing its role as a potential alternative to 
conventional imaging modalities in high-risk PCa. 

EP-150
Diagnostic accuracy of [18F]PSMA-1007 PET/CT in 
intermediate and high risk prostate cancer primary 
staging: a single center retrospective analysis of semi-
quantitative PET/CT parameters, bio-distribution and 
clinical significance of potential equivocal non-specific 
findings (NS-F)
G. Paone1, M. Cuzzocrea2, G. Treglia2, T. Ruberto-Macchi1, M. 
Raditckova-Sarnelli1, L. Ceriani1, L. Giovanella2;  
1Imaging Institute of Southern Switzerland, EOC, 
Lugano, SWITZERLAND, 2Imaging Institute of Southern 
Switzerland, EOC, Bellinzona, SWITZERLAND.

Aim/Introduction: Despite increasing use of PSMA-targeted agents 
for staging prostate cancer (PCa) patients, the role of [18F]PSMA-
1007 is highly debate. The aim of this study was to assess the 
diagnostic accuracy of [18F]PSMA-1007 PET/CT in primary staging 
of intermediate and high-risk prostate cancer considering clinical 
impact of potential non-specific findings agent-related. Materials 
and Methods: Eighty patients with intermediate and high-risk 
treatment-naïve prostate cancer were retrospectively analyzed. The 
associations between PET-parameters and Gleason score (GS), iPSA 
and PIRADS were examined. Non-specific findings (NS-F), defined 
as areas of low-to-moderate uptake without a correlate lesion on 
CT, were analyzed according to three levels of standard of truth 
(SoT): histopathology, further confirmatory imaging (CT, MRI and 
Bone scan) or PSA-decrease after targeted-therapy. A receiver-
operating curve analysis was performed to calculate a cut-off value 
of PET-parameters discriminating local and distant metastases 
Results: Of the 80 patients, 33 (41%) were intermediate risk and 47 
high risk (59%) with a median PSA value of 23.7 ng/mL. 52 patients 
were classified as non-metastatic and 28 as metastatic. [18F]PSMA-
1007 uptake was higher in metastatic group (SUVmax 40.7 vs. 30) 
without a statistically significant difference, despite a significant 
correlation between GS-metastatic disease (p 0.0012) and PIRADS-
SUVmax of primitive lesion (p 0.002). Thirty-nine out of 52 (75%) 
non-metastatic patients were identified as N0M0 on PET imaging. 
The remaining 13 patients classified as “uncertain” considering NS-
Fs observed predominantly on bone tissue (11 patients). One case 
showed nodal NS-F and one with both bone and nodal equivocal 
lesions. Ninety-one bone findings were collected, 70 (77%) 
classified as true-lesion and 21 (23%) as false finding. The SUVmax 
and TLPb significantly distinguished between bone metastases 
and NS-bone finding considering a cutoff value of SUVmax > 10 (p 
0.0001) and TLPb > 10.3 (p 0.0001). Similarly, ninety-five lymph node 
findings were analyzed, 89 (94%) defined as true-lesion and only 6 
(6%) as false finding. SUVmax cutoff > 3.5 separated significantly 
pathological lymph nodes from NS-nodal (p 0.0001). No NS-Fs 
were recorded in the metastatic group. Conclusion: Our data 
suggest that [18F]PSMA-1007 shows high uptake in primitive lesion, 
local and distant metastases with an acceptable number of NS-Fs 
(16%), predominantly in bone tissue. SUVmax and TLPb absolute 
values could be useful parameters to classify metastatic lesions. 
[18F]PSMA-1007 PET/CT needs adequate reader training to limit 
diagnostic pitfalls; at the same time, its worldwide availability and 
the significant target-to-background ratio make it an interesting 
diagnostic option 
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EP-151
68Ga PSMA PET/CT for staging intermediate to high-risk 
prostate cancer patients suitable for radical treatments: 
diagnostic performance, metastatic site distribution and 
clinical impact
F. Mattana1, A. Barone1, L. Muraglia1, L. Grappeja1, G. Zuccotti1, P. 
Artioli1, A. Farolfi2, R. Mei2, L. Bianchi3, E. Balestrazzi3, G. Musi4, B. A. 
Jereczek5, P. Castellucci2, S. Fanti2, F. Ceci1;  
1Department of Nuclear Medicine, European Institute of Oncology, 
Milan, ITALY, 2Department of Nuclear Medicine, Sant’Orsola 
University Hospital, Bologna, ITALY, 3Department of Urology, 
Sant’Orsola University Hospital, Bologna, ITALY, 4Department of 
Urology, European Institute of Oncology, Milan, ITALY, 5Department 
of Radiotherapy, European Institute of Oncology, Milan, ITALY.

Aim/Introduction: PSMA-PET/CT for staging prostate cancer (PCa) 
patients might overcome limits of conventional imaging. Accurate 
staging of patients suitable for radical treatments may significantly 
change the treatment management. We first aimed to evaluate the 
diagnostic performance of PSMA-PET/CT to detect lymph node 
metastases (LNM) compared with final pathology in intermediate 
to high-risk PCa patients candidate to radical treatments 
(radical prostatectomy+extended pelvic lymph node dissection 
[RP+ePLND] or radiotherapy [RT]); the secondary aim was to depict 
the metastatic spread and to analyze the change of Intention-to-
Treat (IT). Materials and Methods: 137 patients were retrospectively 
enrolled (86 European Oncology Institute; 51 Sant’Orsola Hospital). 
Inclusion criteria were: 1)histopathologic diagnosis of intermediate 
to high-risk treatment-naïve PCa suitable for radical treatment; 
2)68Ga-PSMA-PET/CT performed for staging proposal. In a subgroup 
of 92 patients referred to surgery, the diagnostic performance of 

PSMA-PET/CT was evaluated to detect LNM on patients-based 
analysis, considering pathologic results as standard of reference. 
On overall population, we evaluated the site of positive PSMA-
PET/CT and we analyzed the impact of PSMA-PET/CT on clinical 
management in terms of IT analysis by a multidisciplinary team. 
ROC curve analysis was employed to calculate the Area Under 
the Curve (AUC) of PSMA-PET/CT to predict LNM. Results: Mean 
age was 66,3 years and median PSA level was 27,6 ng/ml. In the 
subgroup of 92 patients referred to surgery, a total of 1590 lymph 
node was dissected (mean of 17,3 per-patient); 26(28%) men 
had LNM. On patient-based analysis,PSMA-PET/CT revealed the 
following diagnostic performance to detect LNM: sensitivity, 
specificity, NPV and PPV of 31%, 88%, 76% and 50% with AUC of 
0,72. Overall, PSMA-PET/CT was positive for metastatic disease in 
11,7% of cases as follows: M1a, M1b, M1c in 2 (1,5%), 14 (10,2%) and 
0 (0%) patients, respectively. The metastatic spread involved extra-
pelvic-LNs in 2 patients (1,5%), only bone in 13 patients (9,5%), extra-
pelvic-LN+bone in 1 patient (0,7%). After revision of PSMA-PET/
CT 6 (4,4%) patients had major treatment’s change (from planned 
RP+ePLND or whole pelvis RT to scheduled ADT or Docetaxel+ADT) 
and 7(5,1%) men had minor treatment’s change (from planned 
RP+ePLND or whole pelvis RT to scheduled RP+ePLND +SBRT or 
whole pelvis RT+SBRT). Conclusion: In intermediate to high-risk 
PCa patients, PSMA-PET/CT diagnostic performance to detect LNM 
suffers from suboptimal sensitivity, despite high specificity and 
good accuracy. In this clinical setting, the most frequent site of 
metastatic spread was the bone;PSMA-PET/CT lead to change the 
treatment management in 9,5% of patients. 

EP-152
Diagnostic Performance of Hybrid Ga-68 PSMA PET/
MR Compared to PET Alone and Prostate MR Imaging in 
Primary Prostate Cancer Patients
L. Uslu-Besli1, B. Bakir2, N. Urganci3, I. Gürses3, E. Güner4, Ç. 
Demirdag;5, H. B. Sayman1;  
1Istanbul University-Cerrahpasa, Cerrahpasa Medical Faculty, 
Department of Nuclear Medicine, Istanbul, TÜRKIYE, 2Istanbul 
University, Istanbul Medical Faculty, Department of Radiology, 
Istanbul, TÜRKIYE, 3Istanbul University-Cerrahpasa, Cerrahpasa 
Medical Faculty, Department of Medical Pathology, Istanbul, 
TÜRKIYE, 4University of Health Sciences Bakırkoy Sadi Konuk 
Training and Research Hospital, Department of Urology, 
Istanbul, TÜRKIYE, 5Istanbul University-Cerrahpasa, Cerrahpasa 
Medical Faculty, Department of Urology, Istanbul, TÜRKIYE.

Aim/Introduction: Gallium-68 (Ga-68) prostate specific membrane 
antigen (PSMA) positron emission tomography (PET) has been 
shown to have high sensitivity and specificity for diagnosis, primary 
staging and restaging of prostate cancer. We aimed to compare the 
diagnostic performance of simultaneous Ga-68 PSMA PET/MR with 
PET alone and magnetic resonance (MR) imaging for detection of 
primary prostate tumor. Materials and Methods: Thirty-seven 
patients who were diagnosed for prostate cancer using biopsy 
underwent hybrid Ga-68 PET/MR imaging for initial staging. 
Twenty-three patients had simultaneous multiparametric prostate 
MR (mpMR) imaging together with PET, whereas remaining 
fourteen patients had biparametric prostate MR (bpMR) imaging. 
Prostate was divided into eight parts (right, left, superior, inferior, 
anterior and posterior) and imaging findings for each octant and 
for the index lesion were evaluated and recorded by a nuclear 
medicine physician and a radiologist. All the imaging findings were 
compared with postoperative histopathology results. Results: On 
octant analysis, sensitivity, specificity, positive predictive value 
(PPV) and negative predictive value (NPV) were 67.4%, 91.8%, 
87.7% and 76.3% for PET alone; 65.9%, 98.7%, 97.8% and 76.8% for 
MR imaging alone and 73.9%, 99.4%, 99.0% and 81.3% for PET/MR. 
The differences between MR imaging with PET alone (p=0.035) 
or PET/MR (p=0.006) were statistically significant. For detection 
of index lesions, all imaging modalities showed similar diagnostic 
performance. Conclusion: Both Ga-68 PSMA PET and PET/MR had 
higher diagnostic performance than MR imaging in detection of 
primary prostate lesions. Whereas, for detection of index lesions, 
all three imaging modalities showed similar performance. Note: 
This research was financially supported by Istanbul University-
Cerrahpasa Scientific Research Projects (BAP Project number: TSA-
2018-26777). References: 1. Eiber M, et al. Eur Urol. 2016;70:829-
8362. 2. Al-Bayati, et al. Urol Int 2018;100:164-171 3. 3. Muehlematter 
U, et al. Radiology. 2019;293:350-358

EP-153
Optimization of prostate cancer patient lymph node 
staging via the integration of neutrophil lymphocyte 
ratios, platelet lymphocyte ratios and 68Ga-PSMA-PET-
derived SUVmax values
Y. Tang, M. Zhou, J. Li, B. Chen, W. Rao, S. Hu;  
Xiangya Hospital Central South University, Changsha, CHINA.

Aim/Introduction: At present, standardized parameters for 
quantitatively evaluating 68Ga-PSMA-PET/CT outcomes when 
diagnosing lymph node metastasis in prostate cancer patients 
are lacking. Inflammatory hematological biomarkers offer value as 
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robust predictors of certain cancer-related outcomes. The present 
study was thus developed to explore approaches to improving 
the utility of 68Ga-PSMA-PET/CT for diagnosing lymph node 
metastasis through the combined evaluation of inflammatory 
hematological markers in prostate cancer patients. Materials and 
Methods: Pre-treatment patient details including age, initial TPSA 
levels, hematological findings, biopsy pathology results (Gleason 
score and ISUP grouping), radical pathology results, and imaging 
details were collected. Optimal cut-off values for each predictor 
then being determined based on Youden’s index, with univariate 
and multivariate analyses were then used to identify independent 
predictors of lymph node metastasis and used to construct a 
nomogram. Results: Independent predictors of lymph node 
metastasis in this patient cohort included SUVmax (OR: 30.549, 95% 
CI: 10.855-85.973, p<0.001), neutrophil-lymphocyte-ratio (OR: 8.221, 
95%CI: 1.335-50.614, p=0.023), platelet-lymphocyte-ratio (OR: 8.221, 
95%CI: 1.335-50.614, p=0.023), initial TPSA (OR: 2.761, 95%CI: 1.132-
6.733, p=0.026), and clinical T-stage, with corresponding optimal 
cutoff values of 2.3 (AUC: 0.873, Sensitivity: 0.736, Specificity: 
0.902), 1.72 (AUC: 0.558, Sensitivity: 0.529, Specificity: 0.643), 83.305 
(AUC: 0.651, Sensitivity: 0.299, Specificity: 0.979), and 21.875 (AUC: 
0.672, Sensitivity: 0.736, Specificity: 0.601). Subsequent nomogram 
construction was associated with good predictive ability, with a 
C-index of 0.887 (95% CI: 0.793-0.981) and an AUC of 0.924 (95%CI: 
0.882-0.965). Conclusion: SUVmax, the neutrophil-lymphocyte-
ratio, the platelet-lymphocyte-ratio, initial TPSA and clinical 
T-stage represent valuable independent predictors of lymph node 
metastasis in prostate cancer patients, offering an opportunity to 
further optimize lymph node staging for these patients. 

EP-154
Usefulness of semi-quantitative analysis in the 
differentiation of spine lesions in initial staging of prostate 
cancer SPECT/CT multiFOV
A. Castro López, M. Gallego Márquez, J. Venero Chaparro, D. 
Becerra García;  
Hospital Universitario Clínico San Cecilio, Granada, SPAIN.

Aim/Introduction: Bone scintigraphy identifies metastatic lesions 
with high sensitivity, but has low specificity because degenerative 
lesions also generate an osteoblastic type reaction. The aim of this 
study is to compare objectively 99mTc-HDP tracer uptake between 
osteoarthritic changes and osseous metastases of the spine 
using semi-quantitative assessment with SPECT/CT standardized 
uptake values (SUVs). Materials and Methods: We retrospectively 
assessed 28 consecutive initial extension study bone scans using 
99mTc-HDP from 28 patients in newly diagnosed prostate cancer 
patients. A total of 149 lesions in the spine were identified and 
were characterized into osteoarthritic changes or bone metastases 
based on its morphology on low-dose CT. Quantitative SPECT/CT 
was performed and SUVs were quantified with measurements of 
SUVmax and SUVmean (g/mL) in all the lesions. We used receiver 
operating characteristics (ROC) curves to determine the optimum 
SUVmax and SUVmean cutoff value to distinguish between bone 
metastases and benign spinal lesions. Results: In total, 75 prostate 
cancer bone metastases were analyzed, showing a mean SUVmax 
and SUVmean of ± 17,60 and ± 11,88 g/mL, respectively. In 74 spinal 
osteoarthritic lesions, mean SUVmax and SUVmean were ± 4,95 and 
± 3,59 g/mL, respectively. The area under the curve (AUC) was found 
to be fairly high at 95,3% (95% CI 92,0-98,7%) for SUVmax and at 94,7% 

for SUVmean (95% CI 91,0-98,4%).The cutoff SUVmax value 7,61 g/
mL gave a sensitivity of 89% and specificity of 93% in differentiating 
bone metastases from benign bone lesions. The cutoff SUVmean 
value was 4,76 g/mL, which gave a sensitivity of 93% and specificity 
of 88%. Conclusion: This study showed that quantitative 99mTc-
HDP uptake on bone SPECT/CT was significantly higher in prostate 
cancer bone metastases than in spinal osteoarthritic changes, with 
slightly higher accuracy for SUVmax than for SUVmean. A cut off 
SUVmax of 7,61 g/mL and SUVmean of 4,76 g/mL could be used to 
differentiate bone metastases from benign lesions. 

EP-155
Relationship between SUVmax and ADC values of 
metastatic lymph nodes also ADC values of metastatic and 
reactive lymph nodes detected by Ga-68 PSMA PET/MR in 
prostate cancer patients
F. Aghazada, A. Kibar, L. Uslu-Besli, S. Sager, H. B. Sayman, K. 
Sonmezoglu;  
Istanbul University-Cerrahpasa, Cerrahpasa Faculty of Medicine, 
Department of Nuclear Medicine, Istanbul, TÜRKIYE.

Aim/Introduction: Standardized uptake value (SUV) is a measure 
which shows uptake level in PET scan. Higher SUV values mean 
higher radiotracer uptake within that lesion. Apparent diffusion 
coefficient (ADC) is a measure of the diffusion of water molecules 
within tissue which is calculated for magnetic resonance imaging 
(MRI) lesions. Ga-68 PSMA positron emission tomography (PET) is 
a useful tool for the staging and follow-up of the primary disease 
as it shows increased uptake in PSMA- positive lesions of prostate 
cancer [1]. The development of integrated positron emission 
tomography/magnetic resonance imaging (PET/MR) devices 
enables simultaneous acquisition of PET and MRI, which increases 
the accuracy of PET imaging in prostatic as well as other soft tissue 
lesions [2]. Our aim is to assess if there is a relationship between 
maximum standardized uptake (SUVmax) and apparent diffusion 
coefficient (ADC) values of reactive and metastatic lymph nodes, 
also to compare ADC values of reactive and metastatic lymph 
nodes in prostate cancer patients. Materials and Methods: We 
have retrospectively investigated 20 patients diagnosed with 
prostate cancer who underwent Ga-68 PSMA PET/MR imaging. 
Three metastatic and three reactive lymph nodes classified 
according to the level of PSMA Ga-68 uptake in PET/MR were 
chosen for each patient. SUVmax and ADCmean values were 
calculated for each lymph node separately. SPSS version 22 was 
used for statistical analysis. Results: A total of 120 lymph nodes in 
20 prostate cancer patients were assessed. There was a moderate 
negative correlation between SUVmax values and ADCmean values 
of metastatic lymph nodes (p=0.009, r=-0.333). However, there was 
no significant correlation between SUVmax values and ADCmean 
values of reactive lymph nodes. ADCmean values of metastatic 
lymph nodes were significantly lower than those of reactive lymph 
nodes (p=0.0001). Conclusion: PET/MR, which combines both 
advantages of PET and MRI, is an important tool for the diagnosis 
and management of prostate cancer. We have found that SUVmax 
values of metastatic lymph nodes were inversely correlated with 
ADCmean values and combination of both parameters may increase 
the diagnostic accuracy of Ga-68 PSMA PET/MR in the detection 
of lymph node metastasis. References: 1 Perera M et al. Sensitivity, 
specificity, and predictors of positive Ga-68-prostate-specific 
membrane antigen positron emission tomography in advanced 
prostate cancer: a systematic review and meta-analysis. Eur Urol 
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2016;70:926-37. https://doi.org/10.1016/j.eururo.2016.06.021. 2 
Eiber, M et al. Simultaneous 68Ga-PSMA HBED-CC PET/MRI Improves 
the Localization of Primary Prostate Cancer. Euro Urol 2016;70:829-
36. https://doi.org/10.1016/j.eururo.2015.12.053.

EP-156
18F-Fluoroethilcholine PET/CT radiomic analysis for newly 
diagnosed prostate cancer patients: a first monocentric 
experience
D. Pizzuto1, E. K. A. Triumbari2, R. Bientinesi3, L. Boldrini4, R. 
Gatta4,5,6, M. De Summa7, M. De Risi1, C. Caldarella1, S. Annunziata2;  
1Nuclear Medicine Unit, Department of Radiology, Radiotherapy 
and Hematology, Fondazione Policlinico Universitario A. 
Gemelli, IRCCS, Rome, ITALY, 2Nuclear Medicine Unit, TracerGLab, 
Department of Radiology, Radiotherapy nd Hematology, 
Fondazione Policlinico Universitario A. Gemelli, IRCCS, Rome, 
ITALY, 3Clinical urology Department of Department of Medical 
and Surgical Sciences, Fondazione Policlinico Universitario A. 
Gemelli, IRCCS, Rome, ITALY, 4Radiotherapy Unit, Radiomics, 
Department of Radiology, Radiotherapy and Hematology, 
Fondazione Policlinico Universitario A.Gemelli IRCCS, Rome, ITALY, 
5Department of Clinical and Experimental Sciences, University 
of Brescia, Brescia, ITALY, 6Department of Oncology, Lausanne 
University Hospital, Lausanne, SWITZERLAND, 7Medipass 
S.p.a. Servizio Integrativo PET-TC-Radiofarmacia Fondazione 
Policlinico Universitario A. Gemelli, IRCCS, Rome, ITALY.

Aim/Introduction: Risk-classification of patients with prostate 
cancer (PC) mainly depends on biopsy-based Gleason Score (GS), 
although biopsy represents an invasive tool not mirroring the 
heterogeneous involvement of the gland. Radiomics can extract 
quantitative features from medical images, indirectly and non-
invasively providing biological characteristics of target tumors. 
Radiomics applied to Fluorine-18 fluoroethilcholine (18F-FECH) PET/
CT recently showed to predict disease status at follow-up in PC 
restaging settings. However, its diagnostic role remains unexplored. 
Aim of this study was to assess the diagnostic performance of 
18F-FECH PET/CT radiomics in PC patients. Materials and Methods: 
Baseline results of rectal examination and Prostate-Specific Antigen 
(PSA) levels of patients with suspected PC were collected (March 
2018-May 2021). Following biopsy-based GS assessment, patients 
underwent 18F-FECH PET/CT. 60 min post-injection whole-
body images were considered. For each patient, a Volume of 
interest (VOI) was manually drawn to contour the prostate gland 
showing suspicious 18F-FECH uptake, avoiding spillover areas from 
radioactivity in the bladder. Radiomic features were extracted from 
each VOI using an open-source IBSI-compliant platform. Mann-
Whitney U test was used to evaluate the predictive role of radiomic 
features with respect to levels of PSA (dichotomized on the base 
of its median value), rectal examination (suspicious or negative), 
and GS (≤7 or >7). Radiomic bivariate models were built using the 
most relevant features (with p<0.05 at univariate analysis) through 
a Logistic Regression (LR) analysis, and trained/tested (80% vs 
20%, 10 repetitions) with a cross-fold validation test. The best LR 
bivariate models were selected on the base of receiver operating 
characteristic (ROC) curves, mean area under the ROC curves 
(mAUC) and standard deviation to the normal. Results: Data from 
68 consecutive patients were retrospectively collected. Median PSA 
was 9.3 ng/mL (IQR: 6.9). Rectal examination was suspicious for PC 
in 26/68 patients (38.2%). GS was 3+4 in 9/68 patients (13.2%), 4+3 
in 20/68 (29.4%), 3+5 in 1/68 (1.5%), 4+4 in 19/68 (27.9%), 4+5 in 
18/68 (26.5%), 5+4 in 1/68 patients (1.5%). There was no significant 

inter-correlation among considered outcomes, at Fisher’s exact 
test. Among combinations of the most relevant univariate features, 
the following bivariate radiomic models showed good diagnostic 
performance: F_szm_2.5D.z.entr + lesion_F_stat.energy correlated 
with PSA levels (mAUC 0.82±0.16); F_stat.kurt + F_stat.Nic.entropy 
correlated with rectal examination (mAUC 0.80±0.11); lesion_F_
cm.info.corr.1 + lesion_F_szm_2.5D.szhge correlated with GS 
(mAUC 0.84±0.16). Conclusion: 18F-FECH PET/CT radiomics showed 
interesting correlations with baseline clinical parameters in patients 
with suspected PC, opening further insights to confirm such 
findings. 

EP-157
Role of volumetric parameters on [18F]PSMA-1007 PET/CT 
in primary staging of prostate cancer
A. Castello, L. Airò Farulla, V. Longari, E. Orunesu, M. Schiavini, F. 
Bardo, M. Arnaboldi, E. Galli, L. Florimonte, M. Castellani;  
Fondazione IRCCS Cà Granda Ospedale 
Maggiore Policlinico, Milan, ITALY.

Aim/Introduction: Prostate-specific membrane antigen (PSMA)-
directed positron emission tomography/computed tomography 
(PET/CT) is increasingly utilized in patients with prostate cancer. 
Our aim was to assess the role of volumetric parameters, evaluated 
by [18F]PSMA-1007 PET/CT, and its correlation with prostate-
specific antigen (PSA) and Gleason score (GS) in the staging of 
prostate cancer. Materials and Methods: A total of 54 patients who 
underwent [18F]PSMA-1007 PET/CT at our Institution from June 
2021 to February 2022 for primary staging were retrospectively 
analyzed. We calculated [18F]PSMA-1007 PET/CT volumetric 
parameters, i.e. PSMA-tumor volume (PSMA-TV) and total lesion 
PSMA (TL-PSMA) along with the well-established maximum and 
mean standardized uptake value (SUVmax and SUVmean), both 
for prostate gland (T) and for lymph nodes (N). Semi-quantitative 
values were correlated with PSA and GS. Results: Median age 
was 71.5 years (range, 54-86), mean PSA level 20.6 ± 24.7 ng/ml 
(range, 0.88-110), while median GS was 7 (range, 6-9). Regarding 
the primary tumor, we found a statistically significant correlation 
of PSMA-TL with PSA (r=0.623, p<0.01) and GS (r=0.398 , p=0.004), 
whereas only a tendency for PSMA-TV with PSA (p=0.07). According 
to ESMO prostate cancer risk categorization, we had 31 patients at 
intermediate and 23 patients at high risk. Prostate PSMA-TL values 
were significantly different between intermediate and high-risk 
patients (35.1 vs 131.7, respectively, p=0.004), while for PSMA-
TV was toward the statistical significance (5.6 vs 9.0 cm3, p=0.06). 
No significant differences were identified for prostate SUVmax 
and SUVmean, as well for all PET-derived parameters for lymph 
nodes. Conclusion: Our study indicates that [18F]PSMA-1007 PET/
CT /CT volumetric parameters might be a valuable quantitative 
imaging biomarkers, which could be include for a better clinical 
management of patients with prostate cancer. References: 1. 
Aksu A, Karahan Şen NP, Tuna EB, Aslan G, Çapa Kaya G. Evaluation 
of 68Ga-PSMA PET/CT with volumetric parameters for staging of 
prostate cancer patients [published correction appears in Nucl Med 
Commun. 2021 Oct 1;42(10):1186 2. Yildirim ÖA, Gündoğan C, Can 
C, Poyraz K, Erdur E, Kömek H. Correlations between whole body 
volumetric parameters of 68Ga-PSMA PET/CT and biochemical-
histopathological parameters in castration-naive and resistant 
prostate cancer patients. Ann Nucl Med. 2021;35(5):540-548.
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EP-158
Evaluation of PROMISE criteria inspired intraprostatic 
PSMA-score against PIRAD-Index in patients undergoing 
radical prostatectomy
W. Wang1, K. Qin1, A. Anand2, P. Borrelli3, A. Bjartell2, M. Foo1, D. 
Damien Bolton1, M. Perera1;  
1Austin Health, Melbourne, AUSTRALIA, 2Lund University, Lund, 
SWEDEN, 3Gothenburg University, Gothenburg, SWEDEN.

Aim/Introduction: The histopathological PSMA expression is 
known to correlate with tumor differentiation as well as prognosis. 
PSMA score, recommended by the PROMISE criteria, enables 
standardized reporting of PSMA expression in PSMA-ligand PET/
CT. Our objective was to evaluate the volumetric expression of 
PSMA in prostate tumor in PET/CT against MRI PIRAD-Index 4 and 
5, in patients who underwent radical prostatectomy. Materials 
and Methods: The histopathological PSMA expression is known 
to correlate with tumor differentiation as well as prognosis. PSMA 
score, recommended by the PROMISE criteria, enables standardized 
reporting of PSMA expression in PSMA-ligand PET/CT. Our objective 
was to evaluate the volumetric expression of PSMA in prostate 
tumor in PET/CT against MRI PIRAD-Index 4 and 5, in patients who 
underwent radical prostatectomy. Results: Median age of patients 
was 67 (IQR 60 to 70), there was no significant difference observed 
between the age group distribution in PIRAD-4 (Median=69; 95% 
CI 63 - 70) against PIRAD-5 (Median=66; 95% CI 59 - 71), p=0.393. 
There was no significant difference observed between the 
histopathological size of lesions observed in PIRAD-4 (Median=20; 
95% CI 15 - 34) against PIRAD-5 (Median=30; 95% CI 17 - 40), p=0.125. 
The aPSMA score was observed to be significantly lower in patients 
with PIRAD score-4 (Median=21.40; 95% CI 10.76 - 40.65), compared 
to that observed in PIRAD score-5 (Median=37.00; 95% CI 24.68 - 
56.05), p=0.014. Conclusion: The study demonstrated significant 
association of aPSMA score with PIRAD-index in aggressive localized 
prostate cancer patients. The quantitative PSMA score warrants 
future clinical investigation to define its clinical context of use as an 
imaging biomarker. 

EP-159
Intra-individual intermodal comparison of [F-18]
siPSMA-14 PET imaging and mpMRI in primary staging of 
prostate cancer using biopsy results as reference
J. Miksch1, C. Solbach1, M. Beer2, T. Wiegel3, H. J. Wester4, F. 
Zengerling5, C. Bolenz5, A. J. Beer1, W. Thaiss1;  
1Department of Nuclear Medicine University Hospital Ulm, 
Ulm, GERMANY, 2Department of Radiology, University Hospital 
Ulm, Ulm, GERMANY, 3Department of Radiation Oncology 
and Therapy, University Hospital Ulm, Ulm, GERMANY, 
4Pharmaceutical Radiochemistry, Technical University 
Munich, Munich, GERMANY, 5Department of Urology and 
Pediatric Urology, University Hospital Ulm, Ulm, GERMANY.

Aim/Introduction: For assessing the likelihood and extension 
of primary prostate cancer (PCa) multiparametric MRI (MRI) is 
integrated in guidelines and clinical routine whereas PSMA-
PET, although increasingly performed in initial staging, is mainly 
used in recurrent PCa patients although recent studies suggest 
value in initial staging. We aimed to evaluate PET using [F-18]
siPSMA-14 versus MRI imaging in patients with biopsy-proven PCa 
to assess intermodal differences in tumour detection for potential 
improvements in biopsy planning. Materials and Methods: 34 
biopsy-proven prostate cancer patients (67 ± 8 y; GS 6 - 9) referred 

for primary staging using PET/CT 90 min. p. i. of 328 ± 30 [F-18]
siPSMA-14 without forced diuresis with an external pelvic mpMRI 
64 ± 40 days prior to PET/CT-imaging were retrospectively analysed. 
Comparisons between PET and MRI were performed regarding 
quantity and localization of intraprostatic regions (prostate base, 
prostate mid body, prostate apex, each region medial and lateral) 
with histological verification using prostate biopsy as reference. 
Statistical analysis was performed to assess sensitivity, specificity 
and accuracy patient- and lesion-based. Results: In all patients 
histology diagnosed PCa in overall 180 regions, detecting on 
average 5.1 malignant regions per patient. Malignant rated regions 
were true positive in PET + MRI: 97 % (34 / 35); PET: 94 % (32 / 34); 
MRI 91 % (31 / 34) of patients with a sensitivity of PET + MRI: 97 
%; PET: 94 %; MRI: 88 % detecting on average PET + MRI: 3.3; PET: 
3.2; MRI: 2.0 malignant regions per patient. Lesion-based sensitivity, 
specificity and accuracy: PET + MRI: 62 %, 73 % and 68 %; PET: 60 
%, 75 % and 68 %; MRI: 38 %, 92 % and 68 %. PET regions rated as 
malignant showed high uptake with mean SUVmean / max 17.1 ± 
12.4 / 28.8 ± 21. One patient had histological proven PCa without 
malignant findings in PET and MRI. Conclusion: [F-18]siPSMA-14 
PET-imaging and MRI detect PCa manifestations in most patients. 
PET-imaging shows a higher sensitivity, whereas MRI is superior 
regarding specificity. [F-18]siPSMA-14 PET shows high tumour 
uptake and good image quality without forced diuresis suitable 
for a combined approach e.g. PET/mpMRI imaging to combine 
advantages of both imaging modalities in assessing likelihood of 
PCa and defining targets for prostate biopsy. 

EP-160
Biochemical Recurrence of Prostate Cancer Detection: 
68Ga-PSMA and 18F-fluciclovine in Real-life Practice
D. Zogala1, V. Ptacnik1, D. Chroustova1, I. Marikova1, J. Trnka1, A. 
Pudlac2;  
1Institute of Nuclear Medicine, First Faculty of Medicine 
Charles University and General University Hospital, 
Prague, CZECH REPUBLIC, 2Department of Radiology, 
First Faculty of Medicine Charles University and General 
University Hospital, Prague, CZECH REPUBLIC.

Aim/Introduction: To compare the detection rates (DR) of 68Ga-
PSMA-11 (PSMA) and 18F-fluciclovine (FLU) in the localisation of 
biochemical recurrence of prostate cancer (BCR) in the setting of 
real-life practice. Materials and Methods: This was a retrospective 
analysis of consecutively collected databases of clinical data of 
patients examined by PET/CT in a search for the source of BCR 
by FLU (2018-2021) and PSMA (2021-2022) PET/CT. Only unique 
examinations were analyzed, and controls were excluded. The FLU 
group consisted of 147 patiens (70 ± 6 years) with a median PSA of 
0,94 ug/ml. The PSMA group comprised 145 patients (69 ± 7 years) 
with a median PSA of 1,49 ug/ml. The referral pattern was similar 
between the two groups. All examinations were performed on the 
same EARL accredited GE Discovery 690 PET/CT (GE Healthcare, 
WI, USA), preferably with a diagnostic contrast-enhanced CT in 
absence of contraindications. All examinations were evaluated by 
one nuclear medicine physician and a radiologist in a joint reading 
with a second reading by another nuclear medicine physician. 
The disparities were solved by consensus. Equivocal cases were 
referred to as negative. For the FLU group, the interpretation criteria 
proposed by the manufacturer (Blue Earth Diagnostics, USA) were 
used. PSMA scans were evaluated according to the EANM E-PSMA 
criteria. The findings were not validated by systematic reference 
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method. Results: The overall DR of FLU vs. PSMA was equally 62% 
in both groups. The detection rate of FLU vs. PSMA was 28% and 
44% at the PSA level of 0,0-0,5; 65% and 52% at the PSA of 0,5-1,0; 
81% and 82% at the PSA of 1,0-2,0 and 100% vs. 80% in PSA >5,0. 
Regarding metastatic sites on the patient level in the FLU versus 
PSMA group: 55% and 42% were localized in the lymphnodes; 50% 
and 18% in the bones and 26% vs. 18% revealed local recurrence. 
Conclusion: In the real-life setting of PET-based BCR localisation 
the overall detection rates were similar between both tracers. 68Ga-
PSMA-11 outperforms 18F-fluciclovine in the group of patients with 
PSA levels under 0,5 ug/ml. With increasing PSA the 18F-fluciclovine 
performs equally or better than 68Ga-PSMA. 

EP-161
68Ga PSMA PET-CT and PSMA Score Affecting Therapeutic 
Decision-Making in Treatment Naïve High-risk Prostatic 
Carcinoma
T. Yasmin, M. N. Younis, S. Adnan, A. Shahid;  
Institute of nuclear medicine and oncology 
Lahore, Lahore, PAKISTAN.

Aim/Introduction: PSMA PET-CT shows a significant role in the 
detection of lymph node metastases and primary staging of prostate 
cancer. PSMA score is an emerging method of PSMA scan reporting. 
This study is conducted to evaluate the role of PSMA PET-CT and 
PSMA scoring in the therapeutic management of treatment naïve 
high-risk prostate carcinoma. Materials and Methods: Initially, 71 
patients of PCa with high-risk features were enrolled in this study 
after getting informed written consent. Patients’ particulars, recent 
medical records, radiologic investigations including USG pelvis, CT 
pelvis/ whole body, MRI pelvis/whole body) were documented 
prior to performing PSMA PET-CT. The primary outcome to be 
measured was to compare the diagnostic accuracy of PSMA PET-CT 
to that of radiologic investigations for an overall study population 
as well as sub-groups. The secondary outcome was to measure any 
change in disease stage following PSMA PET-CT findings and PSMA 
score which may have led to a change in the management plan. 
Results: Comparable diagnostic accuracy with slight superiority 
[92% at 95% CI (p<0.01) vs 89% at 95% CI (p<0.01)] of PSMA PET-CT 
over radiologic imaging was observed (difference: 03 %). This also 
shows somewhat higher sensitivity of [88% at 95% CI (p<0.01) vs 
83% at 95% CI] and specificity [81% at 95% CI (p<0.01) vs 72% at 
95% CI (p<0.01) ] of PSMA PET-CT in comparison to radiologic tools. 
Based on up-staging (42%) or down-staging (9%) after PSMA PET-
CT, change in therapeutic decision was observed in 43% patients. 
Post-PSMA altered therapeutic decisions revealed a high PSMA 
score (3) in 54%, an intermediate score (2) in 22%, and a low score 
(1) in 11% of patients. Conclusion: 68Ga PSMA PET-CT if utilized as 
a replacement for radiologic imaging tools shows better diagnostic 
accuracy in the detection of distant skeletal and pelvic nodal disease 
in high-risk prostate cancer patients. 68Ga-PSMA PET-CT scans 
may influence planned clinical management in quite a significant 
proportion of patients with high-risk prostate cancer. PSMA score 
may prove as an effective tool to predict the therapeutic impact of 
68Ga PSMA imaging.

EP-162
Diagnostic and therapeutic impact of PET/CT with 
18F-DCFPyL versus 18F-Choline in initial staging 
of intermediate/high risk prostate cancer

C. Lucas Lucas1, L. Garcia Zoghby1, M. Amo salas2, M. Contreras 
Ameduri1, A. Padilla Bermejo1, M. Sicilia Pozo1, A. Garcia Vicente1, 
I. Jimenez Garcia3, F. Pena Pardo1, E. Noriega Alvarez1, A. Soriano 
Castrejon1;  
1Nuclear Medicine Department. General University Hospital 
of Ciudad Real, Ciudad Real, SPAIN, 2Department of 
Mathematics. University of Castilla-La Mancha, Ciudad 
Real, SPAIN, 3Radiation Oncology Department. General 
University Hospital of Albacete, Albacete, SPAIN.

Aim/Introduction: To compare the diagnostic and therapeutic 
impact of PET/CT with 18F-DCFPyL versus 18F-Choline in the 
initial staging of patients with intermediate/high risk prostate 
cancer. Materials and Methods: Patients with recent diagnosis of 
intermediate/high risk prostate cancer with and without androgen 
deprivation therapy (ADT) were consecutively included. PET/CT 
with 18F-DCFPyL was performed in cases of a recent negative 
18F-Choline PET/CT or compatible with oligometastatic disease. 
Patients were classified attending to Grade Group (1 to 5) and risk 
(intermediate/high). The ability to detect disease in the prostate 
gland, lymph nodes (N) and metastases (M) was assessed with 
both tracers. In addition, nine pelvic lymph nodes territories were 
analyzed following the PROMISE criteria (Prostate Cancer Molecular 
Imaging Standardized Evaluation) with each PET/CT and the 
concordance (Kappa, k) between them was calculated. Moreover, 
the therapeutic impact of 18F-DCFPyL with respect to 18F-Choline 
was evaluated. Results: Forty-five patients were analyzed with 
grade group 4 or 5 (35.6%), high-risk (88.9%) and 77.8% patients 
without ADT. All patients showed prostate gland involvement in 
PET/CT with 18F-Choline and in 43/45 with 18F-DCFPyL. Pelvic 
lymph node involvement (N) was detected in 15 patients (33%) 
with 18F-Choline PET/CT, and in 14 (31%) with 18F-DCFPyL, with 
moderate agreement (k=0.441, p=0.003). Moreover, 18F-Choline 
PET/CT visualized lymph node involvement in 24 territories and 
18F-DCFPyL in 23, being concordant only in 13 (k=0.526, p=0.001). 
Metastasic disease was detected in 6 patients with 18F-DCFPyL: 2 
patients M1a (retroperitoneal), 3 patients M1b and 1 patient M1c. 
18F-Choline PET/CT showed suspicious bone metastases (M1b) 
in one patient no demonstrated on 18F-DCFPyL. The result of 
18F-DCFPyL modified the previously planned treatment, compared 
to 18F-Choline, in 6/45 patients (13.3%). Conclusion: PET/CT with 
18F-DCFPyL and 18F-Choline showed a similar detection rate 
of prostate gland and lymph node involvement by territories, 
although with moderate concordance, defining 18F-DCFPyL the 
location of the affected lymph nodes more accurately. Furthermore, 
PET/CT with 18F-DCFPyL was superior to 18F-Choline in detecting 
metastatic disease. 18F-DCFPyL PET/CT had a therapeutic impact, 
with respect to 18F-Choline, in 13.3% of the patients included in 
our study. 
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EP-163
Semi-quantification of bone metastases using 
18F-PSMA-1007 PET-CT in patients with prostate cancer
E. Zoetelief1,2, B. N. Vendel2, J. M. Wolterink1, J. van Dalen2, J. D. van 
Dijk2;  
1University of Twente, Enschede, NETHERLANDS, 
2Isala, Zwolle, NETHERLANDS.

Aim/Introduction: In patients with prostate cancer with bone 
metastases, only palliative treatment is possible. The use of PET-
CT with 18F-PSMA-1007 (PSMA-PET) has been proposed for the 
detection of bone metastases. Currently, evaluation of PSMA-PET is 
primarily performed through visual assessment. As 18F-PSMA-1007 
binds to both benign and malignant bone lesions, it is difficult to 
visually distinguish between lesion types. For other oncology tracers, 
it has been shown that adding semi-quantitative uptake values to 
the visual assessment provides added diagnostic value. Here, our 
aim was to study if semi-quantitative parameters can be used to 
distinguish benign from malignant bone lesions in PSMA-PET. 
Materials and Methods: We retrospectively included 60 patients 
who underwent PSMA-PET for the staging of primary prostate 
cancer prior to treatment and who showed PSMA uptake in bone 
tissue. For each patient, the lesion with the highest PSMA uptake 
was investigated. Three different standardized uptake value (SUV) 
parameters were determined for these lesions: SUVmax, SUVpeak, 
and SUVmean. The reference standard to determine if a lesion was 
benign or malignant was derived from the multidisciplinary meeting 
reports during follow-up. We determined the most discriminative 
SUV parameter by comparing the area under the ROC curves (AUC) 
for the three SUV parameters. Next, we derived a cut-off value to 
discriminate between malignant and benign lesions using the top 
whisker of the SUV boxplot of benign lesions. Results: In this study 
24 patients (40%) had at least one malignant bone lesion. All three 
SUV parameters were significantly higher for malignant lesions in 
comparison to benign lesions (p<0.001). The median (interquartile 
range) for benign versus malignant bone lesions were for SUVmax 
5.0 (4.3-5.6) versus 10.5 (7.0-19.2), for SUVpeak 3.2 (2.6-3.5) versus 
5.0 (3.8-10.6), and for SUVmean 2.4 (2.3-2.6) versus 3.0 (2.6-4.0). The 
ROC curve of SUVmax showed the highest AUC (0.88), followed by 
SUVpeak (0.87) and SUVmean (0.81). When using a cut-off value 
of SUVmax>6.6, 23 patients were identified of having possible 
malignant bone lesions of whom 21 (91%) were correctly considered 
malignant. Conclusion: Using the maximum standardized uptake 
value (SUVmax) in the assessment of bone lesions using PET-CT 
with 18F-PSMA-1007, we can accurately distinguish benign from 
malignant lesions using a cut-off value of SUVmax=6.6. Hence, 
SUVmax potentially provides added diagnostic information to the 
visual evaluation of PSMA-PET. This may impact treatment decisions 
for patients with prostate cancer.

EP-164
To evaluate the diagnostic efficacy of 99mTc-PSMA 
scintigraphy for disease mapping in prostate cancer 
patients: A comparative study with68Ga-PSMA PET
M. Hooda, S. Prashar, H. Singh, R. Mohan, N. Kakkar, S. K. Singh, B. 
Singh;  
PGIMER, sector-12, Chandigarh, INDIA.

Aim/Introduction: Prostate cancer (PCa) is the most common 
non-skin cancer among men. PCa is distinguished by abnormally 
dividing cells in the prostate gland resulting in its abnormal 
growth. The prostate-specific membrane antigen (PSMA) is a 
transmembrane protein, that is highly expressed on the surface 
of PCa cells. Gallium-68 (68Ga)-PSMA PET imaging is a molecular 

based PET imaging in PCa patients. 99mTc-PSMA was evaluated in 
head-to-head comparison with 68Ga-PSMA in the present study as 
a cost-effective alternative. Materials and Methods: Fifteen (n = 15, 
mean age 65.0 ± 7.7) male patients with histologically confirmed 
prostate carcinoma were included in the study. Maximum of 
45.0mCi of 99mTc was added to the sterile, lyophilized and non-
pyrogenic kit and it was boiled for 10.0min. Radiochemical purity 
was performed for the final preparation. 99mTc-PSMA imaging 
was performed in each patient within a week post 68Ga-PSMA 
imaging. The whole-body images were acquired at 4.0h of 
intravenous administration of freshly prepared 99mTc-PSMA (mean 
activity injected =13.9 ± 2.4 mCi) along with SPECT/CT (Symbia 
T16 Siemens, Germany) at 3.0h. Results: The Radiopharmaceutical 
purity (RCP) of the prepared 99mTc-PSMA was >90.0%. The mean 
PSA levels were found out to be 38.9 ± 58.7 ng/ml. In patient-based 
evaluation, both 99mTc-PSMA SPECT/CT and 68Ga-PSMA PET/CT 
scans were positive in 93.33% (14/15). The pelvic SPECT/CT was 
compared to 68Ga-PSMA PET/CT pelvic region. A total of 70 lesions 
were identified in 68Ga-PSMA whereas, 54 lesions (77.0%) were 
picked up by 99mTc-PSMA. In whole body images of 99mTc-PSMA, 
a total of 31 lesions (86.0%) were identified other than pelvic lesions 
whereas, in MIP images of 68Ga-PSMA 36 lesions were identified 
in fifteen patients. Conclusion: 99mTc-PSMA provided prostate 
cancer lesions’ detection rate comparable to 68Ga-PSMA and thus 
can be used confidentially for prostate cancer work up. This may be 
cost effective imaging technique which will be of special interest 
for monitoring the response assessment to 177Lu-PSMA therapy in 
metastatic PC patients. 
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EP-165
Impact Of 18F-DCFPyL With Respect To 18F-Fluorocholine 
PET/CT In TNM Assessment In Prostate Cancer Biochemical 
Recurrence
L. García Zoghby1, A. García Vicente1, C. Lucas Lucas1, M. Amo 
Salas2, A. Padilla Bermejo1, M. Sicilia Pozo1, M. Contreras Ameduri1, 
E. Noriega Álvarez1, F. Pena Pardo1, L. Calahorra Fernández1, P. Ríos1, 
M. De Cabo Ripoll3, A. Salinas Sánchez4, F. Leal Hernández5, M. 
Villas Sánchez4, Á. Soriano Castrejón1;  
1University General Hospital of Ciudad Real, Ciudad Real, 
SPAIN, 2Castilla-La Mancha University, Ciudad Real, SPAIN, 
3Virgen de la Luz Hospital, Cuenca, SPAIN, 4University 
General Hospital of Albacete, Albacete, SPAIN, 5University 
Hospital of Guadalajara, Guadalajara, SPAIN.

Aim/Introduction: To analyze the concordance between molecular 
imaging TNM (miTNM) stage obtained with 18F-DCFPyL versus 
18F-Fluorocholine (18F-FCH) PET/CT in head to head comparison 
and to assess the predictive value of unfavorable PSA kinetics 
on miTNM. Materials and Methods: Patients with biochemical 
recurrence of prostate cancer after radical treatment, with a 
previous 18F-FCH-PET/CT (negative or oligometastatic disease) 
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were derived to 18F-DCFPyL-PET/CT and consecutively included. 
All the patients were classified in groups before PET/CT scans: grade 
group (1-5), recurrence risk (low/medium/high), PSA (PSA≤1ng/
ml, 1<PSA≤2 and PSA>2), PSA doubling time (PSAdt) ≤ or > 6 
months and PSAvelocity (PSAvel) ≥ or < 0.2 ng/ml/month. The 
overall detection rate (DR), the concordance (Kappa, k) and the 
miTNM stage according to the PROMISE (Prostate Cancer Molecular 
Imaging Standardized Evaluation) criteria: local recurrence (T), 
nodal (N) ± T, and metastatic (M) ± T/N, were assessed for both 
radiotracers. The correlation between the results of both tracers 
(DR and miTNM) with PSA and PSA kinetic (groups and mean 
values) was statistically analyzed. Results: One hundred and 
thirty-eight patients were enrolled, 55% high-risk prostate cancer. 
18F-DCFPyL-PET/CT showed a higher DR than 18F-FCH PET/CT, 
65% vs 34%.18F-DCFPyL and 18F-FCH detected T in 33.3% vs 19.6% 
(k:0.403, p<0.001), N in 27.5% vs 13.8% (k:0.287, p<0.001) and M 
in 30.4 vs 8.7% (k:0.304, p<0.001), respectively. Both 18F-DCFPyL 
and 18F-FCH PET/CT DR showed significant associations with PSA 
groups and PSAvel (not PSAdt). DR was higher in patients with 
PSA > 2 ng/ml (81.3% for 18F-DCFPyL and 46.6% for 18F-FCH) and 
PSAvel > 0.2 ng/ml/month (90.5% for 18F-DCFPyL and 52.4% for 
18F-FCH). Significant association was only found between miTNM 
and PSA groups on 18F-FCH PET/CT (p=0.033) and not for PSA 
kinetic group. No statistical association was found between miTNM 
and PSA or kinetic group on 18F-DCFPyL-PET/CT. Nevertheless, 
mean PSA were statistically different among patients with T and N 
recurrence on 18F-FCH-PET/CT (p=0.028). Also, differences in mean 
PSA and PSAdt were found between N and M (p=0.034), and T and 
M (p=0.031) metabolic disease, respectively, on 18F-DCFPyL PET/CT. 
Conclusion: 18F-DCFPyL provides a higher DR than 18F-FCH 
in restaging of biochemical relapse, especially in patients with 
high PSA and unfavorable PSA kinetics, being superior in miTNM 
staging, with a fair agreement with 18F-FCH PET/CT. The absence 
of significant association between miTNM stage and predefined 
unfavorable PSA kinetics defines the interest in exploring other 
clinical, metabolic and laboratory parameters.

EP-166
Role of 18F-DCFPyL (PSMA) PET/CT in treatment changes 
decision in suspected biochemical recurrence of prostate 
cancer patients in our centre
S. Nieves Maldonado1, F. Zelaya Reinquet1, S. Seijas Marcos1, S. 
Rodriguez Martinez de Llano1, I. Fouce Calvo2, P. Pais Silva1;  
1Centro Oncologico de Galicia, A Coruña, SPAIN, 
2Hospital Arquitecto Marcide, Ferrol, SPAIN.

Aim/Introduction: We present our experience with 18F-DCFPyL 
(PSMA) PET/CT in patients with suspected biochemical recurrence 
of prostate cancer and the possible role of these PET/CT results in 
treatment changes desicion in our centre. Materials and Methods: 
We have performed 73 18F-DCFPyL (PSMA) PET/CT studies with 
a suspected diagnosis of chemical recurrence of prostate cancer, 
in our department between October 2020 and Februrary 2022. 
The imaging findings were visually assessed taking into account 
presence of tracer uptake and uptake localization. We also analyzed 
other parameters such as Gleason score, previous treatments, PSA 
levels, previous bone scintigraphy, previous 18 F-Choline PET/CT, 
and changes in management due to PSMA-PET/CT results. Results: 
The evaluated population presented an average age of 70 years 
old (range 52-83), 91% of them had undergone prostatectomy 

(n: 67/73), 46,5% had additional external radiotherapy (n: 34/73), 
and only 0,5% had received curative-intent brachytherapy. Mean 
Gleason Score was 7 (range 5-9), and mean PSA levels were 1,081 
ng/dl (range 0,02-8,92). For the study group 36,98% of patients had 
performed a prior 18F-Choline PET/CT (n: 27/73), from which 14,81% 
(n: 4/27) showed non-specific findings. In addition previous bone 
scintigraphy was non-specific in 16% of patients (n: 4/24). From all 
the 18F-DCFPyL(PSMA) PET/CT performed 39,7 % were positive for 
disease (n: 29/73), 62% of them showed nodal recurrence (n: 18/29), 
with a mean of 1,3 affected lymph nodes (range 1-4), 3% showed 
bone metastases (n: 10/29), with a mean of 1,4 lesions (range 1-3), 
6,8 % presented visceral metastases (n: 2/29), and 34% had local 
recurrence in prostate bed (n: 10/29). Most of negative 18F-PSMA 
PET/CT studies were shown in the group of patients with PSA 
blood levels < 1 ng/dl (72%, n: 32/44), nevertheless, 45% of positive 
results patients also showed PSA blood levels < 1 ng/dl (n: 13/29), 
44% presented PSA blood levels between 1-2 ng/dl (n: 12/29). 
Gleason score was >7 in 89% of positive 18F-PSMA PET/CT (n: 
26/29). 18F-PSMA PET/CT results modified clinical decision in 93% 
of positive patients (n: 27/29), guiding specific treatment such as 
hormonal therapy (38%, n: 11/29), lymphadenectomy (3%, n: 1/29), 
nodal ERT/SBRT (24%, n: 7/29), prostate bed ERT/SBRT (n: 28%, 8/29) 
and pending multidisciplinary tumour board decision (7%, n: 2/29). 
Conclusion: 18F-DCFPyL (PSMA) PET/CT has demonstrated to be 
a useful tool to guide management changes in prostate cancer 
patients with suspected biochemical recurrence in our experience. 

EP-167
The most important clinical factors connected with 
the positive 68Ga-PSMA PET-CT scan in patients with 
biochemical recurrence of prostate cancer
I. Rogic, A. Golubic, M. Dobrenic, M. Zuvic, T. Smitran, N. Jukic, D. 
Huic;  
Department of Nuclear Medicine and Radiation Protection, 
University Hospital Centre Zagreb, Zagreb, CROATIA.

Aim/Introduction: The aim of our study was to evaluate the 
diagnostic performance of 68Ga-PSMA PET-CT in patients with 
biochemical recurrence (BCR) of prostate cancer and to compare 
the results with PSA levels, PSAdt (doubling time), elapsed time 
from radical prostatectomy and Gleason score (GS). Materials and 
Methods: The study included 78 patients (median age 69y, range 
49-84y; median PSA value 0.47 ng/ml, PSA range 0.2-17,4 ng/ml) 
who underwent 68Ga-PSMA PET-CT between April 2021 and March 
2022. Results: 45 patients out of 78 (57.69%) were positive for active 
disease. In patients with PSA value of ≤0.5 ng/mL positivity rate (PR) 
was 53.49% (23/43), whereas patients with PSA > 0.5 ng/ml exhibited 
a PR of 65.71% (23/35). PSMA-PET/CT positivity in patients with a GS 
7 was 50% (23/46), with GS 8 - 61.54% (8/13), and with GS 9 - 70% 
(7/10). Regarding PSAdt, out of 40 patients, PSMA-PET/CT PR was 
66.67% (16/24) for PSAdt ≤6 months group, 64.29% (9/14) for PSAdt 
>6≤12 months, whereas in patients with PSAdt of >12 months only 
three patients were positive 25% (3/12). Out of all patients, androgen 
deprivation therapy (ADT) was reported in 25.64% (20/78) of the 
patients. 75% (15/20) of patients, that were ADT-treated, showed 
a positive Ga-PSMA PET-CT. In patients who were treated with 
only radical prostatectomy, positivity was correlated with shorter 
elapsed time from surgery. If a BCR of prostate cancer and PET/CT 
scan occurred within a year from surgery positivity was 92% (12/13). 
In the groups where PET-CT was performed more than a year after 
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surgery positivity was significantly lower, only 35.3% (6/17). Local 
recurrence was found in 15.56%, lymph node metastases in 75.56%, 
and bone metastases in 28.89% of PSMA-PET/CT positive studies. 
Conclusion: 68Ga-PSMA PET/CT is a sensitive method for detection 
of lesions in early prostate cancer recurrence even in patients with 
very low PSA. Patients who were treated with radical prostatectomy 
only and had BCR and Ga-PSMA PET/CT scan within a year from 
surgery were almost all positive (92%), while the longer elapsed 
time from surgery was linked with a lower positivity rate (35.3%). 
We have shown that PSAdt may be considered the main positivity 
predictor of disease recurrence. Shorter PSAdt, even with low PSA 
was associated with a higher positivity rate, while longer PSAdt was 
most often linked with negative scans.

EP-168
18F-DCFPYL PET/CT detection rate by prostate-specific 
antigen serum values in patients with biochemical 
recurrence prostate cancer treated with radical 
prostatectomy: Experience of the University Hospital of 
Salamanca
A. Peñaherrera Cepeda, C. Riola Parada, L. Diaz Gonzaga, P. 
García-Talavera San Miguel, J. Badell Martínez, J. Villanueva Curto, 
J. Cañadas Salazar, S. López Puche, E. Campaña Diaz, F. Gómez-
Caminero López, P. Tamayo Alonso;  
Complejo Asistencial Universitario de 
Salamanca, Salamanca, SPAIN.

Aim/Introduction: To analyse the detection rate of 18F-DCFPyL 
PET/CT by prostate-specific antigen (PSA) serum values in patients 
with biochemical recurrence (BCR) of high risk prostate cancer, 
treated with radical prostatectomy (RP) and the detection rate by 
anatomic regions (prostate bed, pelvic or extra pelvic lymph node 
and bone involvement). Materials and Methods: From december 
2020 to april 2021 forty-six patients were included (mean age: 70 
± 6 years old), all of them with BCR of high risk prostate cancer 
treated with RP, most of them with negative conventional imaging 
studies (including bone scintigraphy, MR and/or CT). BCR after RP 
was defined as a rising PSA ≥0.2 ng/mL. Descriptive statistics were 
used, including median and standard deviation for continuous 
variables and frequency and percentage for categorical variables. 
Results: The median baseline PSA level was 0.58 ng/mL (0.20-4.30). 
18F-DCFPyL PET/CT was positive in 40.4% of the studies performed 
(19 of 47 studies). In patients with baseline PSA levels <0.5 ng/mL 
the detection rate was 25 %, while patients with baseline PSA levels 
between 0.5 ng/mL and 1 ng/mL and >1 ng/mL the deteccion 
rates were 41% and 70%, respectively.. Within the positive 
studies, 26,3% had 18F-DCFPyL patological uptake in the prostatic 
bed (mean SUVmax 5 ± 2.6), pelvic or extra pelvic lymph node 
involvement 47.4% (mean SUVmax 15 ± 14), and bone involvement 
in 15,8% (mean SUVmax 10 ± 4). Conclusion: 18F-DCFPyL PET/CT 
demonstrated a good detection rate in patients with biochemical 
recurrence of high risk prostate cancer treated with radical 
prostactemy, and its related to PSA values with significant higher 
detection rate in patients with PSA levels > 0.5 ng/mL in our center. 
The main area of recurrence with pathological uptake of 18F-DCFPyL 
was the lymph nodal area, followed by the prostatic bed and finally 
the bone involvement. 

EP-169
Detection rate of PET-CT 18F-DCFPyL in biochemical 
recurrence of prostate cancer and its relationship with PSA 
levels
P. Romero Fernandez, M. Meneses Navas, P. Nespral Torres, P. 
Dauden Oñate, M. Ollarves Carrero, M. Pedrera Canal, R. Couto 
Caro, J. L. Carreras Delgado, M. N. Cabrera Martin;  
Hospital Clinico San Carlos, Madrid, SPAIN.

Aim/Introduction: The aim of this study is to carry out a descriptive 
analysis about the results obtained in PET-CT studies with 18F-DCFPyL 
in a series of patients diagnosed with biochemical recurrence of 
prostate cancer. Materials and Methods: Patients included were 
those previously diagnosed with prostate cancer that underwent 
a radical treatment and currently presenting a biochemical 
recurrence with negative imaging tests (CT and bone scintigraphy 
and in those patients with PSA >2ng/ml a PET-CT with 18F-choline). 
Patients with a previous PET-CT with 18F-DCFPyL were excluded. 
Results: A total of 73 patients were included whose pre-test PSA 
ranged from 0.10 to 6 ng/ml. 16 patients had a previous negative 
PET-CT study with 18F-Choline. A positivity rate of 67.1% (49 
patients) was obtained. According to PSA ranges the positivity rate 
was 45.8% for PSA values of 0.10-0,50 ng/ml; 72.2% for 0.51-1.00 
ng/ml; 80% for 1.01-1.50 ng/ml and 1.51-2.00 ng/ml; and 81.3% 
for a PSA value >2 ng/ml. Local recurrence was found in 30.6% 
of positive PET-CT, locoregional recurrence in 69,4% and distant 
recurrence in 34.5%. In almost all patients with non-nodal distant 
recurrence, the recurrence was at bone level, with the exception 
of one liver metastasis and another one pulmonary metastasis. A 
priori, the probability of a positive PET-CT with 18F-DCFPyL scan for 
prostate cancer recurrence is higher as the PSA value increases. Of 
all the PET-CT studies with18 F-DCFPyL reported as positive, only 
one false positive was detected in a patient where the PET-CT was 
reported as a local recurrence and a subsequent MRI concluded 
that the suspected local recurrence was a urinary fistula in which 
the radiotracer had probably accumulated.Incidentally, a PET-CT 
scan led to diagnosis of papillary thyroid cancer. PET-CT positively 
influences clinical decisions about the therapeutic management of 
these patients, leading to a change in therapeutic attitude in the 
majority of patients in whom PET-CT with 18F-DCFPyL was reported 
as positive. Conclusion: PET-CT with 18F-DCFPyL is a useful tool for 
the diagnosis of prostate cancer recurrence, even with low PSA 
values, positively influencing the clinical decision to change the 
patient’s therapeutic management. 

EP-170
[18F]F-DCFPyL-PSMA PET study positive rate in patients 
(p) with Prostate Cancer (PCa) and Biochemical Recurrence 
(BR) due to PSA increase (≤1ng/ml)
S. Menendez-Sanchez, F. Dellepiane-Clarke, I. Navales-Mateu, A. 
Cardozo-Saavedra, M. Simo, S. Aguadé;  
Hospital Universitario Vall d’Hebron, Barcelona, SPAIN.

Aim/Introduction: The aim of the study is to determine the positive 
rate of 18F-PSMA PET study in patients with PCa and increased 
PSA blood levels, with a mean range ≤ 1 ng/ml. Positivity of the 
study was also correlated with the PSA range “ng/ml” of the sample. 
Materials and Methods: Descriptive PSMA PET study to localize 
tumor recurrence in 93p with PCa and BR. Patients had been treated 
with radical intention: prostatectomy (n=82)/external radiotherapy 
(n=11), with Gleason ≥7. Mean PSA prior to PET: 0.49[0.05-58.6]. 
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Statistical analysis was performed using Student’s T test. Positive 
PET patients were classified into 4 groups: local recurrence(G1), 
pelvic “local ± pelvic lymph node” (G2), retroperitoneal lymph 
node(G3) and metastatic disease(G4).Positive results were 
correlated according to histological analysis or PSA decrease 
after radiotherapy treatment. 39p received adjuvant hormonal 
treatment. Results: We observed 55p with positive PET results (59%) 
while 38p remained negative(41%). Groups classification according 
to positive location showed: 11p G1, 22p G2, 8p G3 and 14p G4. 
Bone metastatic involvement was shown in all G4 patients save 
in 1p whom presented lung disease. 19/48 patients with PSA≤0.5 
showed a positive PSMA PET study. 12/19p (63%) of those patients 
showed disease out of prostate bed, locations were: pelvic lymph 
nodes “n= 5”, bone “n=5”, implant “n=1” and retroperitoneal “n=1”. 
37% of recurrence disease was located out of the pelvis. Positive 
study patients showed a higher PSA blood value=1.05[0.2-58.6], 
compared to patients with a negative PET study who had PSA 
value= 0.29[0.02-1.2],p= 0.005.Results were confirmed by histology 
exam in four cases: pelvic lymphadenectomy, bone biopsy (2p) and 
atypical pulmonary resection. 17p showed decreased PSA levels 
after radiotherapy with radical intent/SRBT. The remaining 38p 
received combined HT/RT treatment or just hormone therapy. 8p 
had a negative PET study with a confirmed significant decrease in 
PSA after radical pelvic-RT (mean PSA: 0.26 and mean PSA 3m after: 
0.05) p=0.0001, all of them were pelvic false negatives. Conclusion: 
18F-PSMA PET showed high positive rates even with PSA values 
≤1ng/ml. PET detected recurrence disease in 39.6% patients with 
PSA≤0.5, finding extra surgical bed disease in more than a half. PSA 
is correlated with a positive result in the PSMA PET study. 
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EP-170a
Head-to-Head comparison of 68Ga-PSMA-11 with 68Ga-
P137 in patients with suspected prostate cancer: a 
prospective study
Z. Quan, M. Wang, M. Zhang, X. Meng, J. Ye, T. Han, X. Zhao, J. 
Wang, F. Kang;  
Xijing Hospital, Xi An, CHINA.

Aim/Introduction: 68Ga-P137 is a novel oxalyldiaminopropionic 
acid-urea (ODAP-Urea) PSMA ligand. The aim of the present study is 
to compare the distribution, diagnostic and staging performance of 
68Ga-P137 and 68Ga-PSMA-11 in the patients with suspected prostate 
cancer (PCa). Materials and Methods: The prospective study 
was approved by the institutional ethical committee (reference 
number, KY20212118-F-1). Twelve patients with suspected PCa 
were prospectively recruited. All the patients underwent 68Ga-
PSMA-11 PET/CT scanning and comparative 68Ga- P137 PET/CT 
within 10 days. All patients were monitored for adverse events. The 
quantitative uptake of radiotracers was obtained in intraprostatic 

lesions, metastatic and normal organ. Pathological results from 
prostate biopsy and prostatectomy were used as references. 
Results: The mean age was 72.83±7.17 and the median PSA level 
was 17.28 (range, 4.49-100). All PCa patients (10/12, 83.33%) were 
correctly diagnosed by both tracers. The SUVmax of intraprostatic 
PCa lesions was 9.59 (±7.30) in 68Ga-P137 PET and 7.6 (±3.28) in 
68Ga-PSMA PET. In these intraprostatic lesion, 68Ga-P137 showed 
relatively lower tumor-to-background ratio (1.67±0.44 vs 2.59±1.23, 
P<0.050) than 68Ga-PSMA-11, using blood pool as background. The 
number and sites of primary PCa lesions, lymph node metastases 
and bone metastases were identical. 68Ga-P137 showed significantly 
lower urinary excretion than 68Ga-PSMA-11 in bladder (11.43±7.28 
vs 30.43±17.86, P=0.006) and in kidney (14.66±2.39 vs 32.69±10.65, 
P<0.001). Conclusion: In this prospective head-to-head comparison 
with 68Ga-PSMA-11, the uptake of 68Ga-P137 in intraprostatic 
lesions were relatively high, with relatively low TBR. There were no 
significant differences in diagnostic performance, ES-PSMA score 
and detection of metastases between two tracers. Although higher 
uptake can be observed in blood pool and muscles after 1-hour 
injection, the less urinary excretion and bladder background can 
not only facilitate the detection of PCa lesions near bladder but also 
alleviate the potential radiation injury for kidney. 

EP-170b
Comparative study of 68Ga-PSMA PET/CT and 
multiparametric MRI in detection of clinically significant 
prostate cancer
X. Meng, F. Kang, Z. Quan, M. Wang, T. Han, J. Wang;  
Xijing Hospital of Airforce Military Medical University, Xi’an, CHINA.

Aim/Introduction: 68Ga-labeled prostate-specific membrane 
antigen (68Ga-PSMA) positron emission tomography/computed 
tomography (PET/CT) may improve detection of clinically 
significant prostate cancer (csPCa). The purpose of our study was to 
compare the diagnostic performance of 68Ga-PSMA PET/CT with 
multiparametric MRI (mpMRI) for detecting csPCa. Materials and 
Methods: Patients who underwent mpMRI and 68Ga-PSMA PET/
CT examination for suspected prostate cancer in our hospital from 
January 2018 to November 2021 were retrospectively analyzed. 
mpMRI was evaluated independently by two radiologists using 
the Prostate Imaging Reporting and Data System (PI-RADS) version 
2.1. The radioactive uptake of 68Ga-PSMA PET/CT in prostate 
lesions was evaluated by maximum standardized uptake value 
(SUVmax). Histopathological results from a 12-core transrectal 
ultrasound-guided biopsy as the reference. Lesions with Gleason 
scores (GS) ≥7 from the biopsy were diagnosed as csPCa, and 
lesions with negative biopsy or GS 6 were diagnosed as non-
csPCa. The performance of 68Ga-PSMA PET/CT and mpMRI was 
evaluated with receiver operating characteristic curve (ROC) and 
compared with Z test. Results: There were 99 csPCa and 89 non-
csPCa included in this study, with mean age of 68.5±8.5 years, rang 
49-91 years. ROC analysis revealed that the optimal cutoff value of 
mpMRI and 68Ga-PSMA PET/CT for diagnose csPCa was PI-RADS 
≥4 [area under the curve (AUC) of 0.815 (95% CI: 0.752-0.868) 
with sensitivity and specificity of 89% and 74%] and SUVmax >5.3 
[AUC of 0.873(95% CI: 0.817-0.917) with sensitivity and specificity 
of 86% and 89%], respectively. There was no significantly statistical 
difference between 68Ga-PSMA PET/CT and mpMRI (Z=1.668, 
P>0.05). ROC analysis revealed that for PI-RADS 3 and 4 lesions, the 
optimal threshold of SUVmax for diagnosis csPCa was 4.1 [AUC of 
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0.904 (95% CI: 0.777-0.972) with sensitivity and specificity of 90% 
and 85%] and 5.5 [AUC of 0.854 (95% CI: 0.728-0.936) with sensitivity 
and specificity of 88% and 78%], respectively. When combined PI-
RADS and SUVmax (PI-RADS 3 and SUVmax > 4.1 or PI-RADS 4 and 
SUVmax > 5.5), the AUC was significantly larger than that of mpMRI 
(Z=2.025, P<0.05). Conclusion: 68Ga-PSMA PET/CT achieved 
similar diagnostic performance for clinically significant prostate 
cancer than multiparametric MRI. When combined PI-RADS and 
SUVmax, the detection of csPCa in PI-RADS 3 and 4 lesions could 
be significantly improved. References: Margel D, Bernstine H, 
Groshar D, et al. Diagnostic Performance of (68) Ga Prostate-specific 
Membrane Antigen PET/MRI Compared with Multiparametric 
MRI for Detecting Clinically Significant Prostate Cancer. Radiology. 
2021;301(2):379-386.

EP-170c
Comparison of 68Ga-PSMA PET/CT and MRI in evaluating 
the lateralization of prostate cancer
M. Wang, Z. Quan, X. Zhao, T. Han, X. Meng, F. Kang, J. Wang;  
Xijing Hospital, Xi An, CHINA.

Aim/Introduction: Although it may not affect the qualitative 
diagnostic efficacy, inaccurate lateralization of prostate lesions 
will lead to errors in the focus area of biopsy and potential false 
negative diagnosis. The purpose of this study was to compare the 
accuracy of 68Ga-PSMA PET/CT and multiparametric MRI in the 
lateralization of prostate cancer, and to find precise lateralization 
guidance tools for currently applied 12-core systematic prostate 
biopsy. Materials and Methods: The imaging data of 68Ga-PSMA 
PET/CT and multiparametric MRI of 53 patients with prostate 
cancer diagnosed by prostate biopsy were analyzed retrospectively. 
The diagnosis results of lesion lateralization on 68Ga-PSMA PET/CT 
and MRI images were compared with biopsy pathology results. 
The consistency of the two diagnostic tests was evaluated by 
Cohen’s pairwise kappa agreement. McNemar’s test was used to 
compare the cancer detection concordance rates between 68Ga-
PSMA PET/CT and MRI. Binary logistic regression was used to 
identify factors affecting consistency. Results: The results of biopsy 
showed left-sided lesions in 10 patients, right-sided lesions in 12 
patients, and bilateral lesions in 31 patients. Compared with the 
results of prostate biopsy, the diagnostic coincidence rate of 68Ga-
PSMA PET/CT was 79.24%(42/53), which was significantly higher 
than that of MRI(52.8% (28/53), p=0.009).On the adjudication 
of bilateral lesions, 68Ga-PSMA PET/CT had a higher diagnostic 
accuracy (83.87%(26/31) vs. 45.16%(14/31), p=0.003), and there 
was no significant statistical difference in the diagnostic accuracy 
of unilateral lesions (72.72%(16/22) vs.63.63%(14/22), p=0.196).68Ga-
PSMA PET/CT caused false diagnoses of single bilateral extent 
of involvement(11/53). MRI caused false diagnosis of missed 
diagnosis (2/53), unilateral side inversion (4/53) and single bilateral 
extent of involvement (19/53). When 68Ga-PSMA PET/CT and MRI 
lateralization diagnoses were concordant (26/53), coincidence rate 
was 84.61% (22/26), whereas when the two lateralization diagnoses 
were discordant (27/53), the concordance rates of 68Ga-PSMA PET/
CT and MRI with biopsy pathology results were 74.07% (20/27) and 
22.22% (6/27), respectively. The difference is statistically significant 
(p<0.01). In these 27 cases, 68Ga-PSMA PET/CT had corrected missed 
errors (2/27), unilateral side inversion errors (3/27) and single and 
bilateral extent of involvement errors (15/27) on MRI.PI-RADS score 
and Gleason score can be used as independent affecting factors 

for diagnostic consistency(p<0.05). Conclusion: Compared with 
multiparametric MRI, 68Ga-PSMA PET/CT has a higher diagnostic 
accuracy for the lateralization of prostate cancer (especially for 
bilateral lesions). When the two conclusions are discordant, 68Ga-
PSMA PET/CT shows a high pathological coincidence rate, and is 
potentially a superior guiding tool for targeted prostate biopsy. 

EP-171
PROMISE-criteria inspired quantitative response in PSMA 
PET to androgen deprivation in patients with treatment 
naïve castration sensitive prostate cancer
N. Nickols1, S. Duriseti1, A. Anand2, K. Sjostrand2, G. Berenji1, N. 
Kane3, C. Smith3, M. Rettig1;  
1VA Greater Los Angeles Healthcare System, Los Angeles, CA, 
UNITED STATES OF AMERICA, 2EXINI Diagnostics, Lund, SWEDEN, 
3UCLA, Los Angeles, CA, UNITED STATES OF AMERICA.

Aim/Introduction: Standardized quantitative assessment is 
necessary to associate PSMA PET imaging changes with treatment 
response and to establish clinical utility. Assessing response in bone 
metastases is particularly challenging with conventional imaging. 
We report association of quantitative changes in PSMA tumor 
burden in lymph nodes (LNs) and bone with prostate specific 
antigen (PSA). Materials and Methods: This is a retrospective 
analysis of treatment naïve castration sensitive prostate cancer 
patients who underwent androgen deprivation therapy (ADT) 
with or without radiation therapy (RT) at VA Greater Los Angeles 
and had a 18F-DCFPyL PET scan before treatment with ADT and a 
second scan at least six months subsequently. DICOM PSMA PET-
CT images were analyzed by aPROMISE, a deep learning enabled 
software as a medical device, which located PSMA-avid lesions 
and tracked changes over time. The quantitative disease burden 
(primary tumor, LN, and bone) relative to physiological uptake in 
blood pool and liver, were calculated using the Prostate Molecular 
Imaging Standardized Evaluation (PROMISE) criteria automatically 
by aPROMISE. PSMA-positive lesions are quantified by aPROMISE in 
terms of indices (automated PSMA score [aPSMA-score]) following 
the miTNM classification. The lesion aPSMA-score for tissue type is 
a quantitative assessment of disease burden based on reference 
organ uptake and lesion volume. The continuous change in 
quantitative aPSMA score were compared with that of PSA. Results: 
30 patients were included. 18 (60%) had concomitant RT. Initial PSA 
was median 10.45 (range 0.71-88.93). At the time of the second 
scan, no patients had progression based on PSA. Patients had 
an average PSA decline of 97% (median PSA 0.02, range 0 - 7.38) 
between the first and second scans. Median time between scans 
was nine months (range 6 to 21 months). 19 of 30 (63%) had bone 
and/or LN disease with median aPSMA-score of 2.1 (range: 0.3 to 
96.2), 8 (27%) had lymph node only disease with a median aPSMA-
score of 4.9 (range: 1.2 to 26.7), and 3 did not show metastatic PSMA 
avid lesions in the pretreatment scan. Baseline aPSMA score was not 
associated with PSA value (r=0.32; p=0.0866). However, changes in 
total aPSMA score in LNs (average decline 80%; IQR: 62% to 100%) 
and bone (average decline: 51%; IQR: 14% to 87%) were associated 
with PSA decline (r=0.72; p<0.0001). Conclusion: Change in aPSMA 
scores in bone and LNs strongly associate with PSA response. A 
quantitative aPSMA-score may assess treatment response in bone, 
which is not feasible with conventional imaging. 
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EP-172
Preliminary results of a clinical feasibility study with 
intravesically instilled 89Zr-labeled Girentuximab in 
patients with non-muscle-invasive bladder cancer for 
future alpha-immunotherapy
C. Rousseau1, M. Geffroy2, T. Rousseau3, M. F. Heymann4, M. 
Taupin5, J. Lacoste6, J. F. Chatal7, L. Ferrer1, P. Baumgartner2, N. 
Varmenot1;  
1ICO René Gauducheau, F-44800 Saint-Herblain, Nantes Université, 
Univ Angers, INSERM, CNRS, CRCI2NA, F-44000, Nantes, FRANCE, 
2ICO René Gauducheau, F-44800, St Herblain, FRANCE, 3Urological 
Clinic Nantes-Atlantis, F-44800, Saint Herblain, FRANCE, 4ICO René 
Gauducheau, Research pathology platform, Tumor Heterogeneity 
and Precision Medicine, F-44800, Saint Herblain, FRANCE, 5ICO 
René Gauducheau, Research pathology platform, F-44800, Saint 
Herblain, FRANCE, 6Urological Clinic Nantes-Atlantis, F-44800, St 
Herblain, FRANCE, 7ATONCO SAS, F-44800, St Herblain, FRANCE.

Aim/Introduction: Patients with non-muscle-invasive bladder 
carcinoma (NMIBC) refractory to bacillus Calmette-Guérin (BCG) 
treatment are usually treated with cystectomy. Therefore, new 
treatment options with preservation of the urinary bladder are 
needed. Anhydrase Carbonic-IX (CA-IX) antigen is expressed on 
the luminal surface of papillary structures in direct contact with 
vesical cavity. Alpha-immunotherapy using intravesically instilled 
anti-CAIX girentuximab antibody labelled with astatine-211 is 
thus justified in accordance with its radiophysical characteristics. 
This pilot prospective study (NCT04897763) aimed at ensuring 
intravesical radioactivity confinement and tumor targeting after 
intravesical instillation of 89Zr-labeled Girentuximab (89Zr-T LX250, 
Telix Pharmaceuticals Ltd). Preliminary results are presented here. 
Materials and Methods: Patients had one intravesical instillation 
of 37±10% MBq of 89Zr-TLX250 (10 mg) and retained urine for 2 
hours. Then 4 PET/CT were performed, 3 with one step on pelvis 
(H+2, Day1 and D2) and one from skull to mid-thigh at H+4 to 
observe intravesical radioactivity evolution over time. A blood 
sample was taken at D1 to quantify a possible vascular passage of 
radioactivity. For all acquisitions, 10 minutes acquisition time per 
bed position was used. The gold standard was determined by a 
second look cystoscopy and transurethral resection bladder (TURB) 
on 89Zr-TLX250 PET/CT positive sites. Immunochemistry (IHC) was 
performed with a CA-IX antibody (Leica, clone TH22). Staining was 
evaluated with semi-quantitative analysis (percentage and intensity 
of tumour cells expression) and 89Zr-TLX250 PET/CT bladder 
pattern compared to the degree of CA-IX expression evaluated 
by IHC. Results: So far, 4/6 patients have been included. Despite 
previous multiple BCG intravesical instillations, recent recurrence 
pTaG3 was proven in each of them. 89Zr-TLX250 PET/CT showed 
no extravesical leakage. In 2/4 patients with positive IHC, uptake 
spots on the bladder wall was confirmed by TURB for one patient 
with corresponding recurrence foci and inflammatory scarring 
reaction for the second one. For the two other patients no uptake 
was observed in line with negative IHC. A dosimetric evaluation 
of volumes of interest is ongoing. From occupational radiation 
protection concern, no adverse contamination event during 
process occurred and no particular worker exposure was observed. 
The focus of the stakeholders and good practices guarantee a safety 
application. Conclusion: Intravesical instillation of 89Zr-TLX250 
showed radioactivity confinement into the bladder and, in patients 
with positive IHC, a tumour targeting justifying implementation of 
a first-in-human phase I with 211At-TLX250. 

EP-173
Head-to-head comparison between the diagnostic 
accuracy of 68Ga-PSMA PET/CT and pelvic mp-3Tesla MRI 
in patients on active surveillance: a per-patient analysis 
and assessment of factors influencing PSMA PET positive 
outcome
M. Celli1, R. Gunelli2, F. Ferroni3, C. Salaris2, G. Gaziev2, P. Caroli1, U. 
Salomone2, L. Fantini1, V. Rossetti1, U. De Giorgi4, D. Barone3, V. Di 
Iorio5, G. Paganelli1, F. Matteucci1;  
1Nuclear Medicine Unit, IRCCS Istituto Romagnolo per lo Studio 
dei Tumori (IRST) “Dino Amadori”, Meldola, ITALY, 2Urology 
Unit, Ospedale “G.B.Morgagni - L.Pierantoni”, Azienda USL della 
Romagna, Forlì, ITALY, 3Radiology Unit, IRCCS Istituto Romagnolo 
per lo Studio dei Tumori (IRST) “Dino Amadori”, Meldola, ITALY, 
4Department of Medical Oncology, IRCCS Istituto Romagnolo 
per lo Studio dei Tumori (IRST) “Dino Amadori”, Meldola, ITALY, 
5Unit of Oncological Pharmacy, IRCCS Istituto Romagnolo per 
lo Studio dei Tumori (IRST) “Dino Amadori”, Meldola, ITALY.

Aim/Introduction: To evaluate the diagnostic performance of PSMA 
PET and pelvic mpMRI in detecting clinically-significant prostate 
cancer (CS-PCa) in patients on active surveillance and factors 
influencing PSMA PET positive outcome. Materials and Methods: 
26 patients on active surveillance for clinically non-significant PCa 
were prospectively enrolled (age range: 44 - 76years; mean age: 
65years) with clinical / biochemical abnormalities suspicious for CS-
PCa (median PSA: 5.2ng/ml; IQR: 1.7; median PSA F/T: 16%; IQR: 6.0; 
median PSAdensity: 0.09ng/ml/g; IQR: 0.1). Each patient underwent 
PSMA PET and mpMRI within 6 six weeks prior to scheduled repeat 
biopsy. PSMA PET and mpMRI were independently reported and 
binarily scored (PET positive for SUVmax > 7; mpMRI positive for 
PIRADS score 4 and 5). Systematic 12-segments and target prostate 
biopsies were used as a standard of truth and CS-PCa was defined as 
any tumour focus of ISUP grade ≥ 2 or bilateral tumour involvement. 
PSMA PET and mpMRI diagnostic accuracies were calculated on a 
per-patient basis. Non-parametric statistics was used to identify 
factors associated with PSMA PET positive outcome. Results: On a 
per-patient analysis the diagnostic accuracy comparison between 
PSMA PET and mpMRI in identifying CS-PCa returned a sensitivity of 
40.0% and 75.0%, specificity of 93.8% and 61.1%, positive predictive 
value of 80.0% and 46.2% and negative predictive value 73.1% and 
84.6%, respectively. A positive PSMA PET was more likely found 
in those patients with higher PSA density (median PSA density 
0.204ng/ml/g [IQR: 0.049] versus 0.079ng/ml/g [IQR: 0.078]; p: 
0.013) lower PSA F/T (median PSA F/T: 11.0% [IQR: 8.3] versus 17.0 
[IQR: 6.5]; p: 0.017) and in prostates harbouring ISUP grade 2 and 3 
tumours as opposed to ISUP grade 1 and benign lesions (p: 0.05). No 
significant difference was found between PSMA positive and PSMA 
negative group in terms of: age, screening PSA, prostate volume, 
MRI positive / negative outcome, ongoing medication for prostate 
benign conditions and administered PSMA activity. Conclusion: 
PSMA PET performed significantly better than mpPMRI only in 
terms of per-patient specificity (93.8% versus 61.1%) and positive 
predictive value (80.0% versus 46.2%); PSMA PET sensitivity and 
negative predictive value were inferior to mpMRI. Thus, in patients 
on active surveillance, PSMA PET seems to hold a complementary 
role as a mpMRI specificity enhancer to detect CS-PCa prior to 
biopsy sampling. PSA density and PSA F/T seem to predict PSMA 
PET positive outcome.
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EP-174
Treatment response evaluation with PSMA-PET/CT in 
patients with metastatic prostate cancer, a subgroup 
analysis
F. Kleiburg1,2, L. F. de Geus-Oei1,2, S. A. C. Luelmo2, F. A. J. Toonen3, F. 
Smit3, T. van der Hulle2, L. Heijmen2;  
1University of Twente, Enschede, NETHERLANDS, 2Leiden 
University Medical Centre, Leiden, NETHERLANDS, 
3Alrijne Hospital, Leiderdorp, NETHERLANDS.

Aim/Introduction: Treatment response in patients with metastatic 
prostate cancer is currently monitored by serum prostate-specific 
antigen (PSA) levels. However, PSA is not always a reliable reflection 
of a patient’s tumor burden. This study aims to assess the value 
of PSMA-PET/CT for evaluating treatment response in metastatic 
prostate cancer patients, compared to PSA. Materials and Methods: 
65 patients with metastatic prostate cancer who underwent [18F]-
PSMA-1007-PET/CT imaging either pre- and post-treatment in case 
of chemotherapy, or pre- and during treatment (after 3-4 months) 
in case of second-generation antiandrogens, have been included in 
this retrospective study so far. Up to now, a subgroup of 16 patients 
who received antiandrogens enzalutamide or abiraterone has been 
analyzed. Changes (Δ) in PSA, as well as changes in the quantitative 
PET parameters SUVmax, PSMA-derived tumor volume (PSMA-TV, 
calculated with a fixed threshold of SUV = 4) and total-lesion PSMA 
(TL-PSMA) were determined. Biochemical response was defined as 
>50% PSA decrease, biochemical progression as >30% PSA increase. 
PSMA-PET/CT response was categorized into complete response 
(CR), partial response (PR), stable disease (SD) and progression of 
disease (PD), as described in previous literature (Eur J Nucl Med Mol 
Imaging. 2021;48(2):469-476). Results: 16 patients with a median 
PSA of 37 µg/L (range 6 - 2257 µg/L) before start of treatment were 
analyzed. ΔPSA correlated significantly with ΔPSMA-TV (p = 0.002) 
and ΔTL-PSMA (p = 0.02), not with ΔSUVmax (p = 0.22). Biochemical 
CR, PR, SD and PD were seen in 1, 8, 4 and 3 patients respectively. 
The PSA response and response based on PSMA-PET/CT were 
discordant in 8/16 patients (50%), of which 7 patients showed 
a worse PSMA-PET/CT response compared to PSA: in 4 patients 
with PD on PSMA-PET/CT, 2 showed biochemical PR and 2 SD. In 
4 patients with SD on PSMA-PET/CT, 3 showed biochemical PR and 
1 PD. The median follow-up time was 9.4 months. Of the 6 patients 
with PD on PSMA-PET/CT, 2 showed biochemical PD 4 months after 
the last PSMA-PET/CT, and 1 still had biochemical PR during the last 
follow-up 4 months later. Conclusion: This subgroup analysis shows 
that PSMA-PET/CT potentially has additional value for monitoring 
treatment response in metastatic prostate cancer patients. In some 
patients, PSMA-PET/CT can detect progression of disease earlier 
than PSA. Further research is needed to gain insight into the value 
of PSMA-PET/CT imaging in predicting progression-free and overall 
survival. Additional results from this retrospective study will follow 
soon. 

EP-175
Ga-68 PSMA PET/MRI Imaging In Detecting Local Residue 
Or Recurrence In Patients With Prostate Cancer
B. Ince1, L. Uslu Besli1, B. Bakir2, S. Durmaz2, S. Sager1, C. Demirdag3, 
E. Guner4, K. Sonmezoglu1, H. B. Sayman1;  
1Istanbul University-Cerrahpasa, Department of Nuclear 
Medicine, Istanbul, TÜRKIYE, 2Istanbul University, Department of 
Radiology, Istanbul, TÜRKIYE, 3Istanbul University-Cerrahpasa, 
Department of Urology, Istanbul, TÜRKIYE, 4University of 
Health Sciences, Bakirkoy Dr. Sadi Konuk Training & Research 
Hospital, Department of Urology, Istanbul, TÜRKIYE.

Aim/Introduction: Our aim is to evaluate Ga-68 PSMA PET/MR 
images of prostate cancer patients who underwent PET imaging 
for restaging the disease and compare PET only and prostate MR 
images in terms of detecting local recurrent or residual prostate 
lesions. Materials and Methods: Eighty-five PET/MR images of 
79 patients who had received treatment for prostate cancer were 
retrospectively analyzed. PET and MR were compared in terms of 
residual/recurrent lesion detection and the extent of lesions in 
36 quadrants according to the zonal anatomy of prostate gland. 
The compatibility of PET and MR findings were classified as 
“fully compatible”, “highly compatible”, “partially compatible” and 
“incompatible”.The SUV and ADC values of the lesions and the 
presence of lymph node, bone, and other organ metastases were 
also evaluated. Gold standard was assessed as clinical follow-up of 
patients. Results: Thirty (35.29%) of 85 images were concordantly 
negative, and 37 (43.53%) were concordantly positive.While 60% 
(n=51) of the images were “fully compatible”, 14.12% (n=12) “highly 
compatible”, 4.71% (n=4) “partially compatible” and 21.18% (n=18) 
“incompatible”. Of 18 completely incompatible images, 12 (66.67%) 
were positive with PET, and 6 (33.33%) were positive with MR.Five 
of 12 PET-positive scans were found to be false-positive while 
remaining 7 PET-positive and 6 MR-positive imaging were found 
to be true-positive. When location and extent of the lesions were 
compared in 37 images, which were positive with both PET and 
MR, MR showed larger lesions in 11 (29.73%) and PET in 5 (13.51%) 
images.Remaining 21 (56.76%) images were fully compatible in 
terms of location and extent of lesions. Recurrence detection rates 
were 58.82% (n=50) for all 85 images and 39.29% (n=11) for patients 
with previous radical prostatectomy operation (n=28). There was no 
significant correlation between SUV and ADC values of lesions.Also, 
SUV and ADC values were similar in metastatic or non-metastatic 
patients. Sensitivity and specificity were 88% and 85.7% for PET and 
86% and 100% for MR (Table-1). Conclusion: While MR had higher 
specificity compared to PET imaging in detecting local residual/
recurrent prostate lesions in post-treatment patients, PET detected 
seven extra lesions that were negative with MR. More importantly, 
Ga-68 PSMA PET/MR contributed to the detection of recurrence 
and reduced the false positiveness of PET imaging. Therefore, 
evaluating both modalities together can give better results, as 
both modalities have their own limitations in lesion detection. 
This study was supported by Istanbul University - Cerrahpasa 
Scientific Research Project (Project no: TSA-2018-27768). 

EP-176
A Pilot Study of 68Ga-PSMA11 and 68Ga-RM2 PET/MRI for 
Evaluation of Prostate Cancer Response to High Intensity 
Focused Ultrasound (HIFU) Therapy
H. Duan, P. Ghanouni, B. Daniel, J. Rosenberg, G. A. Davidzon, C. 
Mari Aparici, A. Thong, G. A. Sonn, C. Kunder, A. Iagaru;  
Stanford University, Stanford, CA, UNITED STATES OF AMERICA.

Aim/Introduction: Focal therapy for localized prostate cancer 
(PC) using high intensity focused ultrasound (HIFU) is gaining in 
popularity as it is non-invasive and associated with fewer side effects 
than standard whole-gland treatments. However, better methods 
to evaluate response to HIFU are an unmet need. Prostate specific 
membrane antigen (PSMA) and gastrin-releasing peptide receptors 
(GRPR) are both overexpressed in PC. In this study, we evaluated a 
novel approach of using both 68Ga-RM2 and 68Ga-PSMA11 PET/MRI 
in each patient before and after HIFU treatment to assess accuracy 
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of target tumor localization and response to treatment. Materials 
and Methods: Fourteen men, 64.5 &#177; 8.0 (range 48 - 78) 
years-old, with newly diagnosed PC were prospectively enrolled. 
Pre-HIFU, patients underwent prostate biopsy, multiparametric 
MRI (mpMRI), 68Ga-PSMA11 and 68Ga-RM2 PET/MRI. Response to 
treatment was assessed at a minimum of 6 months after HIFU 
with prostate biopsy (n=9), as well as 68Ga-PSMA11 and 68Ga-RM2 
PET/MRI (n=14). Maximum and peak standardized uptake values 
(SUVmax and SUVpeak) of known or suspected PC lesions were 
collected. Results: Pre-HIFU biopsy revealed 17 cancers of which 
14 were clinically significant (Gleason score &#8805;3+4). mpMRI 
identified 18 lesions, 14 of them &#8805;PI-RADS 4. 68Ga-PSMA11 
and 68Ga-RM2 PET/MRI each showed 23 positive intraprostatic 
lesions, with 21 congruent in 13 patients and 5 incongruent lesions 
in 5 patients. In the pre-HIFU workup, 68Ga-PSMA11 identified all 

target tumors while 68Ga-RM2 PET/MRI missed 2 tumors. Post-HIFU, 
68Ga-RM2 PET/MRI was negative in the treatment zones, whereas 
68Ga-PSMA11 showed persistent uptake in one lesion which proved 
to be non-clinically significant cancer on biopsy. Three new in-
field lesions were seen with both radiopharmaceuticals, which 
were verified by prostate biopsy and patients were subsequently 
treated with repeat HIFU. Pre-treatment prostate specific antigen 
(PSA) decreased significantly after HIFU by 66%. Concordantly, 
pre-treatment SUVmax decreased significantly after HIFU for 68Ga-
PSMA11 (P=0.003) and 68Ga-RM2 (P=0.000). Conclusion: Our results 
show that 68Ga-PSMA11 and 68Ga-RM2 PET/MRI identified the 
target tumor for HIFU in 100% and 86%, respectively, and accurately 
verified response to treatment. This suggests that PET might be a 
useful tool in the guidance and monitoring of treatment success in 
patients receiving focal therapy for PC. 

EP-177
18F-PSMA-1007 Uptake Time: 90 vs 120 mins
T. Sanderson1, O. Stakhiv2, J. Birchall3, S. O’Dowd1, A. O’Connor1;  
1Nottingham University Hospitals NHS Trust, Nottingham, 
UNITED KINGDOM, 2InHealth Nottingham PET/CT Centre, 
Nottingham, UNITED KINGDOM, 3University Hospitals of Derby 
and Burton NHS Foundation Trust, Derby, UNITED KINGDOM.

Aim/Introduction: To determine if the uptake time of 18F-PSMA-1007 
PET/CT for prostate cancer imaging can be reduced from 120 
minutes to 90 minutes without a reduction in lesion detection. 
Materials and Methods: Ten patients undergoing PET/CT imaging 
for prostate cancer were administered with 250 MBq 18F PSMA-
1007. Scanning from the skull base to mid-thigh was performed at 
90 minutes and the standard departmental time of 120 minutes on 
a GE Discovery 710 PET/CT. Patients remained on the examination 
couch for the entire study and a single CT acquisition (performed 
prior to the 120 minute PET) was co-registered to both PET studies. 
Images were blinded, randomised and reviewed side by side with 
clinical information available by three consultant radiologists, 
totalling 30 image reviews. For each image review, an image quality 
score was assigned from 1-5, the number of PSMA avid lesions was 
recorded, and comments were made on image quality and any 
clinically significant differences which would have been included 
in the patients report. A quantitative analysis of lesion SUVmax, 
SUVpeak, and lesion to background ratios was performed using 
volumes of interest placed over lesions and the abdominal blood 
pool. Results: All 90 minute and 120 minute images were deemed 
to have acceptable or better image quality, defined as an image 
quality score of ≥ 3. However images acquired at 90 minutes had 

a lower average image quality score (mean 4.3 compared to 4.6 at 
120 minutes), lower lesion SUVmax and SUVpeak (mean 8% and 
6% lower respectively, p<0.01), lower lesion to background ratios 
(mean 22% lower, p<0.0001), and fewer lesions recorded (150 
compared to 154). A potential change in patient management 
was identified in 2/30 image reviews, both related to fewer lesions 
seen on 90 minute images influencing patient suitability for 
Stereotactic Ablative Body Radiotherapy (SABR). A potential false 
positive lesion was also indicated in one 90 minute image review. 
Conclusion: Whilst all images received acceptable or better image 
quality scores, the results indicate inferior image quality for images 
acquired at 90 minutes compared to 120 minutes. The reduced 
lesion uptake and lesion to background ratios at 90 minutes may 
result in false negative or false positive lesions, potentially affecting 
patient management. We intend to repeat this study with a SiPM 
PET/CT scanner to see if the improved lesion detectability facilitates 
a reduction in the uptake time. 

EP-178
[11C]C-Choline, [68Ga]Ga-PSMA, [18F]F-FACBC PET/CT in 
Castration Resistant Prostate Cancer Patients: Which Is the 
Most Suitable To Assess the Therapy Response?
N. Fraccascia1, G. Argalia1, E. Tabacchi2, S. Vichi3, C. Malizia2, 
F. Massari4, V. Mollica4, M. Rosellini4, A. Marchetti4, C. Nanni2, S. 
Fanti1,2;  
1Nuclear Medicine, Alma Mater Studiorium University of Bologna, 
Bologna, ITALY, 2Nuclear Medicine, IRCCS, Azienda Ospedaliero-
Universitaria di Bologna, Bologna, ITALY, 3Clinical Engineering 
Department, IRCCS, Azienda Ospedaliero-Universitaria di 
Bologna, Bologna, ITALY, 4Medical Oncology, IRCCS, Azienda 
Ospedaliero-Universitaria di Bologna, Bologna, ITALY.

Aim/Introduction: This study evaluates, on preliminary data, 
which PET/CT-radiotracer, among [11C]C-Choline, [68Ga]Ga-
PSMA, [18F]F-FACBC, is the most suitable for therapy assessment 
in metastatic castration resistant prostate cancer (mCRPC) 
patients (pts). Materials and Methods: In the contest of a wider 
prospective interventional monocentric explorative study (granted 
project RF-2016-02364809), we evaluated mCRPC pts enrolled 
from January2019 to March2022 who have been randomized to 
receive [11C]C-Choline, [68Ga]Ga-PSMA or [18F]F-FACBC PET/CT 
respectively. Each pt underwent two PET/CT scans: one before 
therapy onset with Abiraterone or Enzalutamide and one two 
months later. No therapeutic changes derived from PET/CT results 
occurred. On each scan we evaluated the Metabolic Tumour 
Volume (MTV, fixed threshold set at 40% of SUV max, GE-VCAR), and 
the Total Lesion Activity (TLA:MTVxSUVmean). Correlation between 
PSA-value, highest SUVmax, MTV, TLA and therapy-response 
assessed through the variation of PSA-value at first and second scan, 
for the three different radiotracers, was calculated. In particular the 
therapy-response was assessed by the increase (bad response) or 
the decrease (good response) of PSA-value and by the PSA-value 
variation>50%, among the two scans. For statistical analysis we 
used SPEARMAN and FISHER tests. Results: We enrolled 38 mCRPC 
pts randomized for [11C]C-Choline(15pts), [68Ga]Ga-PSMA(14pts) 
and [18F]F-FACBC (9pts). Before therapy, For [11C]C-Choline group 
we found a strong significant correlation between PSA-value and 
MTV (SPEARMAN:Rho=0.768;p-value<0.001), PSA-value and TLA 
(SPEARMAN:Rho=0.468;p-value=0.015) and between PSA-value 
and SUVmax (SPEARMAN:Rho=0.481;p-value=0.010). For [68Ga]Ga-
PSMA group we found a moderate correlation between PSA-value 
and MTV (SPEARMAN:Rho=0.403;p-value=0.037). No significant 
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correlation was found between PSA-value, SUVmax and TLA. For 
[18F]F-FACBC group we found a moderate correlation between 
PSA-value and SUVmax (SPEARMAN:Rho=0.734;pvalue=<0.01), 
PSA-value and MTV (SPEARMAN:Rho=0.538;p-value=0.027). No 
significant correlation was found between PSA-value and TLA.In the 
[68Ga]Ga-PSMA group we found a significant correlation between 
therapy-response and variation of TLA (FISHER:pvalue= 0.015). 
Furthermore, the therapy response considered as the increase/
decrease>50% of PSA-value among the two scans, due to the small 
number of data, showed no significant correlation with SUVmax, 
MTV and TLA. Conclusion: Limited to the small number of pts, [11C]
C-Choline seems to be the radiotracers providing parameters better 
correlated with PSA-value, giving a more accurate representation of 
the volume of active disease, while [68Ga]Ga-PSMA is the radiotracer 
that better correlate with therapy response. However, given the low 
number of patients and the scarcity of statistical data, no further 
correlation data between therapy response and PET parameters 
were retrievable. Further validation is required. 

EP-179
Evaluation of Equivocal findings on 18F-DCFPyL PET/CT for 
Metastatic or Biochemically Recurrent Prostate Cancer
M. Novello, T. Cengiz, J. Trak, M. Ghesani, S. Gavane;  
Icahn School of Medicine at Mount Sinai, New 
York, NY, UNITED STATES OF AMERICA.

Aim/Introduction: Prostate Specific Membrane Antigen positron 
emission tomography-computed tomography(PSMA PET/CT) is a 
novel imaging modality for metastatic castration resistant prostate 
cancer(PCa). Despite the excellent sensitivity of PSMA PET/CT 
reaching up to 97%1, there are concerns in the literature regarding 
its lower specificity. In this study, we aim to analyze the equivocal 
findings(EFs) reported in patients who underwent flourine-18 
piflufolastat(18F-DCFPyL) PSMA PET/CTs at our tertiary referral 
center. Materials and Methods: All patients who underwent PSMA 
PET/CTs for PCa between June 2021 and December 2021 were 
queried. Demographics, disease characteristics, prior treatments, 
and imaging findings were investigated. The EFs were classified into 
three main categories based on the location: bones, visceral, and 
lymph nodes(LN). Suspected etiology (e.g. inflammatory/infectious, 
physiologic) of the equivocal findings and their related SUVmax 
were recorded. EF follow-up with further dedicated imaging or 
tissue sampling, was recorded when available. Results: A total of 
83 patients who had undergone PSMA PET/CTs were identified. 
The mean age was 70±8 years. 25 out of 83 patients(30.1%) were 
found to have one EF on PSMA PET/CT. EFs were noted to be more 
common in viscera/solid organs with a total of 12 lesions(14.5%), 
followed by 9 LNs(10.8%) and 4 rib lesions(4.8%). Two(2.4%) of the 
equivocal rib lesions underwent biopsies, one resulting in a non-
diagnostic sampling and the other one reflecting benign finding. 
One PSMA-avid intrathyroidal nodule underwent FNA biopsy, 
and expressed parathyroid hormone (PTH), favoring a parathyroid 
adenoma. 9 out of 12 patients with visceral EFs resulted benign/
inflammatory on further follow up. One patient had testicular 
metastasis on biopsy. Visceral EFs were more radiotracer avid with an 
average SUVmaxof 10.4g/mL followed by ribs and LNs EFs, both of 
which averaged at SUVmaxof 3.1g/mL. EFs features are summarized 
in Table 1. Conclusion: Our initial experience with PSMA PET/
CT suggests that EFs are common, as seen in 1 out of every 3 
PSMA PET/CTs in our cohort. These EFs may lead to unnecessary 
follow-up imaging, upstaging, or treatment. Accurate reporting 

and careful monitoring of EFs is important. Further evaluation of 
quantitative PET parameters and imaging features is also needed to 
understand PSMA uptake in non-prostatic pathologies. References: 
1. Satapathy S, Singh H, Kumar R, Mittal BR. Diagnostic Accuracy of 
68Ga-PSMA PET/CT for Initial Detection in Patients With Suspected 
Prostate Cancer: A Systematic Review and Meta-Analysis. AJR Am 
J Roentgenol. 2021Mar;216(3):599-607. doi:10.2214/AJR.20.23912. 
Epub 2021 Jan21. PMID: 32755196.

EP-180
Ga-68 PSMA-11 VS F-18 PSMA-1007 PET/CT Imaging 
In Patients With Prostate Cancer: A Head To Head 
Comparison
M. Vangu, O. Mbakaza, K. Purbhoo, J. Momodu;  
University of the Witwatersrand, Johannesburg, SOUTH AFRICA.

Aim/Introduction: Since first described by Eder et al in 2012, 
gallium-68 PSMA (Ga-68 PSMA-11) has become the most 
commonly used PET/CT tracer for prostate cancer imaging. The 
routine use of Ga-68 PSMA is limited by its short half-life of 68 
minutes and the need for an in-house generator with technical 
skills to elute the tracer and conduct appropriate quality controls.
Fluorine-18 labelled PSMA (F-18 PSMA-1007) was introduced to 
offer a promising alternative to Ga-68 PSMA for PSMA-targeted 
PET/CT imaging in prostate cancer. Several potential benefits are 
associated with F-18 PSMA PET/CT imaging. Fluorine-18 is cyclotron 
produced and can be supplied in larger quantities from nearby 
radio-pharmacy laboratories. Furthermore, with a longer half-life 
of 110 minutes, fluorine-18 permits imaging at later time points 
allowing for better background clearance. In addition, fluorine-18 
has a shorter positron range resulting in better image resolution. 
Finally, minimal urinary clearance of F-18 PSMA-1007 allows for 
excellent visual assessment of the prostate gland. Materials and 
Methods: This pilot study prospectively compared Ga-68 PSMA-11 
and F-18 PSMA-1007 uptake in 20 participants with histologically 
confirmed prostate cancer. Each study participant had Ga-68 
PSMA and F-18 PSMA PET/CT imaging. Both PET/CT imaging were 
done within a two-week interval. Ethics approval was obtained 
to conduct this study. Results: Twenty participants were enrolled 
in the pilot prospective study [Mean age=68 ± 7.6 (range 57-83 
years)]. The median PSA level was 9.37 ug/L (IQR: 1.22-75.1 ug/L), 
Gleason Score=8 (IQR: 7-9) and ISUP=4 (IQR: 2-5). The median 
imaging time of all studies was 6 days (IQR: 5-12 days). There was 
an almost perfect agreement between imaging readers and no 
significant difference was noted for the detection of extra-prostatic 
lesions such as lymph nodes, skeletal and visceral involvement. A 
significant difference was noted in urinary activity between the 
two radiotracers in the kidneys (p=0.002) and urinary bladder 
(p=0.0001). Uptake measured as SUVmax was significantly different 
in target organs such as the prostate (p=0.005), parotid (p=0.01), 
liver and spleen (p=0.001). Conclusion: F-18 PSMA-1007 can be 
used as an alternative to Ga-68 PSMA-11 without impact on clinical 
management and patient outcomes. Care should be taken when 
reviewing Ga-68 PSMA-11 PET/CT images as the excessive urinary 
activity may mask small pelvic lesions. While both tracers can be 
used in the follow-up of patients with prostate carcinoma, their 
SUVmax differ and may not be used interchangeably.
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EP-181
Follow-up of presumably unspecific bone uptakes in F18-
PSMA-1007-PET/CT
L. Knappe, A. Rominger, A. Afshar-Oromieh, I. Alberts;  
Department of Nuclear Medicine, Inselspital, Bern University 
Hospital, University of Bern, Bern, SWITZERLAND.

Aim/Introduction: Unspecific bone uptakes of F18-PSMA-1007 are 
often seen in PET/CT especially in the thoracic skeleton, the vertebral 
column and the pelvis of patients with prostate cancer (PC). They 
often lack a clear morphologic correspondent finding in CT. These 
partly intense uptakes present a challenge in clinical practice. We 
aimed to examine the development of these uptakes in follow-up-
F18-PSMA-1007-PET/CT to give guidance for the interpretation of 
these findings in the future. Materials and Methods: We searched 
all patients who had undergone two F18-PSMA-1007-PET/CT in 
our department on the same scanner between December 2019 
and February 2021. The first scan of each patient was checked for 
bone uptakes which were classified as rather unspecific (without 
morphologic correlate in CT), metastasis or suspected metastasis 
(correspondent sclerosis or lysis in CT) or other (posttraumatic, 
hemangioma). All lesions were compared between the scans in 
terms of SUVmax. SUVmax was defined as stable if the SUVmax was 
± 20 % in the second scan, as increasing if > 20 % and as decreasing 
if < -20 %. Results: We found 11 patients with 29 focal bone uptakes 
of which 20 were classified as unspecific, 3 as metastases, 4 as 
suspected metastases, 1 as posttraumatic and 1 as hemangioma. 
All of the uptakes visible in the first scan were also found in the 
second scan. None of them showed a CT-correlate, neither in the 
first nor in the second scan. Median period between scans was 6 
months (range 1 - 12 months). Median SUVmax of the focal uptakes 
classified as unspecific was 3.8 (range 1.2 - 9.4), of potentially 
metastatic lesions 7.4 (range 5.4 - 8.8) and of all lesions classified 
as PC 17.1 (range 17.1 - 22.6). 50 % of the SUVmax of unspecific 
focal uptakes presented themselves as stable (SUVmax ± 20 %) in 
the second scan, whereas 30 % of them showed decreasing and 
20 % increasing SUVmax in the second scan. Conclusion: Our 
data suggest that focal bone uptakes of F18-PSMA-1007 classified 
as unspecific are persistent. All findings classified as unspecific 
in the first scan were also classified as unspecific in the second 
scan. None of them showed a CT-correlate. The majority of these 
uptakes presented stable SUVmax, whereas some of them showed 
increasing or decreasing uptake due to unknown reasons. 

EP-182
68Ga-PSMA-11 PET/CT for response assessment in mCRPC 
patients receiving abiraterone or enzalutamide
Q. Shagera1, C. Artigas1, T. Gil2, P. Flamen1;  
1Department of Nuclear Medicine, Institut Jules 
Bordet, Brussels, BELGIUM, 2Department of Oncology, 
Institut Jules Bordet, Brussels, BELGIUM.

Aim/Introduction: Conventional Imaging techniques (bone 
scintigraphy and CT scan) present intrinsic limitations to assess 
response to treatment and disease progression, in metastatic 
castration-resistant prostate cancer patients (mCRPC). Therefore, 
we aimed to evaluate the role of PSMA-PET/CT in assessing 
response to treatment and for outcome prediction in mCRPC 
patients receiving abiraterone or enzalutamide. Materials and 
Methods: From a 68Ga-PSMA PET/CT single-institution database, 
we retrospectively analyzed all patients treated with abiraterone 

or enzalutamide having performed two consecutive PSMA-PET/
CT scans: one at baseline within 8 weeks before treatment and the 
second between 2-4 months after treatment initiation. Patients 
changing therapy between both scans or with a second active 
tumor were excluded. Visual and quantitative analysis of PSMA-PET/
CT images were performed. Total PSMA tumor volume (PSMA-TV) 
was calculated on a specific tool (MIM Software Inc.) based on an 
SUV≥3 threshold for tumor segmentation. PET-based response was 
defined according to the consensus statements on PSMA-PET/CT 
response assessment, using +/-30% as the cutoff value for changes 
in PSMA-TV: patients were classified as responders (PSMA-R) 
including complete response (CR), partial response (PR) and stable 
disease (SD), and non-responders (PSMA-NR) including progressive 
disease (PD). Patients were defined as biochemical responders 
(BR) if PSA decreased by >50% from baseline and non-responders 
(BNR) otherwise. Phi coefficient was used to test the concordance 
between biochemical and PET response. Kaplan-Meier curves were 
used to calculate the time to treatment discontinuation (TTD) and 
overall survival (OS) probabilities. Cox regression hazard model 
was used for univariate analysis. Results: A total of 30 patients 
were evaluated. PSMA-PET/CT scans were performed at a median 
of 9 days before and 100 days after starting therapy. Twenty-eight 
patients were evaluable for biochemical response; 14 BR and 14 
BNR. Based on PSMA-PET/CT, 17 patients were PSMA-R (1 CR, 9 PR 
and 7 SD), and 13 patients were PSMA-NR. Biochemical and PET-
response were concordant in 25/28 patients (Phi = 0.79, p=0.001) 
and discordant in 3 patients (2 BNR/PSMA-R and 1 BR/PSMA-NR). 
After a median follow-up of 25 months, PSMA-R showed a longer 
median TTD than PSMA-NR (30 vs 4 months, respectively, p<0.0001). 
Median OS was longer for PSMA-R (54 months) than for PSMA-NR 
(22 months), HR 6.9 (p=0.004). Conclusion: Our results demonstrate 
that PSMA changes measured on PSMA-PET/CT at 3 months of 
NAD treatment initiation is a useful imaging biomarker for response 
assessment and outcome prediction. PSMA-responders showing 
longer OS than non-responders. Prospective validation is urgently 
needed. References: EJNMMI. 2021Feb;48(2):469-476

EP-183
Comparison of Diagnostic Performance of 18F-rhPSMA-7 
PET and Multiparametric Prostate MRI in Detecting 
Clinically Significant Prostate Cancer
T. Hekimsoy1, M. Heck2, K. Schwamborn3, M. Eiber1, W. Weber1;  
1Department of Nuclear Medicine, Technical University of Munich, 
Klinikum rechts der Isar, Munich, GERMANY, 2Department of 
Urology, Technical University of Munich, Klinikum rechts der 
Isar, Munich, GERMANY, 3Department of Pathology, Technical 
University of Munich, Klinikum rechts der Isar, Munich, GERMANY.

Aim/Introduction: PSMA PET has recently been approved for 
staging and restaging of prostate cancer. However, the utility of 
PSMA PET to identify clinically significant prostate cancer is less 
well characterized. The aim of this retrospective study was therefore 
to determine the sensitivity and the specificity of 18F-rhPSMA-7 
PET/MR. Materials and Methods: We performed a retrospective 
analysis of patients who underwent histopathological examination 
of prostate within 30 days before or after a 18F-rhPSMA-7 PET/
MR scan. Images were evaluated both visually and quantitatively. 
Quantitative evaluation of PET images was performed by 
drawing volumes of interest (VOIs) on the areas with focally 
increased uptake in the prostate and SUVmax were calculated. 
Multiparametric prostate MRI was assessed using the Prostate 
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Imaging Reporting and Data System (PI-RADS) score. SUVmax 
and PI-RADS score diagnostic performances were compared via 
receiver operating characteristics (ROC) curve analysis. Results: 
Thirty-six patients (mean age, 67 years; range, 46 - 84 years) with 
a mean injected activity of 322 MBq and a mean PSA level of 16.4 
ng/ml who underwent 18F-rhPSMA-7 PET/MRI were included. The 
mean time between PET/MRI and histopathological examination 
was 19.6 days (range, 4 - 30). Based on histopathology 64% (23 
of 36) of the patients had clinically significant prostate cancer, in 
13 patients clinically significant prostate cancer was excluded by 
histopathology. The area under the curve values for SUVmax and 
PI-RADS score were 0.860 (95% CI 0.732-0.987) and 0.617 (95% CI 
0.428-0.807) respectively. The correlation between SUVmax and PI-
RADS scores was (r=0.43) indicating that PI-RADS score and SUVmax 
provide independent information. The probability of clinically 
significant prostate cancer was 100% in patients with SUVmax ≥ 9.9 
(11 patients, 30.5% of the overall population). Conclusion: These 
findings indicate that SUVmax derived from 18F-rhPSMA-7 PET/
MR is a promising quantitative and objective parameter to identify 
clinically significant prostate cancer that may complement PI-RADS 
classification. 

EP-184
Comparison of 99mTc-HYNIC-PSMA-11 and Bone Scan in 
Detection of Metastatic Lesions in Castration-Resistant 
Prostate Cancer Patients before Radioligand Therapy
S. Barashki, K. Aryana, A. Aghaee;  
Mashhad University of Medical Sciences, 
Mashhad, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: Prostate-Specific Membrane Antigen (PSMA) 
is overexpressed in primary and metastatic prostate cancer (PCa) 
tissues. We compared bone scan and 99mTc-HYNIC-PSMA-11 scan 
to detect bone and non-skeletal metastases and confirm PSMA 
expression in metastatic castration-resistant prostate cancer 
(mCRPC) patients before 177Lu-PSMA therapy. Materials and 
Methods: Twenty-nine mCRPC patients were included in the study. 
Bone and PSMA scans with a maximum interval of 90 days were 
performed 3-4 hours after intravenous injection of 20-25mCi of 
99mTc-MDP, and 15-25mCi of 99mTc-HYNIC-PSMA-11, respectively. If 
the PSMA scan was positive, patients were treated with 177Lu-PSMA 
and 24-48 hours after treatment a whole-body scan was obtained. 
For negative PSMA results, 68Ga-PSMA PET/CT was performed 
to compare its results to the bone scan. In patients with PSMA 
expression, detection of metastatic lesions in two consecutive 
whole-body scans (Tc99m-MDP and Tc99m-PSMA) in different 
regions were compared. Results: The mean age of participants was 
69.17 ± 9.49 (range: 51-85). We performed a Tc-99m-PSMA scan on 
all 29 patients. Positive results of bone metastases were found in 27 
men. The sensitivity of the Tc-PSMA scan was calculated as 93.1%. 
Comparison between the Tc-99m-PSMA scan and 177Lu-PSMA 
showed completely similar results in 24 (82.8%) patients; 17Lu-
PSMA detected more lesions in only three (10.3%) participants. The 
Tc-99m-PSMA scan distinguished more lesions in 11 participants 
than the bone scan, and the most additional lesions were located 
in the pelvic bones, especially iliac bones. Inversely, the bone scan 
detected more lesions in 10 patients; most of these additional lesions 
were in the ribs. Both scans in eight patients showed the exact 
same results. Conclusion: The Tc-99m-HYNIC-PSMA scan showed 
mostly equivalent results to the bone scan in mCRPC patients. It is 
a low-cost modality for predicting suitable patients for radioligand 

therapy, especially in resource-limited countries. References: 
1. American Cancer Society. Cancer Statistics Center. http://
cancerstatisticscenter.cancer.org [cited 2022 15-Mar]. 2. Kabunda 
J, Gabela L, Kalinda C, et al. Comparing 99mTc-PSMA to 99mTc-
MDP in Prostate Cancer Staging of the Skeletal System. Clinical 
Nuclear Medicine. 2021;46(7):562. 3. Rathke H, Afshar-Oromieh A, 
Giesel FL, K, et al. Intraindividual comparison of 99mTc-Methylene 
Diphosphonate and prostate-specific membrane antigen ligand 
99mTc-MIP-1427 in patients with osseous metastasized prostate 
cancer. Journal of Nuclear Medicine. 2018;59(9):1373-9. 4. Lawal IO, 
Ankrah AO, Mokgoro NP, et al. Diagnostic sensitivity of Tc‐99m HYNIC 
PSMA SPECT/CT in prostate carcinoma: A comparative analysis with 
Ga‐68 PSMA PET/CT. The Prostate. 2017;77(11):1205-12.

EP-185
Serum PSA and SUVmax correlation in 68Ga PSMA PET/CT 
in localised and metastatic prostatic cancer patients
A. Mahalik, S. Sagar, D. Khan, S. K. Velliangiri, A. S. Babu, J. Pathak, 
S. A. Shamim, R. Kumar;  
All India Institute of Medical Sciences, New Delhi, INDIA.

Aim/Introduction: Serum prostate specific antigen (PSA) is known 
to correlate with extra prostatic extension and seminal vesicle 
invasion and is an independent predictor of response. Aim of our 
study was to look for the correlation of SUVmax of prostatic lesion 
with the extent of prostate cancer and to correlate serum prostate 
specific antigen (PSA) value with SUVmax of primary of prostatic 
lesion. Materials and Methods: This was a retrospective study 
which included only baseline 68-Ga-PSMA PET/CT conducted 
between January 2019 and march 2022 from which we included 
76 histopathologically proven cases of prostate cancer patients 
categorized in to 3 groups (21 with disease limited to local 
region, 26 with nodal metastasis, 29 with skeletal metastasis). The 
SUVmax was calculated by drawing semi-automated ROI only in 
the prostatic lesion. Then the median SUVmax was calculated for 
the 3 groups separately and the SUV and PSA value are correlated. 
Correlation between serum PSA value and SUVmax of each of these 
groups were assessed with Pearson’s correlation coefficient. Data 
analysis was performed using SPSS software. Results: The median 
age of patients was 67 years of age (45-98 years). The median serum 
PSA value for disease localized to prostate was 10.6 ng/dl (range 
2.5-100 ng/ml), for nodal metastasis it was 19.3ng/dl(range 2.5-630 
ng/ml) and for skeletal metastasis it was 82 ng/dl (7.5-2931 ng/ml). 
The median SUVmax for disease localized to prostate was 9.7 (range 
3.4-62.03), for nodal metastasis it was 17.2 (range 4.3-62.3) and for 
skeletal metastasis it was 28.19 (range 3.2-216). The serum PSA 
value and SUVmax correlation is significant in patients with disease 
localized to prostate r= 0.675 (p value = 0.001, strong correlation), 
not significant in patients with nodal metastasis (p value=0.862) 
and with skeletal metastasis (p=0.975). Conclusion: SUVmax of 
primary prostatic lesion is correlating with the extent of the disease 
as median SUVmax was high for patients with extensive metastases. 
SUVmax and PSA value were correlating with each other in patients 
with only prostatic lesion as compared to other groups. 
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EP-186
Diagnostic Quantification of Superscan Pattern with Ga-68 
PSMA PET/CT in Patients with Prostate Cancer
E. Sahin Kutuk, R. Yükseltürk, S. Türkölmez;  
Ankara City Hospital, Çankaya, TÜRKIYE.

Aim/Introduction: Superscan appearance on Ga-68 PSMA PET/CT 
is not very commonly defined. In our study, we aimed to determine 
the superscan diagnostic pattern in prostate cancer cases with 
superscan appearance in Tc-99m MDP Bone Scintigraphy, by 
determining reference values   of physiological biodistribution 
regions by quantitative evaluation in Ga-68 PSMA PET/CT. Materials 
and Methods: Prostate cancer cases who underwent Bone 
Scintigraphy and Ga-68 PSMA PET/CT imaging in our department 
between 2019-2021 were reviewed retrospectively. Cases with a 
duration of more than 3 months between two scans were excluded. 
A total of 97 patients were included in the study. The cases were 
grouped as normal (n=0), oligometastatic (n≤3) and multimetastatic 
(n>4) according to bone metastasis density. Multimetastatic cases 
were divided into those with and without superscan appearance 
on bone scintigraphy. As normal biodistribution regions in Ga-68 
PSMA PET/CT; SUVmax levels of the right parotid, submadibular 
and lacrimal glands, mucosa (rosenmuller fossa level), right kidney, 
duodenum, spleen and liver were measured and the groups were 
compared in line with the values   obtained. The cut-off value was 
determined for each region by ROC analysis. Data analysis was done 
with SPSS 21 program. Differences in the measurements according 
to the groups were examined with the Kruskal-Wallis test, and the 
calculation of the cut-off value was analyzed with the ROC analysis. 
Results: Demographic data of the patients are shown in Table 1. 
There was no significant difference between the quantitative 
values   of multimetastatic cases without superscan finding in bone 
scintigraphy and oligometastatic and normal cases, but SUVmax 
values   in the normal biodistribution regions of multimetastatic 
cases with superscan findings were significantly lower than the 
other three groups (p<.001). SUVmax cut-off values   to be used as 
a reference to detect superscans in multimetastatic cases in Ga-68 
PSMA PET/CT images were determined by ROC analysis and are 
shown in Table 2. Conclusion: Ga-68 PSMA PET/CT shows increased 
PSMA expression in diffuse metastatic lesions in the axial and 
appendicular skeleton, as well as decreased PSMA expression in the 
parotid, submadibular gland, lacrimal gland, kidney, duodenum, 
spleen, and liver in the diagnosis of superscan. SUVmax values   of 
normal biodistribution regions can also be accepted as quantitative 
diagnostic criteria for determining the extent of the disease. 

EP-187
Diagnostic performance of Tc-99m PSMA-11 SPECT-CT in 
prostate carcinoma
K. Agrawal1, D. Satpati2, P. Nayak1, M. Sable1, B. M. Padhy1, N. 
Kumar1, G. K. Parida1;  
1All India Institute of Medical Sciences, Bhubaneswar, INDIA, 
2Bhabha Atomic Research Center, Mumbai, INDIA.

Aim/Introduction: To demonstrate diagnostic performance of 
Tc-99m PSMA-11 SPECT-CT in diagnosis of suspected prostate 
carcinoma and detection of bone metastases. Materials and 
Methods: Prospective study conducted after approval of the 
institute ethics committee. Inclusion criteria: Clinical and/or 
biochemical suspicion of prostate carcinoma. Exclusion criteria: 
histopathologically proven prostate carcinoma, concurrent 

comorbidity and unwillingness or inability to comply with the 
protocol. Tc-99m PSMA-11 was radiolabelled as: PSMA-11 (1 mg) 
was dissolved in 1 mL of sterile water, 45 µg of PSMA-11 added from 
the stock solution to Na99mTcO4 (20 mCi), stannous chloride (45 µg) 
solution was added and heated in boiling water bath for 20 min. 
Patient was injected 10mCi of tracer after quality check. Images 
were acquired in Discovery NM/CT-670 SPECT-CT (GE Healthcare, 
Milwaukee, WI). Whole body planar images acquired in dual 
detectors at 3 hours post intravenous injection followed by SPECT-
CT. All patient underwent 12 core biopsy from the prostate gland. 
Bone scan was performed if histopathology was confirmative of 
prostate carcinoma. Data analysis: The tracer uptake in the prostate 
gland on PSMA SPECT-CT was given Score 0: No uptake in the 
prostate gland; Score 1: Low grade diffuse homogenous tracer 
uptake less than liver; Score 2: Diffuse homogenous tracer uptake 
more than liver OR Diffuse heterogenous tracer uptake OR focal 
tracer uptake in the prostate gland. Score 0 and 1 was interpreted 
as scan negative for prostate carcinoma. Score 2 was interpreted as 
scan positive for prostate carcinoma. Similarly, for bone metastasis 
any amount of Tc-99m PSMA-11 uptake in the bone was considered 
as positive for metastasis. Results: 30 patients with clinical and/
or biochemical suspicion of prostate carcinoma were included 
in the study. The mean age of the patients 66.2 years (range 50-
82 years). Serum PSA range was 8.58- 932ng/ml. For diagnosis of 
prostate carcinoma, Tc-99m PSMA-11 SPECT-CT was positive in 
17 patients, out of which 16 were true positive. Of the 13 scan 
negative patients, 11 patients were true negative for carcinoma. 
The sensitivity, specificity, PPV and NPV of Tc-PSMA SPECT-CT in 
diagnosis of prostate carcinoma was 88.9%, 91.6%, 94.1% and 84.6% 
respectively. Bone metastases were identified in 7 patients on the 
PSMA scan, which were all positive on bone scan for metastases. 
Conclusion: Tc-99m PSMA SPECT-CT shows good sensitivity and 
specificity in diagnosis of the prostate carcinoma and could be used 
as one stop diagnostic modality where Ga-68 PSMA PET-CT is not 
available. 

EP-188
Systemic Therapy Response Evaluation in Prostate 
Carcinoma with [68Ga]Ga-PSMA-11 PET/CT
K. Kucuker1,2, Z. Yapar1, I. Guney1, S. Paydas1;  
1Cukurova University, Adana, TÜRKIYE, 2Katip Celebi University 
Ataturk Training and Research Hospital, Izmir, TÜRKIYE.

Aim/Introduction: To investigate the response criteria for PSMA 
PET/CT that published by EAU and EANM1 by comparing with 
alterations of serum PSA values and determine the factors 
affecting therapy response evaluation. Materials and Methods: 
A hundred [68Ga]Ga-PSMA-11 PET/CT scan that were acquired 
before and after therapy of consecutive 50 patients who received 
systemic therapy for prostate adenocarcinoma and were evaluated 
retrospectively according to the published response criteria. The 
results of PSMA PET/CT were compared with serum PSA responses. 
The concordance between PET/CT and serum PSA responses 
was evaluated statistically with Gamma coefficient. The data 
such as received therapies and castration resistance status were 
compared between concordant and discordant group statistically. 
In addition, change of SUVmax and SUVmean prostate gland, 
SUVmax of target lesions of lymph nodes and bones and change 
of serum PSA values were compared with Spearman Correlation 
Coefficient. Results: A high concordance was found between [68Ga]
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Ga-PSMA-11 PET/CT and serum PSA responses and 0,84 of Gamma 
coefficient was obtained. Between concordant and discordant 
group, statistically significant difference was not found regarding 
received therapies and castration resistance status (p>0,05). While 
alteration percentage in therapy response between serum PSA and 
SUVmax (0,457; p=0,003) and SUVmean (0,449; p=0,003) of prostate 
gland showed low correlation, target lesions of lymph nodes (0,657; 
p<0,001) and bones (0,707; p<0,001) showed moderate correlation. 
Conclusion: The response evaluation of PSMA PET/CT according 
to the published criteria shows high concordance with serum PSA 
values without being affected by received therapies or castration 
resistance. Published criteria can be used with contribution of serum 
PSA values in response evaluation of prostate cancer according to 
our results and literature data. Besides, SUVmax change of distant 
target lesions in metastatic disease is a good indicator of serum PSA 
response. References: 1Fanti S, Goffin K, Hadaschik BA, Herrmann K, 
Maurer T, MacLennan S et al. Consensus statements on PSMA PET/
CT response assessment criteria in prostate cancer. Eur J Nucl Med 
Mol Imaging. 2021;48:469-476.

EP-189
Preliminary characterization of the biomarker related to 
PSMA expression in prostate cancer using radiogenomics
J. Ning1, C. Spielvogel1, K. Trachtova1, S. Stoiber1, V. Bystry2, L. Papp3, 
D. Iommi3, J. Yu3, E. Gurnhofer4, M. Hacker3, A. Haug1, L. Kenner1;  
1Christian Doppler Lab for Applied Metabolomics, Vienna, 
AUSTRIA, 2Central European Institute of Technology, Masaryk, 
Brno, AUSTRIA, 3Division of Nuclear Medicine, Department 
of Biomedical Imaging and Image-Guided Therapy, Vienna, 
AUSTRIA, 4Division of Experimental and Translational 
Pathology,Department of Pathology, Vienna, AUSTRIA.

Aim/Introduction: Overexpressed on epithelial cells of prostate 
cancer (PCa), prostate specific membrane antigen (PSMA) plays 
an important role in the diagnosis and treatment of PCa. However, 
the corresponding molecular mechanism remains unclear. In 
this study, we aim to characterize biomarkers correlated with 
biochemical recurrence (BCR) in PCa and validate their role in 
the PCa tumorigenesis, which may help identify precise targets 
as anti-PCa drugs. Materials and Methods: From May 2014 
to April 2020, 146 patients with primary PCa diagnosed at the 
General Hospital Vienna were enrolled in this study, all of whom 
underwent 68Ga-PSMA-11 PET/MR before radical prostatectomy 
in the nuclear medicine department. After the surgery, patients 
were followed up until 1st December 2021. A U-net-based deep 
learning segmentation was employed to automatically delineate 
the prostate and subsequently all prostate lesions. Further, the 
gluteus maximus region was delineated with an additional deep 
learning segmentation model and the resulting volume of interest 
(VOI) was used for tumor-to-background (TBR) normalization. DNA 
was isolated from the formalin-fixed paraffin-embedded tissue 
(FFPE) samples derived by the radical prostatectomy. And whole 
exome sequencing (WES) analysis was carried out. Functional 
pathway states were quantified using multiple established in silico 
tools including EVE, CADD and PolyPhen scores. Pathway status 
and clinical characteristics were associated with BCR using cox 
proportional hazard models. Clinical endpoints were defined as BCR 
status and death status. Additional clinical characteristics assessed 
included clinical staging, PSA level in the serum, Gleason Score 
(GS), ISUP grading and D’amico risk stratification. Furthermore, 
the pathological staging and tumor margin information were 

evaluated by a pathologist with more than 20 years’ experiences. 
Results: Time-to-event analysis revealed a prognostic value 
of cell cycle (HR = 0.31, p = 0.01) and glycosaminoglycan 
biosynthesis (HR = 0.94, p = 0.03). Among the six examined clinical 
parameters, the two inherently BCR related characteristics, ISUP 
(HR = 0.50, p = 0.001) and D’Amico score (HR = 1.00, p = 0.006) 
were determined to be prognostic. 304 Radiomic feature were 
extracted using a well-established radiomic framework, where the 
standardized uptake value (SUV) of each patient were acquired. 
Conclusion: In silico prediction of functional pathway states can 
accurately identify pathway-level genetic markers associated with 
BCR in primary PCa patients. In the near future, we will correlate 
the SUV (as an indicator of PAMS expression) with pathway-level 
biomarkers and assess the role of radiomic features in the prognosis 
of PCa.

EP-190
Clinical application of quantitative 99mTc-HYNIC-PSMA 
SPECT/CT in prostate cancer
Y. Gao, J. Shi;  
Department of Nuclear Medicine, People’s Hospital of 
Zhengzhou University, Henan Provincial People’s Hospital; 
Henan Key Laboratory of Novel Molecular Probes and Clinical 
Translation in Nuclear Medicine, Zhengzhou, CHINA.

Aim/Introduction: Prostate-specific membrane antigen (PSMA) is 
an ideal target for imaging and therapy of prostate cancer (PCa). 
The purpose of this study was to investigate the clinical value of 
quantitative parameter SUVmax of 99mTc-HYNIC-PSMA SPECT/
CT for PCa. Materials and Methods: The study was conducted in 
Henan Provincial People’s Hospital. A total of 152 untreated patients 
with clinically suspected PCa were selected and divided into 
prostate cancer group (97 cases) and non-prostate cancer group 
(55 cases) according to pathology results. All patients underwent 
99mTc-HYNIC-PSMA SPECT/CT imaging. Visual analysis of images 
was performed first, followed by quantitative analysis of high-
uptake areas on prostates in PSMA-positive patients. Parameter 
SUVmax analysis was performed, and non-normally distributed 
data were expressed as M (P25, P75). Results: Visual analysis. For 152 
patients, the diagnostic sensitivity, specificity, positive predictive 
value, negative predictive value, and accuracy were 88.7% (86/97), 
70.9% (39/55), 84.3% (86/102), 78.0%(39/50), and 82.2% (125/152), 
respectively. Diagnostic efficacy of SUVmax. Using ROC curve 
analysis of 102 patients with positive PSMA imaging, the threshold 
of SUVmax for the diagnosis of PCa was 5.8. Taking SUVmax≥5.8 as 
the quantitative diagnostic cut-off value, the diagnostic sensitivity, 
specificity, positive predictive value, negative predictive value, and 
accuracy were 90.7% (78/86), 81.3% (13/16), 96.3% (78/81), 61.9% 
(13/21), and 89.2% (91/102), respectively. The quantitative analysis 
improved the diagnostic sensitivity, specificity, positive predictive 
value and accuracy, and the difference in positive predictive value 
was statistically significant (χ2=6.967, P=0.008). SUVmax predicts 
transfer. 86 cases of PSMA positive PCa cases were divided into 
a subgroup with metastasis (n=39) and a subgroup without 
metastasis (n=47). The SUVmax of the former was higher than the 
latter [13.65(8.61, 17.96) vs 7.94(6.29, 9.17), z=4.238, P<0.001]. The 
threshold value of SUVmax for predicting PCa metastasis was 9.32. 
SUVmax and Gleason score. 86 cases of PSMA positive PCa were 
divided into well-differentiated subgroup (Gleason≤6 points, n=10), 
moderately differentiated subgroup (Gleason=7 points, n=19) and 
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poorly differentiated subgroup (Gleason≥8 points, n=57) according 
to Gleason score. There was a statistically significant difference in 
SUVmax among the three subgroups (χ2=34.399, P<0.001), and 
the poorly differentiated subgroup was higher than that of the 
moderately and well-differentiated subgroups [11.66(8.56, 17.56) 
vs 7.14(5.39, 8.25), z=4.445, P<0.001; 11.66(8.56, 17.56) vs 6.22(5.00, 
7.01), z=4.613, P<0.001]. Conclusion: Quantitative parameter 
SUVmax in 99mTc-HYNIC-PSMA SPECT/CT has clinical value in PCa 
diagnosis, tumor metastasis prediction and malignancy assessment. 

EP-191
Role of robot guided, PSMA targeted percutaneous trans-
gluteal prostate gland biopsy
A. Nazar, M. Ora, S. Surekha, P. Singh, L. M K, V. Saini, Y. 
Khandelwal, S. Barai, P. Pradhan, S. Gambhir;  
Sanjay Gandhi Post Graduate Institute of 
Medical Sciences, Lucknow, INDIA.

Aim/Introduction: Transrectal ultrasound (TRUS) guided prostate 
biopsy has been a standard diagnostic approach for prostate 
cancer (PCa). It is fast, convenient, cost-effective, and accessible. 
However, TRUS is associated with risk of acute urinary retention, 
hematuria, rectal bleeding, pain, infection, and sepsis. Sepsis is most 
important & dreaded complication of TRUS biopsy. Incidence of 
infection following TRUS biopsy is around 2-4 percent in literature. 
Reason for infection is inoculation of rectal flora into prostate by 
biopsy needle as it pass through rectum. Another disadvantage 
of TRUS biopsy is lack of tumor targeting. In order to increased 
diagnostic yield, multiple biopsy core (8-14 core) requires. PSMA 
PET/CT is commonly used in management of PCa. We did robotic-
guided percutaneous trans-gluteal route biopsy to target PSMA 
expressing lesions to counter these two disadvantages. Materials 
and Methods: Patients suspected to have PCa due to raised S. 
PSA, urinary obstruction symptoms, or MR findings were referred 
for PSMA PET/CT. They underwent prostatic biopsy. A prostatic 
lesion with maximum PSMA expression was identified on Axial 
PET/CT images. The lesion was marked as a target and co-axial 
biopsy needle is inserted through percutaneous trans gluteal route 
under robotic guidance. Procedure was performed under local 
anaesthesia. Results: Between September 2021 to March 2022, total 
of 26 patients underwent biopsies. The mean age of the patient 
was 67.0 ± 8.26 (54- 81) years. 12 patient has S. PSA of more than 
100 ng/mL. Mean PSA of the rest of the patients was 23.4 ng/mL. 
Nine patients had PSA of less than 20 ng/mL. Biopsy was uneventful 
in 77% (20) of the patient. 10% (3) Patients had self-limiting mild 
transient hematuria after biopsy, 7% (2) patients experienced mild 
pain while micturition for one day and 1 patient complain acute 
urinary retention for 6 hours. Final HPE was Adenocarcinoma in the 
18 patients. Inadequate samples were noted in the two patients. 
There was no malignancy in 6 patients (all with PSA < 20 ng/mL). 
No patient had an infection or pain post-procedure. Conclusion: 
Robot-guided PSMA targeted percutaneous trans-gluteal prostate 
gland biopsy is a safe and reasonable approach. It helps to target 
the specific PSMA expressing lesion. It could be helpful in patients 
with previously failed biopsies and indeterminate imaging. It is safe 
with relatively no severe complications. The positive yield could 
improve after a lag phase. 

EP-192
Utility of 18F-FDG AND 68Ga-PSMA PET/CT prior to 
177Lu-PSMA radioligand therapy in metastatic castration 
resistant prostate cancer: A prospective study
A. S Babu, J. Jaleel, D. Khan, M. P. Yadav, S. Ballal, M. Tripathi, S. 
Sagar, R. V, R. K. Sahoo, C. S. Bal;  
All India Institute of Medical Sciences, New Delhi, INDIA.

Aim/Introduction: Various studies evaluating response to Lu-
177 PSMA radioligand therapy (RLT) in metastatic castration 
resistant prostate cancer (mCRPC) have shown that there is a 
subset of patients who may not respond and even progress 
after RLT. Increased glycolysis in metastatic lesions and hence 
Fluorodeoxyglucose (FDG) avidity has been suggested as one of 
the reasons for poor response to RLT. We aim to evaluate the utility 
of 18F-FDG and 68Ga-PSMA PET/CT as predictors of response in 
patients with mCRPC undergoing 177Lu-PSMA RLT. Materials and 
Methods: Ten mCRPC patients, who progressed (rising PSA) on 
standard of care (first line or second line therapy) and were referred 
to our department for Lu-177 PSMA RLT were included in our study. 
These patients underwent both 68Ga-PSMA PET/CT and 18F-FDG 
PET/CT during baseline evaluation. Baseline PSA was recorded. 
They received at least 1 cycle of 177Lu-PSMA RLT. Baseline 18F-FDG 
and 68Ga-PSMA PET/CT scans were analysed by two nuclear 
medicine physicians and the number of lesions in each scan were 
noted. Patients were then divided into two groups (group 1 and 2): • 
Group 1: Number of lesions on 68Ga-PSMA PET/CT (PSMA avidity)> 
number of lesions on 18F-FDG PET/CT. • Group 2: Number of lesions 
on 68Ga-PSMA PET/CT ≤ number of lesions on 18F-FDG PET/CT 
(FDG avidity). Patients were followed up for 3 months with serum 
PSA and categorised as - 1) response to therapy (>50% decline in 
s.PSA) or 2) no significant response to therapy (< 50% decrease or 
any increase from baseline s.PSA). Group 1 and group 2 were then 
compared based on their response to RLT using Chi-square test. 
Results: Median age of the patients was 63.5 years (range: 50 to 
79 years) and median baseline PSA was 100 ng/mL (range: 17.16 to 
1000 ng/mL). There were 6 patients in group 1, all showed response 
to therapy (s.PSA decline > 50 %). In group 2, there were 4 patients, 
1 showed response to therapy while 3 had no significant response 
to therapy; rather they showed biochemical progression. There 
was a significant difference in response between the two groups 
(p=0.02). Conclusion: Baseline 18F-FDG and 68Ga-PSMA PET/CT 
can be used as a surrogate biomarker to predict response and 
prognosticate patients prior to RLT in mCRPC. 

EP-193
An International Survey On The Status Of Prostate Cancer 
Theranostics: Radiotracer Utilisation, Growth Predictions 
And Key Challenges
T. Beyer1, L. Freudenberg2, J. Czernin3, F. Giesel4, M. Hacker1, M. 
Hofman5, B. Krause6, R. Hicks7;  
1Med Uni Vienna, Vienna, AUSTRIA, 2ZRN, Grevenbroich, 
GERMANY, 3UCLA, Los Angeles, CA, UNITED STATES OF 
AMERICA, 4Uni Düsseldorf, Düsseldorf, GERMANY, 5PeterMac, 
Melbourne, AUSTRALIA, 6Uni Rostock, Rostock, GERMANY, 
7St Vincents Hospital, Melbourne, AUSTRALIA.

Aim/Introduction: Prostate-specific membrane antigen (PSMA) 
PET imaging has been demonstrated to improve prostate cancer 
(PCa) detection and treatment. There is a growing interest in PSMA 
receptor imaging using [68Ga]Ga- or [18F]-labelled PSMA targeting 
radiopharmaceuticals and subsequent radionuclide therapy of 
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PCa. Materials and Methods: A web-based survey was composed 
to interrogate key areas specific to PCa: the use of PET imaging, 
the clinical value chain, and theranostic applications. In total, 46 
questions were asked, and responses were collected as quantitative 
parameters, ranges, category selection or free text. The survey was 
disseminated through the newsletters of the EANM and DGN, 
the mailing lists of additional associations of nuclear medicine in 
Europe and APAC as well as individual professional contacts in the 
Americas and Africa. The survey was open from January to February 
of 2022. Results: Over 300 valid responses were included in the 
evaluation. Most responses (83%) were given by nuclear medicine 
specialists with extensive experience in PET. Most responses were 
collected from Europe (60%), APAC region (15%) and Americas (9%). 
On average, sites performed 15% of their annual PET workload 
for PC diagnosis. At this time, 22% sites reported that PC ranked 
highest among clinical indications, while 39% reported it to be 
lowest tier. The most frequently used PSMA-PET tracers were [68Ga]
Ga-PSMA-11 (32%) and [18F]PSMA-1007 (31%). Of those sites that 
perform Lu-PSMA therapy (48%), 44% think that personalized 
dosimetry concepts are of great use; 20% think they are not useful, 
while 36% were not sure. Furthermore, of those who do perform 
Lu-PSMA therapy and thought of dosimetry as being “valuable”, 
only one third (36%) actually do it.Users reported a steady growth 
in PSMA-PET (average 50% over the past 5-y) and PSMA-based 
targeted therapies (average 82% over the past 5-y) that is projected 
to grow by a mean 100% over the next 5-years. When asked about 
key barriers to future growth in prostate cancer theranostics, a 
limited radiopharmaceutical supply, insufficient reimbursement, 
shortage of staff as well as a resistance of medical oncologists to 
this concept were most commonly identified. Conclusion: This 
survey indicates a wide albeit variable adoption of PSMA-imaging 
and, more so, targeted therapy for prostate cancer across the globe. 
Several key challenges confront the medical community, authorities 
and patient advocacy groups in order to make this a sustainable 
contribution to personalized medicine 

EP-194
Optimisation of Ga-68 PSMA imaging on a Siemens 
Biograph VISION PET/CT Scanner
C. Keele1, H. Tam1, K. Wallitt1, A. Eccles1, T. Barwick1,2, C. Bowen1;  
1Imperial College Healthcare NHS Trust, London, 
UNITED KINGDOM, 2Department of Surgery and Cancer, 
Imperial College, London, UNITED KINGDOM.

Aim/Introduction: Ga-68 Prostate Specific Membrane Antigen 
(PSMA) PET/CT is increasingly used in biochemical relapse and high 
risk staging of prostate cancer patients. However, the number of 
scans a centre can perform per day is limited by the time per scan. 
We aimed to assess if reducing the scan time for Ga-68 PSMA on a 
Siemens Biograph VISION PET/CT scanner impacts image quality. 
Materials and Methods: Current scan times for Ga-68 PSMA scans 
performed at our institution (Siemens Biograph VISION) are 2 
minutes per bed position (or 2.5 minutes for patients over 100kg). 
List mode scan data for 27 patients who attended the department 
for Ga-68 PSMA scans between September 2021 and February 2022 
were reconstructed to simulate images with scan times reduced by 
30 seconds and 1 minute per bed position. Reconstructed data sets 
were anonymised and blindly reviewed by 3 experienced reporters. 
Image quality was scored on a four-point scale (1. suboptimal, 2. 
satisfactory, 3. good, 4. excellent) and Standard Uptake Values (SUVs) 
were compared at specific sites of disease across the downsampled 

scans and the original scan. All reconstructions were assessed by a 
further experienced reporter to score image quality independently. 
Signal to Noise rations (SNRs) for a uniform region within the liver 
were also calculated for each reconstruction. Results: Preliminary 
data suggests a statistically significant reduction in image quality 
score for the downsampled reconstructions when the three 
reconstructions were viewed together (p<0.001, Friedman test). 
However, when viewed independently, no significant difference in 
image quality score was found between the full reconstruction and 
the 30 second downsampled reconstruction (p=0.071, Wilcoxon 
test). When the full reconstruction was scored independently, 
96.3% of the images were rated as ‘satisfactory’ or above. Across 
both downsampled reconstructions, this value was 92.6%. Mean 
image quality scores for the full reconstruction and the 30 second 
downsampled reconstruction were 2.7 and 2.44 respectively (2 
being ‘satisfactory’ and 3 being ‘good’). There was no statistically 
significant difference between lesion SUVs across all reconstructions 
(0.129<p<0.694, paired t-tests). As expected, a decrease in SNR 
was observed in the downsampled images, although plots of 
SNR against patient weight show some overlap as image time is 
decreased. Conclusion: Analysis so far indicates that a 30 second 
downsampled image would be of diagnostic quality. Analysis will 
be extended to consider Contrast to Noise ratios, to further assess 
the impact of downsampling on lesion detectability. 

EP-195
Simplified Semi-Quantification of [18F]PSMA-1007 Uptake 
in Treatment-Naïve Primary Prostate Cancer
N. Ahmadi Bidakhvidi1,2, M. Koole2, W. Everaerts3, S. Joniau3, C. M. 
Deroose1,2, K. Goffin1,2;  
1Nuclear Medicine, University Hospitals Leuven, Leuven, 
BELGIUM, 2Nuclear Medicine and Molecular Imaging, 
Department of Imaging and Pathology, KU Leuven, Leuven, 
BELGIUM, 3Urology, University Hospitals Leuven; Urogenital, 
Abdominal and Plastic Surgery, Department of Development 
and Regeneration, KU Leuven, Leuven, BELGIUM.

Aim/Introduction: Accurate quantification of prostate-specific 
membrane antigen (PSMA) radiotracer uptake is needed for 
reliable interpretation of PET scans, assessing PSMA-expression 
as an imaging-biomarker for tumour characterization and aiding 
in patient selection for targeted radioligand therapy with PSMA-
ligands. Our aim is to investigate the relationship between the 
quantitative influx rate constant Ki estimated from a dynamic 
and static, pelvic [18F]PSMA-1007 PET and semi-quantitative 
parameters derived from a static, whole-body [18F]PSMA-1007 PET, 
in a cohort of treatment-naïve primary prostate cancer patients. 
Hereby we want to determine which semi-quantitative parameter 
best reflects PSMA-expression levels in primary prostate cancer 
tumours. Materials and Methods: This monocentric prospective 
study includes 6 intermediate-risk and 14 high-risk treatment-
naïve primary prostate cancer patients undergoing [18F]PSMA-
1007 PET/MRI, consisting of a dynamic, pelvic [18F]PSMA-1007 PET 
acquisition at 0-30 minutes and static, whole-body [18F]PSMA-1007 
PET acquisition at a median of 68 minutes (range 60-82 minutes) 
post-injection. Volume-of-interests (VOIs) were manually drawn 
on malignant prostate tumours on the static PET and transferred 
to the dynamic PET, generating time-activity curves for each 
tumour. Image-derived input function was extracted from both 
femoral arteries. Quantitative analysis was performed using PMOD 
and Ki was calculated using the Patlak-Plot. VOIs of 6 background 
organs (BKG: descending thoracic aorta, bone marrow, muscle, 
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liver, spleen and parotid gland) were drawn on the static PET in 
order to normalize the SUV tumour of the static whole-body PET. 
SUV was normalized to body weight. The correlations between Ki 
and SUVmax, SUVmean, SUVmean x volume, volume and SUVRBKG 
of prostate cancer tumours were investigated using a Pearson’s 
correlation coefficient. Results: We included a total of 27 malignant 
prostate tumours. Ki tumour had a good correlation with SUVmax 
tumour and SUVmean tumour on the static whole-body PET (R2: 
0.61 and 0.71, respectively). Highest correlations between Ki 
tumour and SUVRBKG were observed for descending thoracic aorta 
and muscle as background organs (R2: 0.72 and 0.72, respectively). 
No significant correlation was observed between Ki tumour and 
tumour volume, or between Ki tumour and SUVmean tumour x 
tumour volume. Conclusion: In primary prostate cancer tumours, 
a good correlation was observed between the influx rate constant 
Ki and static, semi-quantitative parameters SUVmean and SUVR BKG 
using the descending thoracic aorta and muscle as background 
organs. These semi-quantitative parameters best reflect the 
underlying PSMA-expression in prostate cancer tumours.

EP-196
The Pre-Therapeutic introduction of n.c.a. 177Lu-PSMA 
I&T (“LuteScan”) as a SPECT compatible radioligand for 
Imaging of Metastatic Prostate Cancer Patients
G. Limouris1,2, M. B. Dolgushin3, V. Krylov4, M. I. Paphiti5, A. 
Manetou6, V. R. McCready7, A. G. Zafeirakis2;  
1Nuclear Medicine, Medical School, National and Kapodistrian 
University of Athens, Athens, GREECE, 2Nucl Med Dept, Army 
Share Fund Hospital of Athens, Athens, GREECE, 3Radiology 
Dept, FTsMN Federal State Institute, Federal Med Biol Agency, 
Moscow, RUSSIAN FEDERATION, 4Nuclear Medicine Department 
“Anatoly Tsyb” Research Center, Obninsk, RUSSIAN FEDERATION, 
5Nucl Med Dept, National Health System, Athens, GREECE, 
6Nuclear Medicine Dept, Army Share Fund Hospital of Athens, 
Athens, GREECE, 7Institute Cancer Research, Sutton Surrey and 
Royal Sussex County Hospital, Brighton, UNITED KINGDOM.

Aim/Introduction: Intense PSMA activity on 68Ga‐PSMA functional 
imaging is one of the inclusion criteria for implementing 177Lu-PSMA 
radioligand therapy (RLT), ensuring adequate PSMA expression on 
the tumoral lesions. Besides 99mTc-PSMA-I&S we introduce 177 Lu-
PSMA-I&T as a diagnostic whole-body scan (called by us “LuteScan”) 
before the initialization of the RLT, as an alternative to the prerequisite 
68Ga‐PSMA staging PET/CT scan. We aim to assess the intensity of 
PSMA activity not only regarding the prostate metastatic extent 
but particularly in the dose-limiting organs i.e., the lacrimal, parotid, 
submandibular, sublingual glands, and kidneys. Materials and 
Methods: After institutional review board approval and informed 
consent in 17 patients with metastatic castration-resistant prostate 
cancer (mCRPC), candidates for radiopeptide therapy (median age 
74 years), 444 MBq (12 mCi) of n.c.a. 177 Lu-PSMA I&T (“LuteScan”) was 
pre-therapeutically, i.v. infused. For dosimetry reasons, 24 and 48 
hr p.i whole-body acquisitions followed immediately; in addition, 
a 24 and 48 hr tomo-scintigraphy over (a) the lower part of the 
head, including the lacrimal and all salivary glands, and (b) the 
upper abdomen/lumbar region, including kidneys, was performed 
Results: In 15 out of 17 (82, 2%) mCRPC patients, pre-therapeutic 
n.c.a. 177 Lu-PSMA I&T SPECT scan (“LuteScan”) demonstrates them 
to be PSMA-avid. The absorbed dose for the lacrimal and parotid 
glands was 2.6 ± 1.4 and 2.1 ± 1.2 Gy/GBq respectively, for kidneys 
0.81 ± 0.28 Gy/GBq and for bone marrow 0.038 ± 0.009 Gy/GBq. 

Conclusion: The pre-therapeutic n.c.a. 177 Lu-PSMA I&T avid-scan 
(“LuteScan”) in mCRPC patients (a) refers them for further 177Lu-PSMA 

therapy and (b) besides 99mTc-PSMA-I&S scan it might represent a 
clinical alternative to 68Ga‐PSMA, where the latter is restricted or 
not available. Dosimetry of kidneys, lacrimal and salivary glands 
exhibiting high physiological uptake of radiolabeled PSMA-ligands, 
considered dose-limiting organs, should be a necessary appendage. 

EP-197
Diagnostic Performance of 18F-PSMA-1007 PET/CT in the 
Diagnosis and Follow-up of Patients with Prostate Cancer: 
Experience in CUDIM-Uruguay
G. dos Santos1,2, D. Gutierrez1, O. Alonso1,2, P. Duarte2, J. 
Gambini2,1;  
1Hospital de Clinicas, Montevideo, URUGUAY, 
2CUDIM, Montevideo, URUGUAY.

Aim/Introduction: Among many 18F-labeled prostate-specific-
membrane-antigen (PSMA) targeted PET/CT tracers, the novel 
18F-PSMA-1007 had demonstrated interesting properties for the 
diagnostic evaluation of prostate cancer (PCa) as high labeling 
yields, outstanding tumor uptake and minimal excretion through 
the urinary-tract. The aim of our investigation was to determine the 
clinical value (detection rates) of 18F-PSMA-1007 PET/CT in different 
clinical scenarios. Materials and Methods: A sample of 66 patients 
(median age: 69.7, range: 49-82 years; median PSA level: 12 ng/mL; 
range: 0.05-142 ng/mL; Gleason Score >6) at initial staging (n=9, 
14%) or with biochemical recurrence (n=57, 86%) after radical 
prostatectomy (n=31, 54%) or radiotherapy/hormonotherapy 
(n=26, 46%) were included between June2020-March 2022. All 
patients underwent a PET/CT scan with 18F-PSMA-1007 with a 
16 or 64-slice PET/CT with TOF correction, 120 minutes after the 
iv administration of 4.2 MBq/Kg. Areas of abnormal tracer uptake 
above background activity outside of organs with physiologic 
tracer biodistribution were considered as suggestive of prostate 
cancer disease. Results: The normal organ biodistribution of 
18F-PSMA-1007 has proven highly similar to other PSMA-targeted 
radiotracers, such as DCFBC, PSMA-617 or DCFPyL. 18F-PSMA-1007 
had hepatobiliary clearance showing high uptake in the liver and 
gallbladder, while limited uptake was found in the kidneys and 
urinary bladder. 18F-PSMA-1007 PET/CT demonstrated abnormal 
findings in 57 patients (positivity rate: 86%). At least one suspicious 
lesion for prostate cancer metastasis was detected in 32 (48%) of 
66 patients. The lesions were detected by the radiopharmaceutical 
in the following sites: bone (n=24 patients), lymph-nodes (n=20 
patients), prostate (n=34 patients), lung (n=6), suprarenal gland 
(n=1) and muscle (n=1) for 18F-PSMA-1007 PET/CT. The smallest 
size of a lesion detected was 3.7mm. Lowest detected PSA value was 
0.05 ng/ml. The detection rates for extrapelvic disease (metastases) 
for PSA levels 0-<0.5, 0.5<1, 1<2, 2<5 and >5 ng/mL were 37.5%, 
62.5%, 66.6%, 47% and 59% respectively. The positivity (detection 
rate) of having metastasis was established in 90% of the patients 
with PSA higher than 2.0 ng/mL. Conclusion: 18F-PSMA-1007 PET/
CT is a novel imaging technique demonstrating clinically relevant 
information for the detection of lesions in the diagnosis and follow-
up of patients with prostate cancer, even at low PSA levels. Low 
urinary excretion of 18F-PSMA-1007 present clear advantage for 
pelvic interpretation.
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EP-198
68Ga-PSMA PET/CT scan in patients with high-risk prostate 
cancer (PC) with ISUP grade 5
M. Dyankova1,2, Z. Dancheva1, T. Stoeva1, S. Chausheva1, T. 
Yordanova1, B. Chaushev1, A. Klisarova1;  
1St. Marina University Hospital, Department of Nuclear 
Medicine, Varna, BULGARIA, 2Medical University Varna 
“Prof. Dr. Paraskev Stoyanov”, Varna, BULGARIA.

Aim/Introduction: International Society of Urological Pathology 
(ISUP) grade is the superior predictor for advanced disease at 
diagnosis. The aim of our study was to investigate the role of 68Ga-
PSMA PET/CT in patients with high risk PC with ISUP grade 5 in 
different diagnostic groups of patients: to determine the relationship 
between prostate specific antigen (PSA) and the detection rate 
for the different localizations of malignant involvement of the PC, 
as well as to analyze the features of nodal and bone metastasis. 
Materials and Methods: We analyzed retrospectively and included 
in the study a total of 64 patients diagnosed with PC in the period 
07.2019 - 01.2021. For this purpose, we divided the patients into 
three groups: 1) with biochemical relapse (BHR) after radical therapy; 
2) with biochemical progression (including PSA <0.2 ng / ml) after 
radical prostatectomy (RP); 3) with primary PC referred for staging. 
Results: We found the highest detection rate for distant metastases 
in all groups of patients and in the assessment of the whole cohort 
43 (70.5%). The detection rate of bone metastatic lesions was higher 
(70.0%) at lower PSA values   <10.0 ng / ml compared to 33.3% at 
PSA ≥ 10.0 ng / ml (p=0.152), in contrast to other localizations of 
malignant PC involvement in patients in group I. In patients in 
group II, a statistically significant positive association was found 
between PSA values   and the detection rate for distant lymph nodes 
(LN) (p = 0.041), distant metastases in total (p=0.002), and for total 
detection rate (positive PSMA-PET/CT results), p = 0.002. We found 
a statistically significant relationship between PSA values   and the 
detection rate only for distant metastatic LV (p=0.012) in patients in 
group III. When evaluating the entire cohort of patients, we found 
a high detection rate for metastatic LV (regional or distant) (47.5%) 
with the most common cases of external iliac and retroperitoneal 
LV (21.3%). The incidence of detection for bone metastases was also 
high (55.7%) with the most common cases of PSMA-active sclerotic 
lesions (34.4%). The frequency for false-negative bone findings 
(11.5%) was also relatively high. Conclusion: 68Ga-PSMA PET/CT 
is an excellent imaging method for PC detection in patients with 
ISUP grade 5 with BHR and for PC staging. The results of the present 
study showed a relatively high incidence of false-negative findings 
(mostly bone lesions), which requires special attention during 
interpreting the results. Keywords: 68Ga-PSMA PET/CT, ISUP grade 5 

EP-199
Prognostic significance of semi-quantitative18F-
PSMA-1007 PET/CT parameters in mCRPC patients before 
177Lu-PSMA-617 therapy
M. Cuzzocrea1, G. Paone1, G. Treglia1,2,3, T. Ruberto1, M. 
Raditchkova1, L. Ceriani1,2, L. Giovanella1,4;  
1Clinic for Nuclear Medicine and Molecular Imaging, Imaging 
Institute of Southern Switzerland, Ente Ospedaliero Cantonale, 
Bellinzona, SWITZERLAND, 2Faculty of Biomedical Sciences, 
Università della Svizzera Italiana, Lugano, SWITZERLAND, 
3Academic Education, Research and Innovation Area, 
General Directorate, Ente Ospedaliero Cantonale, Bellinzona, 
SWITZERLAND, 4Thyroid Centre–Clinic for Nuclear Medicine, 
University Hospital and University of Zürich, Zürich, SWITZERLAND.

Aim/Introduction: Lutetium-177 prostate-specific membrane 
antigen -617 (Lu-PSMA) therapy is a promising targeted treatment 
for patients with metastatic castration resistant prostate cancer 
(mCRPC). 18F-PSMA-1007 PET/CT (PSMA-PET) performed prior to 
therapy could provide additional information to predict patients 
outcome. The aim of this study was to evaluate whether quantitative 
parameters are able to predict early biochemical failure (EBF) 
during treatment and overall survival (OS). Materials and Methods: 
Patients with mCRPC who performed PSMA-PET before receiving 
Lu-PSMA therapy were retrospectively included in the analysis. All 
PSMA avid metastases were semi-automatically segmented, using 
a threshold of 40% of SUVmax. The reference metastatic lesion 
with higher SUVmax value (RL-SUVmax), total PSMA tumor volume 
(tPSMA-TV) and TLQ (quotients of tumor volume and SUVmean 
summed over all metastases) were collected. OS and biochemical 
response were available for all patients. Sum rank test and receiver 
operating characteristics (ROC) curves were performed for statistical 
analysis. Results: Thirteen patients were included in the analysis 
and a total of 371 lesions were segmented on PSMA PET. In our 
population 6/13 patients died and 10/13 had biochemical failure 
during Lu-PSMA therapy. Among semi-quantitative parameters, RL-
SUVmax was statistically different in patients with EBF compared 
to patients without EBF during Lu-PSMA treatment (median 33.6 
[range 20-184] vs 74.5 [47-94] ; p-value= 0.05). At ROC analysis, RL-
SUVmax correctly classifying patients with EBF with a sensitivity 
and specificity of 80% and 100% respectively using a cut-off value 
≤ 39.7 (AUC 0.867, 95% CI 0.569 -0.987, p=0,0006). RL-SUVmax, TLQ 
and tPSMA-TV were not statistically significant prognosticator of 
OS, despite a trend in the data. Conclusion: Our preliminary results 
suggest that quantitative PSMA-PET parameters prior to treatment 
may be useful in predicting patient outcome. Lower RL-SUVmax 
values (i.e. low PSMA expression) seem to be related to early 
biochemical failure during Lu-PSMA therapy, but further studies in 
larger patient cohorts are needed. 

EP-200
Comparison of biodistribution of 18F-PSMA-1007 and 68Ga-
PSMA-11 in prostate carcinoma patients
N. Rana, K. Tanwar, H. Singh, B. R. Mittal;  
Post Graduate Institute of Medical Education 
and Research, Chandigarh, INDIA.

Aim/Introduction: With the worldwide increase in incidence of 
prostate cancer in men, the major challenge is management of 
biochemical relapse of disease after primary curative treatment. 
Introduction of prostate specific membrane antigen (PSMA) 
targeted PET/CT imaging using 18F-PSMA and 68Ga-PSMA has paved 
the path for early recurrence detection. The aim of this study was to 
analyse and compare the biodistribution of 18F-PSMA-1007 and 68Ga-
PSMA-11. Materials and Methods: A total of 30 male patients with 
prostate carcinoma, referred for staging or restaging were included. 
One group (n=15) underwent 18F-PSMA-1007 PET/CT imaging 
and the second group (n=15) underwent 68Ga-PSMA-11 PET/CT 
imaging. Activity administered were 5 MBq/kg for 18F-PSMA-1007 
and 1.85 MBq/kg for 68Ga-PSMA-11. Whole body PET/CT images 
were acquired for all the patients using hybrid PET/CT scanner 
post 40 mins of radiotracer administration. The biodistribution of 
both radiotracers was quantified by SUVmean. On fused transaxial 
slice of each patient image, a spherical volume of interest (VOI) 
was deposited inside the organ parenchyma of brain(3.52cm3), 
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lacrimal and salivary glands(826mm3), thyroid(43.5mm3), arch of 
aorta(826mm3), lung(3.52cm3), liver(3.52cm3), spleen(3.52cm3), gall 
bladder(826mm3), pancreas(826mm3), small intestine(3.52cm3), 
kidneys(3.52cm3), urinary bladder(3.52cm3) and gluteus 
muscle(3.52cm3). The SUVmean in case of prostate was calculated 
using threshold of 40 % of SUVmax. The mean quantified values 
of each organ were compared in both radiotracers using Mann-
Whitney U test. Results: In case of 18F-PSMA-1007, the maximum 
tracer uptake was observed in gall bladder (27.19±12.95) followed 
by salivary glands(15.96±3.87), liver(14.86±5.5), spleen(13.46±4.71) 
and kidneys(12.85±2.63). In case of 68Ga-PSMA-11, maximum 
uptake was observed in kidneys(31.51±12.21) followed by salivary 
glands(15.54±5.33), urinary bladder(12.98±8.72) and lacrimal 
glands(7.57±2.94). For both radiotracers, least tracer uptake was 
observed in brain, lung and gluteus muscle having similar uptake 
values of 0.08±0.05, 0.55±0.22 and 0.58±0.25. There was no 
statistically significant difference in the mean values of SUVmean of 
two tracers in case of brain, lacrimal, parotid, submandibular, arch 
of aorta, lung, small intestine, gluteus muscle and prostate lesions 
(p>0.05). However, the difference was statistically significant for 
thyroid, liver, spleen, pancreas, gall bladder, kidneys and urinary 
bladder (p<0.05). Conclusion: The biodistribution pattern and 
lesion uptake of 18F-PSMA-1007 and 68Ga-PSMA-11 is almost similar, 
with major difference in the urinary system and hepatobiliary 
clearance. Both tracers may be interchangeably used for prostate 
cancer imaging, with 18F-PSMA-1007 offering additional advantage 
in evaluation of pelvic lesions. 
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EP-201
Head to Head Comparison of [68Ga]Ga-FAPI-04 and 
[68Ga]Ga-DOTATATE PET/CT in Patients With Recurrence 
Medullary Thyroid Carcinoma
E. Isik, C. Civan, D. Has Simsek, Z. G. Özkan, N. Gül, S. M. Ertürk, Y. 
Sanli, S. Kuyumcu;  
Istanbul University Istanbul Faculty of Medicine 
Nuclear Medicine Department, Istanbul, TÜRKIYE.

Aim/Introduction: This study compares the diagnostic performance 
of [68Ga]Ga-FAPI04(FAPI) and [68Ga]Ga-DOTATATE(DOTA) PET/CT in 
patients with known or suspected metastatic medullary thyroid 
carcinoma(MTC). Materials and Methods: Sixteen MTC patients 
undergoing FAPI and DOTA-PET/CT due to high calcitonin (Ct) 
(>150 pg/mL) levels between 2020 and 2022 were included. 
Two readers evaluated all images documenting all lesions 
with abnormal uptake and classified them into four groups 
(locoregional metastases including recurrent tumor and cervical 
lymph nodes(LN), mediastinal LN, liver, and bone metastases). For 
patients with numerous metastases, cut-of values for mediastinal 
lymph nodes and bone/liver lesions were 10 and 20, respectively. 
Maximum standardized uptake values(SUVmax) of all lesions 

were measured, and sensitivity, specificity, and accuracy of DOTA 
and FAPI-PET were calculated. Continued values were given as 
median (interquartile range[IQR]. Results: The cohort included 16 
patients(8 female, 50%; average age 50.9±16.7 years). The median 
time from the initial diagnosis to FAPI was 101 months [114]. The 
median Ct and CEA levels were 3982 pg/mL [18476] and 17.3 ng/
ml [37.8], respectively. FAPI and DOTA were positive in 13(81%) 
and 14(88%) patients, with 142 and 175 lesions, of which 137 and 
113 were true positive, respectively. Median SUVmax was higher 
on FAPI compared to DOTA(9.1 vs 5.6). FAPI detected locoregional 
lesions, mediastinal LNs and bone metastases in 9(56%), 11(69%) 
and 6(38%) patients, respectively; whereas DOTA detected 
in 11(69%), 10(62%) and 6(38%) patients. Median SUVmax of 
metastatic locoregional lesions(8 vs 4.5), mediastinal LNs(7.5 vs 3.6), 
and bone metastases(7.6 vs 6.3) were higher on FAPI compared 
to DOTA despite being not statistically significant (p>0.05). Five 
patients(31%) with FAP expressing liver lesions showed no uptake 
on DOTA-PET. MRI confirmed liver metastases in 3 of these patients; 
however, 2 of the FAP-expressing lesions were confirmed as 
hemangioma. In lesion-based analyses, sensitivity(92% vs 77%) and 
accuracy (93% vs 55%) of FAPI were higher than DOTA. Accuracy of 
FAPI for detection of locoregional lesions(88% vs 75%), mediastinal 
LNs(94% vs 81%) and bone metastases(81% vs. 69%) was also 
higher. False-positive findings of DOTA included mostly reactive LNs 
and bone hemangiomas. Conclusion: This preliminary study shows 
that FAPI-PET shows promising results for detecting metastases in 
patients with MTC. Although the diagnostic performance of FAPI 
is comparable to DOTA on a per-patient basis, FAPI demonstrated 
higher sensitivity and accuracy in lesion-based analyses, particularly 
for liver metastases. References: 1.(68)Ga-FAPI PET/CT: Tracer Uptake 
in 28 Different Kinds of Cancer, C.Kratochwil et al., J Nucl Med2019 
Vol.60 Issue6 Pages801-805

EP-202
Prostate-Specific Membrane Antigen (PSMA)-Expression 
in Poorly Differntiated and Anaplastic Thyroid Cancer - a 
new theranostic option?
F. Eilsberger1, P. Di Fazio2, E. Maurer2, J. Manoharan2, C. Keber3, A. 
Pfestroff1, D. Librizzi1, D. K. Bartsch2, M. Luster1, S. Wächter2;  
1Philipps University, Department of Nuclear Medicine, 
University Hospital Marburg, Marburg, GERMANY, 
2Philipps University, Department of Visceral, Thoracic and 
Vascular Surgery, University Hospital Marburg, Marburg, 
GERMANY, 3Philipps University, Department of Pathology, 
University Hospital Marburg, Marburg, GERMANY.

Aim/Introduction: Studies have indicated prostate-specific 
membrane antigen (PSMA) expression in the neovasculature of 
thyroid carcinomas. Based on the limited therapeutic options for 
patients with poorly differentiated (PDTC) and anaplastic (ATC) 
thyroid carcinoma, the aim of our study was to investigate PSMA 
expression in a theranostic setting. Materials and Methods: We 
analyzed the results of Gallium68-PSMA-PET/CT in four ATC and 
six PDTC patients compared to Fluorine18-FDG-PET/CT, which was 
also performed as the standard of care. If feasible PSMA expression 
was assessed by immunohistochemistry (IHC) in tissue samples of 
the respective patients. In addition, supplemental retrospective 
tissue sections from 22 ATC and six PDTC patients were examined 
for PSMA expression without corresponding imaging. Results: 
Gallium68-PSMA-PET/CT showed heterogeneous uptake among 
patients and/or lesions. Eight of the ten patients studied (four 
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ATC, four PDTC) showed increased glucose metabolism without 
increased PSMA uptake in the lesions. In one patient (PDTC), lesions 
were positive on Fluorine18-FDG-PET/CT whereas Gallium68-PSMA-
PET/CT showed heterogeneous tracer accumulation. Another 
patient (PDTC) had only PSMA-positive lesions and underwent two 
cycles of Lutetium177-PSMA therapy, achieving stable disease for 
seven months. Twenty-seven of the 39 ATC and 13 of the 22 PDTC 
tissue samples examined displayed strong PSMA expression in IHC. 
In three of the patients studied, there was a correlation between 
immunohistochemical PSMA expression (absent/low/strong) 
and visual assessment on Gallium68-PSMA-PET/CT. Conclusion: 
Gallium68-PSMA-PET/CT can be a diagnostic tool in selected PDTC 
patients and might add a new therapeutic option in case of intense 
PSMA-uptake. 

EP-203
131I-SPECT/CT usefulness in patients with Hashimoto’s 
thyroiditis (HT) coexistence with papillary thyroid 
carcinoma (PC) without risk factors at surgery followed 
in a long-term follow-up after thyroidectomy and 
radioiodine ablation
A. Marongiu, S. Nuvoli, P. Solinas, M. Rondini, A. Papaleo, A. Spanu, 
G. Madeddu;  
Unit of Nuclear Medicine, University of Sassari, Sassari, ITALY.

Aim/Introduction: HT coexistence with PC has been reported, but 
it remains controversial that autoimmune inflammatory disease 
may affect patient outcomes after thyroidectomy and radioiodine 
ablation. We further evaluated this problem in HT/PC patient group 
in long-term follow-up. Materials and Methods: Among a large HT/
PC patient group submitted to total thyroidectomy and radioiodine 
ablation, 64 patients without risk factors at surgery, such as 
extrathyroid tumor extension, multifocality, neck lymph node (LN), 
or distant metastases were retrospectively enrolled. Tumor size was 
≤10 in 42 cases and >10 in 22 cases. Forty-two patients were at very 
low risk (VL) and 22 at low risk (L). We also evaluated 283 PC age/sex 
control patients without HT and risk factors. All patients underwent 
131I-whole-body scans (WBS) and SPECT/CT during follow-up after 
185 MBq radioiodine diagnostic dose. In all cases, thyroglobulin 
serum levels and AbTg were sequentially assayed. Results: During 
follow-up, 20/64 HT/PC patients, 9 with microcarcinoma, developed 
metastases (Group 1), while in 44/64 cases, 33 with microcarcinoma, 
no metastases were ascertained (Group 2). In particular, in Group 
1 patients, 9 VL and 11 L, WBS detected 9 metastatic neck LN 
classified as unclear in 9 patients, while SPECT/CT identified 24 
metastases characterizing the 9 unclear lesions and also 15 occult 
lesions (14 neck and 1 mediastinal LN) in 11 cases. Thyroglobulin 
was undetectable in 16 cases (12 with AbTg) and <2.5 ng/ml in 
four cases (1 with AbTg). In Group 2 patients, no metastases were 
ascertained at WBS and SPECT/CT. Among 283 control patients, 20 
(7%), 10 VL and 10L, underwent metastases during follow-up. SPECT/
CT identified 22 neck metastatic foci and 7 distant metastases (5 
mediastinal, 1 lung, 1 spine), while WBS evidenced 5 neck and 3 
distant metastases (2 mediastinal and 1 lung); however, except for 
lung lesion, the other neoplastic foci were classified as unclear at 
WBS. Thyroglobulin was ≥2.5 ng/ml in 9 cases, undetectable in 11 (3 
with AbTg). Conclusion: The HT/PC patients without risk factors at 
surgery showed an adverse tumor course during follow-up in 31.2 
% of cases, many of these with microcarcinoma. Unlike other studies 
in the literature, the univariate analysis showed an increased risk of 

metastasis in patients with HT coexistence with PC, Odds ratio of 
5.98 (95% CI 2.98-12.00) p<0.0001. Moreover, 131I-SPECT/CT proved 
an accurate diagnostic tool to identify metastases with significantly 
(p<0.0001) better performance than WBS also when thyroglobulin 
was undetectable or very low. 

EP-203a
Establishment of PET/MRI “Dual threshold” quantitative 
diagnostic criteria for identifying lymph node metastasis 
in patients with papillary thyroid carcinoma
T. Han1, Z. Quan1, H. Wei2, X. Zhao1, M. Wang1, X. Meng1, J. Wang1, 
G. Li1, J. Wang1, F. Kang1;  
1Department of Nuclear Medicine, Xijing Hospital, 
Fourth Military Medical University, No.127 West Changle 
Road, Xi’an, CHINA, 2Department of Thyroid and 
Breast Surgery, Xijing Hospital, Fourth Military Medical 
University, No.127 West Changle Road, Xi’an, CHINA.

Aim/Introduction: We aimed to establish diagnostic criteria for 
identifying lymph node metastasis (LNM) in patients with papillary 
thyroid carcinoma (PTC) based on integrated 18F-fluorodeoxy-
D-glucose positron emission tomography/magnetic resonance 
imaging (18F-FDG PET/MRI), in order to guide surgical lymph 
node (LN) dissection. Materials and Methods: 18F-FDG PET/MRI 
and ultrasound (US) imaging examined by within 2 weeks before 
surgery of 14 patients with 196 suspected LNs were retrospective 
analyzed to assess N staging. Sizes of all visible cervical LNs were 
measured on MRI axial fat-suppressed T2-weighted images, and the 
maximum standardized uptake value (SUVmax) of the same LN was 
measured by PET. Based on postoperative histopathology, optimal 
quantitative diagnostic criteria of MRI and PET/MRI for identifying 
LNM were established by logistic regression analysis and ROC 
analysis. The sensitivity, specificity, and accuracy of the established 
quantitative criteria for determining surgical LN dissection were 
compared with the US. Results: Twenty-one suspected LN regions 
were dissected. Postoperative pathology showed 15 malignant 
and 6 benign regions, including 58 malignant and 120 benign LNs. 
Univariate and multivariate logistic regression analysis showed that 
PET SUVmax and short diameter on MRI (SD-MRI) were independent 
predictors of malignancy. The cutoff value of SD-MRI was calculated 
to be 5.7 mm (area under the curve, AUC=0.812; Youden Index, 
YI=0.463). For the LN thresholds of ≥5.7-vs-<5.7 mm, cutoff values 
of SUVmax were 1.6 and 1.8, respectively. By combining the above 
“Dual threshold” quantitative diagnostic criteria (SD-MRI ≥5.7 mm 
& SUVmax≥1.6 or SD-MRI <5.7 mm & SUVmax≥1.8), the AUC and YI 
of hybrid PET/MRI could be improved to 0.909 and 0.818. Based on 
regional level analysis, sensitivity, specificity and accuracy of LNM 
diagnosis by US-vs-quantitative MRI-vs-PET/MRI “Dual threshold” 
criteria were 73.3%, 83.3%, 76.2%-vs-80.0%, 50.0%, 71.4%-vs-86.7%, 
83.3%, 85.7%, respectively. Compared with MRI, the established 
PET/MRI criteria can correct 10.7% (21/196) and 9.5% (2/21) of 
false-positive errors in LNM and regional detection, respectively. 
Conclusion: The PET/MRI multimodality “Dual threshold” approach 
achieved better accuracy than MRI single-modality quantitative 
criteria for identifying LNM in patients with PTC. For guiding the 
extent of LNM dissection, this new approach reduced the omission 
rate and had better accuracy compared with either US or MRI.  
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EP-204
The Effect of Sodium Iodine Symporter Protein on 
Ablation Success in Patients With Differentiated Thyroid 
Cancer
G. Mutevelizade1, N. E. Kocer2, M. Reyhan3;  
1Department of Nuclear Medicine, School of Medicine, Celal Bayar 
University, Manisa, TÜRKIYE, 2Department of Pathology, Faculty of 
Medicine, Adana Dr. Turgut Noyan Research and Treatment Center, 
Baskent University, Adana, TÜRKIYE, 3Department of Nuclear 
Medicine, Faculty of Medicine, Adana Dr. Turgut Noyan Research 
and Treatment Center, Baskent University, Adana, TÜRKIYE.

Aim/Introduction: The aim of this study was to investigate 
immunohistochemical staining of sodium iodide symporter and 
its effect on response to I-131 therapy in differentiated thyroid 
carcinoma patients. Materials and Methods: We evaluated NIS 
expression, the intracellular distribution of NIS, iodine-131 uptake 
in residual tissues on post-ablation I-131 whole-body scan, and the 
ablation status after 100 mCi I-131 therapy. We also investigated 
NIS expression and localization in tumoral paraffin-embedded 
tissues. Results: In this retrospective study, a total of 35 patients 
(mean age 44.17 ± 12.9 years, 27 female, 8 male) were studied. 
21 of these patients responded to radioiodine therapy and 14 
did not. The difference was not statistically significant between 
NIS expression and iodine-131 uptake in residual tissues on post-
ablation I-131 whole-body scan. When we compared the patients 
who responded to radioiodine therapy and the poor responder 
group, NIS expression and iodine-131 uptake in residual tissues 
didn’t demonstrate a statistically significant difference [(p=0.308) 
(p=0.985) respectively]. 47.6% of the patients in the successful 
ablation group and 85.7% in the unsuccessful ablation group had 
intracellular NIS immunostaining. The difference was not statistically 
significant (p=0.139). 52.4% of the patients in the successful 
ablation group and 7% in the unsuccessful ablation group had 
NIS immunostaining at the basolateral membrane. The difference 
was statistically significant (p<0.05). Conclusion: In conclusion, 
we did not find any significant difference between successful and 
unsuccessful ablation groups in terms of NIS expression, however, 
we concluded that the intracellular (cytoplasmic) localization of 
NIS is one of the main causes of ablation failure regardless of NIS 
expression in DTC patients. 

EP-205
Diagnostic Performance of FDG-PET/CT in Anaplastic 
Thyroid Carcinoma Staging
I. Vitorino, I. Patrocínio-Carvalho, T. Nunes da Silva, T. Cruz Ferreira, 
R. Sousa, D. Fraga, D. Rombo, E. Sousa, V. Leite, L. Salgado;  
Instituto Português de Oncologia Lisboa 
Francisco Gentil, Lisbon, PORTUGAL.

Aim/Introduction: Anaplastic thyroid carcinoma (ATC) is a very 
rare type of thyroid cancer, highly aggressive, and with a very 
poor prognosis. ATC is associated with fast growth, extensive local 
invasion, and distant metastases.According to recent American 
Thyroid Association guidelines [1], 2-deoxy-2-[18F]fluoro-D-glucose 
Positron Emission Tomography/Computed Tomography (FDG-
PET/CT) is considered the best staging method for ATC compared 
to cross-sectional imaging of the neck and chest.Our aim was to 
evaluate the staging performance of FDG-PET/CT in ATC patients 
and compare it with other imaging modalities. Materials and 
Methods: We retrospectively reviewed and compared staging 
exams (FDG-PET/CT, US, and neck and chest CT) performed on 17 

patients with ATC, diagnosed at our center from January 2017 to 
December 2021. We excluded 1 patient due to previous papillary 
thyroid carcinoma, and 6 patients, treated prior to FDG-PET/CT. Ten 
patients were included (70% female), with a median age of 63 years 
(range: 52-84). Patients were divided into three groups: A, disease 
limited to the thyroid gland; B, locoregional invasion or locoregional 
lymph node disease; C, distant disease. All sites of disease were 
recorded. The data was analyzed using descriptive statistics. Results: 
None of the included patients were down-staged or up-staged 
after FDG-PET/CT. The majority had distant disease (C 70%; B 20%; A 
10%). Lung disease was present in all of the metastatic patients. Two 
patients (20%) had bone metastasis. Despite the staging agreement 
between the various imaging modalities, FDG-PET/CT identified 
additional sites of disease in three patients (thoracic vertebrae 
and iliac bone metastasis without corresponding morphological 
lesions, and pituitary gland involvement). These findings were 
particularly relevant to assess therapeutic response to dabrafenib 
and tramatinib in BRAFV600E mutated cases which corresponded 
to 60% of this cohort. In FDG-PET/CT study, the primary lesion 
had the highest maximum standardized uptake value (SUVmax) 
comparing to other lesions, with a median value of 29. The median 
survival time was 6 months. Conclusion: FDG-PET/CT had a good 
diagnostic performance in ATC staging, but similar to other imaging 
modalities. Although it did not change the staging group, we 
highlight the power of FDG-PET/CT to identify more metastatic 
sites, such as bone disease without corresponding morphological 
lesions on CT, allowing a more accurate treatment response 
assessment. References: [1] Bible KC, et al. 2021 American Thyroid 
Association Guidelines for Management of Patients with Anaplastic 
Thyroid Cancer. Thyroid. 2021;31(3):337-386.

EP-206
Quantification of thyroid remnant in thyroid cancer with 
131I-NaI SPECT/CT
W. Zeng, O. Bhanushali, N. Su, R. A. Aghdam;  
The Ottawa Hospital, Ottawa, ON, CANADA.

Aim/Introduction: In patients with intermediate and high risk 
thyroid cancer a total thyroidectomy is usually performed followed 
by radioiodine ablation therapy (RAIT) with I-131 sodium iodine 
(I-131 NaI) to eradicate thyroid remnant (residual tissue) and 
metastases. Thyroglobulin (Tg), a serum biomarker that indicates 
the presence of thyroid tissue (benign or malignant), is routinely 
measured periodically. Our objectives are to quantitatively measure 
thyroid remnant I-131 NaI uptake on post therapy scan with SPECT/
CT and to assess its relation with Tg. Materials and Methods: 
222 consecutive patients newly diagnosed with thyroid cancer 
post thyroidectomy from 2015 - 2017 was reviewed. Post RAIT 
SPECT/CT images were reconstructed with attenuation, scatter, 
and resolution recovery corrections and quantified by absolute 
quantification calibration using HybridRecon 2.1 (Hermes Medical 
Solutions, Stockholm, Sweden). Thyroid Remnant Activity was 
calculated from the summation of the product of the number of 
voxel and mean SUV in each voxel. Clinical history, lab work, and 
images were obtained from EPIC, PACS, and CO-Viewer. Patients (52) 
with incomplete data, thyroid hormone withdraw, metastases, and 
positive anti-Tg-antibodies at the time of treatment were excluded. 
Differences in proportions of patients were tested by means of the 
Pearson χ2 test. Stimulated Tg is used for comparison. Continuous 
variables are presented as mean ± standard-deviation and/or 
median (range). Results: There are 170 patients (age:50.7±16.1, 
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F:M=108:62) with thyroid cancer (papillary 93.5%, follicular 4.7%, 
unclear 1.8%) underwent radioiodine ablation (dose:90.10±46.06 
mCi) with Thyrogen stimulation. Tg measured at 2 days before 
RAIT is 0.45 (range:0.10-47.27) pmol/L and 2 days post RAIT is 6.8 
pmol/L (range: 0.15-531.2). Thyroid Remnant Activity (TRA) is 194.5 
g/ml (range: 0.0-25217.5). The non-visualized or poorly visualized 
thyroid remnant (TRA<8.0) on the scan correlates with 35% of 
Tg<1.0 and 5% of Tg≥1.0 cases (p<0.001). For TRA greater than 
the median (194.5), there are 63(74%) patients with Tg greater and 
22 (26%) patients with Tg less than 3.0 pmol/L (2 ng/L) (p=0.025). 
There are cases (n=6) of high thyroid remnant uptake both visually 
and quantitively on imaging but with an undetectable or minimal 
Tg value, indicative of probable false negative Tg measurement. 
Conclusion: It is feasibly to quantitatively assess thyroid tissue on 
thyroid scan. While detectable Tg may be indicative of the presence 
of thyroid tissue, false negative could occur as several factors 
could affect Tg measurement. Consequently, patient follow-up 
management should include both Tg and thyroid scan to reliably 
determine disease recurrence. 

EP-207
I-131 accumulation in the digestive system: Results on the 
Differentiated Thyroid Cancer Population treated in our 
hospital the last 9 years
T. Karianos, K. Kouvelis, C. Altani, E. Taktikou, M. Bella, S. 
Giannakopoulos, V. Kouridou, S. Saranti;  
“Saints Anargyroi” Cancer Hospital, Athens, GREECE.

Aim/Introduction: Post-therapy (I-131) whole-body scan (WBS) 
has an essential complementary role for the differentiated thyroid 
carcinoma (DTC) patients treated with I-131 as normal thyroid 
remnants are visualized as well as recurrent or metastatic disease. 
False positive I-131 uptake can be also seen in several organs 
including the digestive track (DT) mainly due to gastrointestinal 
track abnormalities with rare cases of true positive DTC functional 
metastases. Purpose: The investigation of normal and abnormal 
digestive system I-131 uptake seen on the post-therapy I-131 
scanning in DTC patients. Materials and Methods: 1525 (1176 
women, 349 men) aged 52±23 years thyroid cancer patients were 
hospitalized and treated with 30-150 mCi Iodine -131 doses during 
the last 9 years. Their post-therapy whole body scanning (including 
obtained necessary static and SPECT images) were reviewed. On 
138/1525 (9.4%) patients I-131 accumulation was noticed in DS. 
Results: The 138 DT patients were divided into 2 groups: The 1st 
group included 118/138 (85.50%) patients who exhibited usual 
false positive uptake of I-131 in various parts of digestive tract like 
poor large intestine preparation, saliva in the esophagus etc. The 2nd 
group included 20/138 (14.49%) patients with underlying known 
or unknown DT pathology: 1/20 with a Heller myotomy surgery 
due to achalasia and intense uptake in the whole esophagus, 2/20 
young patients with focal intense concentration of iodine-131 in 
the subumbilical region due to a Meckel diverticulum, 2/20 patients 
with uptake in the upper part of the mediastinum left of the middle 
line due to a Zenker’s diverticulum and severe regurgitation 
symptoms, 11/20 patients with uptake in the lower esophagus 
caused by asymptomatic diaphragmatic hernia, 2/20 patients with 
extremely high stomach concentration and intense symptoms of 
acute gastritis while one of them had histologically proven chronic 
atrophic gastritis, 1/20 with cecal concentration not cleared after 
meticulous colonic clearance due to chronic appendicitis and 1/20 

with removed by surgery bilateral Struma Ovarii and subsequent 
total thyroidectomy followed afterwards by I-131 therapy (twice up 
to now) while MRI proven nodules around the sigmoid and rectum 
demonstrated obvious I-131 uptake on I-131 therapy (Tg levels 
extremely high on rhTSH administration). Conclusion: Post-therapy 
WBS I-131 accumulation in the digestive system is usually benign 
and caused by false positive I-131 biodistribution. Meanwhile 
obvious I-131 uptake is detected in a low percentage of cases 
underlying known or unknown pathology so further investigation 
is necessary to indentify the coexisting disease.

EP-208
Thyroid cancer recurrence risk in Grave´s disease and 
other causes of hyperthiroidism
A. Leiva Montejo, I. Ros Madrid, A. S. De Agrela Serrao, R. Cáceres 
Silva, C. Ruiz Corbalan, T. Moreno Monsalve, M. I. Castellón 
Sánchez, A. C. Hernández Martinez, J. Contreras Gutierrez, L. 
Frutos Esteban, J. L. Navarro Fernandez, L. Mohammed Salem, T. 
Rodriguez Lorcano;  
Hospital Virgen de la Arrixaca, Murcia, SPAIN.

Aim/Introduction: The relation between Grave’s disease (GD) and 
a more aggressive evolution of thyroid cancers (TC) is controversial. 
The aim of this study was to assess the risk of TC recurrence in GD 
patients compared to other causes of hyperthyroidism (HT), based 
on the requirement of a second or third radioiodine ablation and 
the first thyroglobulin after surgery. Materials and Methods: 
Designed as a descriptive study, a bivariate analyisis (the Chi square 
test, the Mann Whitney test and Fisher´s exact test) was done 
using the SPSS version 28 program. We selected medical records 
by sampling consecutive cases since 2016. The selection criteria 
was the co-existence between HT (GD and other causes such as 
toxic multinodular goiter, toxic adenoma and thyroiditis) and 
TC.The variables that we studied were age, sex, GD, TC type and 
variants, pathological anatomy features such as vascular invasion 
and lymphatic involvement, first thyroglobulin after surgery and 
the requirement of a second or third radioiodine ablation. p< 
0,05 was considered statistically significant. Results: 72 patients 
were included, 51% (n=37) with GD and 49% (n=35) without GD. 
Median age was 55.5 years, 81% (n=57) were female, followed for 
a median of 6 years after thyroidectomy and radioactive idione 
remnant ablation. Thyroid cancer (95.8% papilar and 4.2% folicular) 
was described based on its patologhical characteristics, variants 
(63.9% classical, 23.6% follicular, 6.9% tall-cell and 5.6% oncocitic), 
29% (n=21) multifocal, 19% (n=14) vascular invasion, 4% (n=3) 
bilaterality and 26% (n=19) lymphatic involvement. Patients were 
followed by the first thyroglobulin after surgery, with GD (median 
0.2 (RIQ 25-75%: 0.1-1.96) and without GD (median 0.2 (RIQ (25-
75%: 0.1-1) (p=0,793). 19% (n=7) of GD patients required a second 
radioiodine ablation and of this 5% (n=2) required a third dose 
of ablation. 20% (n=7) of patients without GD required a second 
radioiodine ablation and of this 6% (n=2) required a third dose of 
ablation. 50% (n=7) GD patients as well as those without GD had 
a TC relapse. I 131 scintigraphy were positive in 5% (n=1) of GD 
patients and in 10% (n=2) of patients without GD. Conclusion: GD 
patients showed no increased risk of TC recurrence compared to 
ther causes of hyperthiroidism. Nevertheless, further studies with 
more patients are needed in order to get significant results and end 
with this controversial topic. 
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EP-209
Significance of 99mTc-sestamibi SPECT parameters in 
thyroid nodules
D. Dezso1, K. Zámbó1, Z. Ritter1, Z. Bán1, Z. Szabó1, A. Szommer1, E. 
Mezősi2, L. Bajnok2, E. Schmidt1;  
1University of Pécs, Medical School, Department of 
Medical Imaging Diagnostic, Division of Nuclear Medicine, 
Pécs, HUNGARY, 2University of Pécs, Medical School, 
1st Department of Medicine, Pécs, HUNGARY.

Aim/Introduction: The aim of our study was to find the best 
quantitative parameter of the 99mTc-sestamibi (99mTc-MIBI) 
SPECT scan for the differentiation of malignant and benign 
thyroid nodules. Materials and Methods: Two hundred and 
thirteen patients were investigated retrospectively with uncertain 
cytological results of the thyroid nodule. They underwent 99mTc-
MIBI SPECT-CT scans between January 2010 and October 2020. The 
accumulation of 99mTc-MIBI in the examined thyroid nodules was 
assessed one hour after administration of the radiopharmaceutical. 
SPECT/CT data were compared with fine-needle aspiration (FNA) 
results and histopathological findings. The Bethesda Classification 
was used to classify thyroid cytology. Conventional and textural 
SPECT parameters of the examined nodules were measured with 
Interview Fusion software (Mediso), and the results were evaluated 
with the help of SPSS software. Conventional parameters (e.g., max. 
counts) were corrected for area under the thyroid gland. Results: 
FNA and histopathological results were available in 59 examined 
patients (52 women and 7 men, mean age 51±14). Three nodules 
were identified as malignancies (papillary and follicular carcinoma). 
In the remaining 56 cases follicular adenomas and colloid nodules 
were observed. Based on our results, the corrected maximum 
counts, entropy, busyness an complexity of the examined nodule 
were significantly (p<0.05) higher than in the intact thyroid area. 
There was no significant difference between homogeneity 
(p=0.156), intensity variability (p=0.0507), contrast (p=0.071), 
sweakness (p=0.126) and kurtosis (p=0.818) of examined and intact 
thyroid area. There was no significant correlation between textural 
parameters of 99mTc-MIBI SPECT and Bethesda Classification. 
Conclusion: There were few malignant histological findings for 
statistical evaluation, this may be because thyroid nodules with 
malignant FNA results are operated whitout 99mTc-MIBI scan. 
The textural parameters of 99mTc-MIBI SPECT are independent of 
Bethesda Classification. References: Project no. TKP2021-EGA-10 
has been implemented with the support provided from the 
National Research, Development and Innovation Fund of Hungary, 
financed under the TKP2021-EGA funding scheme.

EP-210
Follow-up strategy in differentiated thyroid carcinoma 
with incomplete biochemical response
J. Vallejo Casas, C. Paz Lovera, M. Guiote Moreno, S. Castejón 
Echevarne, Á. López Cano, E. Zurera Pareja;  
Hospital Universitario Reina Sofía. IMIBIC., Córdoba, SPAIN.

Aim/Introduction: The objetive was to set up an algorithm for 
action in patients with differentiated thyroid carcinoma with 
biochemical incomplete response after initial therapy, based on 
131-I whole body scan and 18F-fluorodeoxyglucose positron 
emission tomography/computed tomography (18F-FDG PET/CT). 
Materials and Methods: Observational, analytical, longitudinal 
and retrospective study including 47 patients with differentiated 
thyroid carcinoma and biochemical incomplete response tested 

in the Nuclear Medicine service of Reina Sofía University Hospital 
between June 2013 and May 2021.Descriptive analysis and 
univariate statistical analysis were carried out. Results: 72,3% were 
women, 53,2% older than 55 years, 61,7% had a tumor size greater 
than 2 cm and 51,1% had metastasis at diagnosis. A relationship 
was observed between disease progression and age (p=0,012), 
histology (p=0,014), basal thyroglobulin levels (p=0,024), uptake 
in 18F-FDG PET/CT in cervical zone (p=0,022) and lung (p=0,009). 
A significant relationship was found between thyroglobulin levels 
and uptake in whole body scan (p=0,002) and 18F-FDG PET/CT 
(p=0,013). Conclusion: In absence of anti-thyroglobulin antibodies, 
basal thyroglobulin levels are the key element for starting the study 
with whole body scan and 18F-FDG PET/CT. Basal thyroglobulin 
levels greater than 2 ng/mL are identified as the cut-off point.
Patients older than 55 years with histology other than papillary 
carcinoma, thyroglobulin with hormone replacement therapy 
greater than 2 ng/mL and uptake in 18F-FDG PET/CT are candidates 
for close follow-up due to a higher risk of disease progression. 

EP-211
Association of Neck Ultrasound and I-131 and Whole 
body Scintigraphy among Adult Patients with Well-
differentiated Thyroid Carcinoma and Loco-regional 
Lymph Node Metastasis after Total Thyroidectomy and 
Radioactive Iodine Ablation
I. Bandong, N. F. Guevara, J. C. Muya;  
St. Luke’s Medical Center-Quezon City, Quezon City, PHILIPPINES.

Aim/Introduction: To determine the association of neck ultrasound 
and follow-up I-131 whole-body scintigraphy among adult patients 
with well-differentiated thyroid carcinoma after total thyroidectomy 
and radioactive iodine ablation Materials and Methods: The study 
utilizes a cross-sectional analytical study using a chart review of 
patients diagnosed with differentiated thyroid carcinoma who 
had both total thyroidectomy followed by 131-I ablation therapy. 
Sonographic characteristics from neck ultrasound and I-131 whole 
body scan were gathered. Results: Out of the 126 patients, 112 
(88.9) were females and the aged <55 years (70.6%). There were 
25 cases of metastasis as seen in the first follow-up. The dose of 
the radioactive iodine given to the patients ranges from 80 MBq 
to 5550 MBq with a mean of 3798.89 + 1296.161 MBq. Metastatic 
lymph nodes were more likely to have well-defined margins (80.0% 
vs. 72.25%) and echogenicity of the fatty hilum (73.0% vs. 72.28%). 
Metastatic lymph nodes are less likely to have uniform echogenicity 
(88.0% vs.96.04%), round shape (88.0% vs. 96.04%), cystic change 
(92.0% vs. 96.04%) and calcification (96.0% vs. 98.02%). The majority 
of the patients have normal or decreased Tg results. Conclusion: 
There is no sufficient evidence to conclude that there is a significant 
association between sonographic features in metastatic and non-
metastatic cervical lymph nodes in I- 131 whole-body scan. There is 
a significant association between the Tg levels and the sonographic 
features of cervical lymph nodes in terms of margins, echogenicity, 
shape, and cystic change. References: 1.Bernier MO, (2005) et al. 
Prognostic value of an increase in the serum thyroglobulin level 
at the time of the first ablative radioiodine treatment in patients 
with differentiated thyroid cancer. Eur J Nucl Med Mol Imaging 
2.Lee, HJ, et al (2007). Predictive Value of the Preablation Serum 
Thyroglobulin Level After Thyroidectomy Is Combined With 
Postablation 131I Whole Body Scintigraphy for Successful Ablation 
in Patients With Differentiated Thyroid Carcinoma. American Journal 
of Clinical Oncology 3. Liu, Z., et al (2017). Diagnostic accuracy of 
ultrasonographic features for lymph node metastasis in papillary 
thyroid microcarcinoma: a single-center retrospective study. 
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World J Surg Onc 4.Piccardo, A. et al (2013). Focus on high-risk DTC 
patients: high postoperative serum thyroglobulin level is a strong 
predictor of disease persistence and is associated to progression-
free survival and overall survival. Clin Nucl Med 5.Jayapal, N., et al 
(2019). Differentiation Between Benign and Metastatic Cervical 
Lymph Nodes Using Ultrasound. Journal of pharmacy & bioallied 
sciences

EP-212
Comparison of treatment efficacy 1 and 2 years after 
thyroid remnant ablation with 1110 versus 5550 MBq of 
iodine 131 in patients with intermediate risk differentiated 
thyroid cancer
A. Aghaee, S. Zakavi, N. Ayati, S. Shafiei;  
Nuclear medicine research center, Mashhad university of 
Medical Sciences, Mashhad, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: Radioiodine ablation may be associated with 
improved survival in patients with intermediate-risk follicular cell 
differentiated thyroid cancer (FCDTC). The aim of this study was to 
compare ablation efficacy of 1110 versus 5500 MBq of iodine-131 
(131I) in FCDTC patients with intermediate risk. Materials and 
Methods: Thirty-nine patients with intermediate-risk FCDTC (T3N0, 
T1-2N1b and T1-3N1a) were treated with 1110 MBq of 131I and 
compared with 43 age-matched and sex-matched patients who 
received 5550 MBq of 131I. Patients with invasive histology, extensive 
lymph node involvement, and preablation thyroglobulin (Tg) of 
more than 100 ng/ml were excluded from the study. All patients 
underwent total or near total thyroidectomy with or without lymph 
node dissection. Response to treatment was evaluated 1 and 2 years 
after 131I treatment Results: We studied four male and 78 female 
patients, age range 21-69 years. Preablation Tg level was 12.7±17.8 
and 15.8±22.6 ng/ml in patients in the low-dose and high-dose 
groups, respectively (P=0.48). Anti-Tg antibody level as well as T 
and N staging were not significantly different in the two groups 
(P>0.2). One and 2 years after treatment, an excellent response was 
noted in 19 and 22 patients in the low-dose group and in 16 and 23 
patients in the high-dose group, respectively (P>0.3). Using logistic 
regression analysis, preablation Tg was the only significant factor 
in the prediction of an incomplete response 2 years after therapy. 
Conclusion: 1110 MBq of 131I was as effective as 5550 MBq of 131I 
in the treatment of FCDTC patients with intermediate risk 1 and 2 
years after therapy. 

EP-213
Early FDG PET-CT in staging of thyroid carcinoma of 
follicular origin in Balearic Islands
A. Repetto1, B. Luna1, C. Medina1, N. Orta1,2, L. Nieto1, C. Sampol1,3, 
S. Rubi1,2, M. Gimenez1, C. Peña1,2;  
1Nuclear Medicine Department, Hospital Universitario 
Son Espases, Palma De Mallorca, SPAIN, 2IdISBa, Palma de 
Mallorca, SPAIN, 3IdISBa, Palma de MAllorca, SPAIN.

Aim/Introduction: Describe the role of early FDG PET CT (PET) in 
patients with recent diagnosis of thyroid carcinoma of folicular origin 
before radioiodine treatment. Materials and Methods: Descriptive 
and retrospective study from december 2011 to december 2021 
of patients remitted to our department with a recent diagnosis of 
thyroid carcinoma of folicular origin who performed a PET before 
primary treatment with radioiodine. We analyze histological and 
clinical data, PET results, treatment received and final outcomes 
in terms of PFS and OS. The Median follow-up time was 8 months 

[1;-67]. Results: We describe data of 12 patients (7 men, 5 women; 
age [16;75] median 60 years old. The histopathological diagnosis 
was: 6 differentiated thyroid carcinoma DTC (3/6 follicular variant 
of papillary, 2/6 papillary carcinoma with tall cells component and 
1 oncocytic thyroid carcinoma) and 6 with aggressive histology 
(3 poorly differentiated carcinoma and 3 mixed anaplastic/
differentiated thyroid carcinoma). Cancer staging, following 8th 
edition AJCC, was: stage II in 3/5 and I in 2/5 patients< 55 years old; 
stage II in 4/7 and III, IVa, IVb in 1/7 patients respectively > 55 years 
old. PET was performed after surgical treatment in 9 patients: 6/9 
with aggressive histological diagnosis (PET detected metastasis in 
3p, tumor remnant in 2p and 1p with no findings in PET); 3/9 with 
DTC and delayed radioiodine treatment because of amiodarone 
therapy (2 laterocervical nodes and 1 with no findings in PET). In the 
3 metastatic patients PET findigs changed terapeutic managment 
(QT, RT and new surgical treatment). In 3 patients with DTC, PET 
was performed before initial surgical treatment for the extensive 
locoregional disease in ultrasonography and metastatic disease was 
detected in all of them: 2 with more aggressive surgical treatment 
and 1 missed. 9/12 patients were treated with radioyodine once 
after PET [3700;7400]MBq (3/12 were not treated: 1 could not 
discontinue amiodarone treatment, 1 exitus, 1 missed). End point 
radioiodine treatment response at the end of follow-up was: 2 
structural and biochemical incomplete, 1 biochemical incomplete, 
2 biochemical indeterminated, 2 complete response, 1 biochemical 
relapse, 1 exitus. Mean overall Survival was 28 months [1;73] Mean 
PFS was 148 months [1;46]. Conclusion: In our study, early FDG PET-
CT modified terapeutical treatment in 5 patients (42%) with recent 
diagnosis of high risk thyroid carcinoma (metastatic and aggressive 
locoregional disease) before radioiodine treatment. OS and PFS 
were of 28 and 148 months mean respectively. 
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EP-214
[18F]-FDG PET-CT before and after treatment can predict 
survival in cervical cancer
M. Markus1, H. Sartor2, M. Bjurberg3, E. Trägårdh1;  
1Department of Clinical Physiology and Nuclear Medicine, Lund 
University and Skåne University Hosptial, Wallenberg Centre for 
Molecular Medicine, Lund University, Lund, Malmö, SWEDEN, 
2Diagnostic Radiology, Department of Translational Medicine, 
Lund University, Malmö, SWEDEN, 3Department of Oncology, 
Lund University and Skåne University Hospital, Lund, SWEDEN.

Aim/Introduction: Cervical cancer is the second most common 
female malignancy worldwide. [18F]-fluorodeoxyglucose positron 
emission tomography with computed tomography (PET-CT) is 
routinely performed in patients with cervical cancer for staging and 
treatment response evaluation. The maximum standardised uptake 
value (SUVmax) is the most commonly used PET parameter in 
clinical routine but more advanced metabolic parameters (e.g total 
lesion glycolysis (TLG)) may better predict survival. Our aim was to 
investigate potential prognostic value of different PET parameters 
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in women with cervical cancer. Materials and Methods: Women 
with cervical cancer referred for radiotherapy at the Department of 
Oncology at Skåne University Hospital between 2011-2019 and who 
underwent one PET-CT scan at baseline before treatment start and 
one at 6-month follow-up were included. SUVmax and TLG for total 
tumour burden (primary tumour and metastases) were measured 
at baseline and follow-up. The SUVmax and TLG were correlated 
to overall survival using Cox regression analysis. Also, C-index was 
used to visualize the predictive potential of the different measures. 
Results: A total of 133 patients were included. Age and clinical 
stage-adjusted analyses showed a statistically significant association 
for TLG for both the first (HR 1.0007, p=0.002) and second PET (HR 
1.004, p<0.001), as well as for SUVmax of the second PET (1.123, 
p<0.001), but failed to show a significant correlation for SUVmax of 
the first PET (1.030, p=0.24) with overall survival. Also, C-index from 
adjusted Cox models showed higher values for the follow-up PET 
(0.83 for TLG and 0.83 for SUVmax) compared to baseline (0.70 for 
TLG and 0.64 for SUVmax). Conclusion: TLG may have the potential 
to predict outcome in women with cervical cancer along with the 
standard measure SUVmax, especially in the follow-up PET after 
start of radiotherapy treatment. 

EP-215
[18F] FDG PET/CT Derived Metabolic and Volumetric 
Biomarkers Can Predict Response to Treatment in Locally 
Advanced Cervical Cancer Patients
R. Gill1, R. Abdah-Bortnyak1,2, A. Amit1,2, U. Bar-Peled2, Z. Keidar1,2;  
1Rambam health Care Campus, Haifa, ISRAEL, 2Technion 
- Israel Institute of Technology, Haifa, ISRAEL.

Aim/Introduction: Current study aimed at evaluating the 
relationship between quantitative metabolic and volumetric [F18] 
fluorodeoxyglucose positron emission tomography combined 
with computed tomography (]F18]FDG PET/CT) parameters and 
the response to definitive chemo-radiation therapy in locally 
advanced cervical cancer patients. Materials and Methods: 
Ninety women with newly diagnosed locally advanced cervical 
cancer (FIGO IB2-IVA) were retrospectively included. All patients 
underwent [F18]FDG PET/CT at staging and after chemo-radiation 
treatment. Metabolic and volumetric parameters including 
SUVmax, SUVmean, Total Lesion Glycolysis (TLG) and Metabolic 
Tumor Volume (MTV) of the primary tumor and of metastatic lymph 
nodes were measured and compared between patients with and 
without complete metabolic response (CMR). A similar analysis was 
performed in a subgroup of patients having disease limited to the 
cervix, proximal vagina and parametrium (FIGO IB2-IIB). Results: 
Metabolic and volumetric parameters which were found to be 
significantly different between CMR and non-CMR patients of the 
entire study population were SUVmax and SUVmean of the primary 
tumor, SUVmax and SUVmean of the metastatic lymph nodes, MTV 
and TLG. In a subgroup of patients with FIGO IB2-IIB disease MTV 
and TLG differentiated women who will achieve CMR from those 
who will not, with significant and reliable thresholds of 31.1 cm3 
for MTV and 217.8 for TLG. Conclusion: Quantitative metabolic 
and volumetric parameters are higher in locally advanced cervical 
cancer patients who will not respond to definitive chemo-radiation 
therapy. Specifically, in patients who are not metastatic at staging, 
MTV and TLG values can serve as a predictor for treatment response 
and thus may alter treatment strategy. 

EP-216
Survival Prediction Using 18F-FDG PET-CT Based 
Parameters in Recurrent Ovarian Cancer
B. Jain, M. Ora, P. Singh, Y. Khandelwal, N. Rastogi, P. Lal, S. 
Gambhir;  
Sanjay Gandhi Post Graduate Institute of 
Medical Sciences, Lucknow, INDIA.

Aim/Introduction: To calculate 18F-FDG PET/CT based metabolic 
parameters in treated ovarian carcinoma patients, referred for 
FDG PET/CT for suspected recurrence/post treatment follow up. 
Further, to correlate the PET derived parameters with various clinical 
parameters and assess their utility as predictors of survival outcome 
and overall survival. Materials and Methods: 52 histologically 
confirmed ovarian carcinoma patients who had undergone surgery 
(staging /cytoreductive) with or without chemotherapy were 
included retrospectively. Clinical and imaging data comprising 
of visual parameters and metabolic/volumetric parameters was 
obtained and considered for analysis Results: PET/CT scan was 
negative in 17(33%) out of 52 patients, and was suggestive of residual 
or metastatic disease in the remaining 35(67%). In 14 patients only 
single site was involved (40%), whereas multiple sites were found in 
21 patients (60%). Extra-abdominal metastases were present 15(43%) 
patients and in the rest 20(57%) the disease was confined to pelvis 
and abdomen. The common intra-abdominal sites were abdominal 
lymph nodes (n=21,37%) followed by omentum & peritoneum (n= 
11,20%) and residual primary (n=7,12%). Survival analysis revealed 
significant prognostic role of age at diagnosis, number of involved 
sites and presence of extra abdominal metastases. On the other 
hand, PET derived parameters were not significant for the same. 
Baseline staging, raised CA125 and type of treatment did not have 
significant impact on survival. Conclusion: Ovarian cancer has 
the highest mortality among gynaecological cancers. Recurrence 
occurs in 80% cases. Age, number of metastatic sites, and extra-
abdominal spread were found to predict survival. Metabolic PET/CT 
parameters, raised CA-125 levels and treatment had no impact. The 
data obtained from similar smaller studies conducted is versatile, 
hence with more sample size, accurate results can be achieved. FDG 
PET/CT can help restage recurrent ovarian carcinoma and guide in 
management and prognostication. References: 1. Gu P, Pan LL, Wu 
SQ, Sun L, Huang G (2009) CA 125, PET alone, PET-CT, CT and MRI 
in diagnosing recurrent ovarian carcinoma: a systematic review and 
meta-analysis. Eur J Radiol 71:164-174 2. Cengiz A, Koç ZP, Özcan 
Kara P, Yürekli Y. The Role of 18F-FDG PET/CT in Detecting Ovarian 
Cancer Recurrence in Patients with Elevated CA-125 Levels. Mol 
Imaging Radionucl Ther. 2019;28(1):8-14. 3. Ye, S., Liu, S., Xiang, L. et 
al. 18F-FDG PET/CT-based metabolic metrics in recurrent tumors of 
ovarian clear cell carcinoma and their prognostic implications. BMC 
Cancer 19, 226 (2019).
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EP-217
Cooccurrence of Perihepatic Lesions along with Peritoneal 
Carcinomatosis and Hematogenous Metastases in Ovarian 
Cancer Patients on FDG PET/CT Studies
K. Unal1, A. Guner2, E. Vardareli3;  
1Acibadem Atakent Hospital, Istanbul, TÜRKIYE, 
2Acibadem Maslak Hospital, Istanbul, TÜRKIYE, 
3Acibadem Altunizade Hospital, Istanbul, TÜRKIYE.

Aim/Introduction: The aim of our study is to evaluate the 
cooccurrence of perihepatic lesions along with peritoneal 
carcinomatosis and hematogenous metastases in other regions 
of the body in ovarian cancer patients on follow-up F-18 
fluorodeoxyglucose positron emission tomography/computed 
tomography (FDG PET/CT) studies. Materials and Methods: 
Consecutive FDG PET/CT studies of 54 women with ovarian cancer 
between August 2012 and January 2020 and a total of 192 scans were 
analysed retrospectively. All patients had at least one hepatic and/
or perihepatic lesion with high FDG uptake and at least two PET/CT 
examinations. Results: According to interpretation, of 54 patients 
with hepatic or perihepatic lesions, 44 (81.4%), 5 (9.3%) and 5 (9.3%) 
of them were concluded as perihepatic implants, hematogenous 
liver metastases and both, respectively. Accompanying peritoneal 
carcinomatosis in other regions of abdomen in follow-up PET/CT 
images was found in 42 (95.4%) and 3 (60%) patients with solely 
perihepatic lesions and solely hematogenous liver metastases, 
respectively. Extrahepatic hematogenous organ metastases 
in follow-up PET/CT images were seen in 4 (9.0%) and 3 (60%) 
patients with solely perihepatic lesions and solely hematogenous 
liver metastases, respectively. Lungs, bones, spleen and brain were 
detected metastases sites. Conclusion: Cooccurrence of peritoneal 
carcinomatosis in other regions of abdomen was found to be higher 
in comparison to hematogenous organ metastases on follow-up 
PET/CT studies of ovarian cancer patients with perihepatic lesions. 

EP-218
Diagnostic Role Of 18FDG PET/CT In Recurrent Cervical 
Cancer After Radiotherapy: Comparison With MRI
M. Stojiljkovic1,2, S. Odalovic1,2, J. Petrovic1,2, M. Popovic3, D. Sobic 
Saranovic1,2, V. Artiko1,2;  
1Centre for Nuclear Medicine with PET, University Clinical 
Centre of Serbia, Belgrade, SERBIA, 2Faculty of Medicine, 
University of Belgrade, Belgrade, SERBIA, 3Institute for 
Oncology and Radiology of Serbia, Belgrade, SERBIA.

Aim/Introduction: Recurrent disease in post-irradiation patients 
with cervical cancer is often difficult to delineate on magnetic 
resonance imaging (MRI), since posttreatment changes could have 
a similar appearance, and further evaluation is often required. The 
aim of this study was to evaluate positron emission tomography/
computed tomography with 18F-fluorodeoxyglucose (FDG PET/
CT) diagnostic role in suspected recurrent cervical cancer after 
radiotherapy and compare it to MRI. Materials and Methods: 
We evaluated FDG PET/CT findings of 84 patients who previously 
received treatment for cervical cancer which included radiotherapy, 
and underwent MRI for follow-up or clinical suspicion of recurrence 
prior to FDG PET/CT. Results: FDG PET/CT made the correct 
diagnosis in 67/84 (80%) patients: 41 true positive (TP) and 26 true 
negative (TN), with 16 false positive (FP) and 1 false negative (FN) 
finding on PET. On MRI, there were 34 TP, 22 TN, 20 FP and 8 FN 
findings. Overall sensitivity, specificity and diagnostic accuracy 
for recurrent cervical cancer were 97.6%, 61.9% and 79.8% for 

FDG PET/CT and 80.1%, 52.4% and 66.7% for MRI, respectively. 
Correlation between PET/CT and MRI was 59/84 (70%). In 23 out of 
33 TP patients on both MRI and PET/CT, PET/CT detected additional 
lesion not seen on morphological imaging. Conclusion: FDG 
PET/CT can have an important role in management of recurrent 
cervical cancer in post-irradiation settings. Specific contributions 
of hybrid imaging may be its higher sensitivity, and the ability 
to detect a greater number of active lesions compared to MRI. 
References: 1. Patel-Lippmann K, Robbins JB, Barroilhet L, Anderson 
B, Sadowski EA, Boyum J. MR Imaging of Cervical Cancer. Magn 
Reson Imaging Clin N Am 2017;25:635-49. 2. Palaniswamy SS, Borde 
CR, Subramanyam P. 18F-FDG PET/CT in the evaluation of cancer 
cervix: Where do we stand today? Nucl Med Commun 2018;39:583-
92.

EP-219
Impact of metabolic parameters on [F-18] FDG PET/CT 
for patients with epithelial ovarian cancer undergoing 
neoadjuvant chemotherapy
A. Palomar-Muñoz1, B. Pardo-Burdalo2, M. D. Marti-Cardona3, 
G. Reynes-Llompart4, J. Suils-Ramón1, C. V. Martínez-Ramos1, 
S. Bondía-Bescos5, J. J. Robles-Barba1, P. C. Notta1, L. M. Gràcia-
Sánchez1, M. Cortés-Romera1;  
1Nuclear Medicine-PET (IDI) Department, Hospital Universitario 
de Bellvitge-IDIBELL, L’Hospitalet de Llobregat (Barcelona), SPAIN, 
2Medical Oncology Department, Institut Catala Oncologia - 
Hospital Duran i Reynals, L’Hospitalet de Llobregat (Barcelona), 
SPAIN, 3Gynecology and Obstetrics Department, Hospital 
Universitario de Bellvitge, L’Hospitalet de Llobregat (Barcelona), 
SPAIN, 4Medical Physics Department, Hospital Universitario de 
Bellvitge-IDIBELL, L’Hospitalet de Llobregat (Barcelona), SPAIN, 
5Nuclear Medicine-PET (IDI) Department, Hospital Universitario 
de Bellvitge, L’Hospitalet de Llobregat (Barcelona), SPAIN.

Aim/Introduction: To evaluate the prognostic impact of metabolic 
parameters on [F-18] FDG PET/CT for patients with epithelial ovarian 
cancer (EOC) treated with neoadjuvant chemotherapy (NACT). 
Materials and Methods: Retrospective study of 32 patients with 
inoperable EOC who underwent [F-18] FDG PET/CT before (PET0) 
and after NACT (PET1) in our 2 scanners. The SUVmax, SUVpeak, 
metabolic tumour volume (MTV) and tumour lesion glycolysis 
(TLG), were registered on PET0 and PET1, and the reduction of 
these parameters (∆) were calculated. Patients were followed up 
for at least 24 months, and overall survival (OS) were evaluated. 
The association between PET/CT results and OS was evaluated by 
cox regression and Kaplan-Meier analysis. Results: Cox regression 
showed that MTV and reduction of MTV (∆MTV) were associated 
with the OS (p-value 0.0974 and 0.0911 respectively), while the 
rest of the parameters did not show statistical differences. The 
median PET0 and PET1 MTV were 561.88 cm3 (range 109.62 to 
9657.47 cm3, SD 1658.28) and 29.94 cm3 (range 0 to 515 cm3, SD 
128.82), respectively. The median ∆MTV during NACT was 440.35 
cm3 (range 9657.47 to 82.55, SD 1652.09). The median survival of 
our patients was 32.5 months. The Kaplan-Meier survival analysis 
showed a significant higher OS in patients with higher MTV in 
staging (p=0.039, 44 vs 61 months) and in those with higher 
reduction in the tumour burden (p= 0.043, 44 vs 61 months). 
Conclusion: The evaluation of the MTV in staging [F-18] FDG PET/
CT, as well as the reduction of the MTV after neoadjuvant treatment 
(PET1), can be useful in the stratification of patients with worse 
evolution. Which will allow us to select patients in whom a more 
aggressive treatment is necessary. 
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EP-220
Prognostic significance of 18F-FDG PET-CT in 
Gynecological Cancer
P. Spiridon, A. Gherman, C. Mazilu, D. Cuzino, C. Calin, F. Ionita 
Radu, M. Jinga, R. Mititelu;  
Central Universitary Emergency Military 
Hospital, Bucharest, ROMANIA.

Aim/Introduction: The aim of this study was to investigate the 
relationship between tumor differentiation, type of malignancy, 
and glucose metabolism in patients with confirmed gynecologic 
cancer. Materials and Methods: We perform a retrospective review 
of 60 consecutive patients (ages 31-76) with histopatologically 
confirmed gynecologic cancer who underwent PET-CT in our 
department between January 2021 and March 2022. Quantitative 
data on glucose metabolism were collected using the maximum 
standardized uptake value (SUVmax) normalized by lean body 
mass. PET-CT examination was performed with a dedicated 
equipment, with the patient fasting for at least 6 hours before 
the examination and following a low-carbohydrate diet for 24 
hours before the examination. PET-CT images were examined for 
primary tumors, locoregional spread, and distant organ metastases. 
Results: We reviewed a total of 60 patients with a mean age of 
60±9 years, median 62. Of these, 14 patients had confirmed cervical 
carcinoma, 20 had endometrial carcinoma, and 26 had ovarian 
carcinoma. Thirteen patients had well-differentiated cancer, 11 had 
moderately differentiated cancer, and 36 had poorly differentiated 
cancer. The mean SUVmax value of all lesions in the whole group 
was 7.83±5.73, with a mean SUVmax value of 4.20±3.42 in well-
differentiated cancer, 7.96±3.74 in moderately differentiated 
cancer, and 8.40±6.28 in poorly differentiated cancer, indicating, 
as expected, higher glucose metabolism in poorly differentiated 
tumors. The highest values of SUVmax were measured in the 
group of patients with endometrial cancer (8.36±6.75), followed by 
ovarian and cervical cancer. In addition, we found higher glucose 
uptake in patients older than 62 years. Regardless of the tumor 
differentiation, the findings in endometrial cancer showed the 
highest mean SUVmax values in all grades of tumor differentiation. 
Among moderately differentiated tumors, cervical carcinoma 
shows higher values than ovarian carcinoma and lower values than 
endometrial carcinoma, and among poorly differentiated tumors, 
ovarian carcinoma shows higher values than cervical carcinoma and 
lower values than endometrial carcinoma. Conclusion: Our study 
showed that glucose consumption correlates not only with the 
degree of differentiation, but also with age and type of tumor, with 
the highest values in patients older than 62 years with endometrial 
cancer. Given the correlation between glucose consumption and 
tumor aggressiveness, this finding may be important for prognostic 
evaluation of patients with gynecologic malignancies. 

EP-221
Clinical impact of PET/CT in paraaortic staging in patients 
with locally advanced cervical cancer
Y. Abadi Sedraoui, M. Coronado Poggio, C. Lancha Hernández, J. 
Cordero García, C. Escabias Del Pozo, S. Rodado Marina, S. Rizkallal 
Monzón, D. Travaglio Morales, E. López Llobet, L. Giraldo González, 
L. Domínguez Gadea;  
Hospital Universitario La Paz, Madrid, SPAIN.

Aim/Introduction: To complete initial staging, paraaortic 
lymphadenectomy (PAL) is performed as a routine in patients with 
locally advanced cervical cancer (LACC). However, some hospitals 
have modified their staging protocols since the introduction of 

PET/CT. Our work aims to assess the clinical impact of PET/CT in 
the nodal staging of patients with LACC in our hospital. Materials 
and Methods: A total of 25 patients diagnosed with LACC were 
retrospectively evaluated between February 2020 and March 
2022. Mean 58 (range 28-87 years old). The histological diagnoses 
were adenocarcinoma (8), epidermoid (15), adenosquamous 
carcinoma (1), and 1 poorly differentiated carcinoma. The initial 
staging was based on clinical findings and conventional imaging 
(RM and in some cases TC or echography). Before undergoing PAL, 
all the patients had a PET-CT. Based on its results, our hospital’s 
Tumour Board decided indication of PAL and initial therapy. 
Results: The initial staging PET/TC showed that 10/25 patients 
(40%), were classified as Stage IV disease (not suspected before 
PET-CT’s execution); they did not undergo PAL. In the remaining 
15 patients, initial PET/CT confirmed locally advanced stage (1 
IB3, 1 IIA, 7 IIB, 1 IIIB y 5 IIIC); PET/CT detected positive paraaortic 
lymph nodes in 2 (who didn’t undergo PAL either) and negative 
paraaortic findings in 13 (who had an indication of PAL).From the 
13 patients with indication of PAL: 2 of them were excluded due to 
functional limitation/fragility and 11 patients underwent PAL: 9/11 
(82%) had negative histological findings, 2/11 (18%) had positive 
ones (1 micrometastasis in 1 out of 7 nodes and 1 affected node 
out of 20). Overall, PET/CT scan changed PAL’s indication in 12/25 
patients (48%). Conclusion: In patients with LACC, PET/CT is highly 
recommended to select patients for PAL. 

EP-222
Quantitative metabolic parameters of 18F-FDG PET/CT as 
predictors of complete cytoreduction in patients with 
epithelial ovarian cancer
L. Sancho Rodriguez, F. Boria Alegre, L. Sanchez Lorenzo, V. 
Betech-Antar, L. Garcia Belaustegui, E. F. Guillen Valderrama, A. 
Bronte Viedma, A. Gonzalez Martin, A. Alcazar Peral, G. Gallardo 
Madueño, L. Chiva De Agustin, M. J. Garcia-Velloso;  
Clinica Universidad de Navarra, Madrid, SPAIN.

Aim/Introduction: This study aimed to evaluate the utility of 
pretreatment 18F-FDG PET/CT metabolic parameters as predictors of 
complete cytoreduction in patients with epithelial ovarian cancer. 
Materials and Methods: A retrospective review of prospectively 
collected data from 28 patients with epithelial ovarian cancer was 
carried out. All patients underwent pretreatment 18F-FDG PET/
CT and experienced cytoreduction, that could be complete (R0) 
or incomplete (R1).The segmentation of the supradiaphragmatic 
disease and the different abdominal areas (primary tumor, 
peritoneal carcinomatosis and infradiaphragmatic lymph nodes) 
was performed using Syngo.via (SIEMENS´ software), with automatic 
thresholding at 30% of SUVmax. The extent and distribution of 
peritoneal carcinomatosis was evaluated globally and throughout 
three abdominopelvic regions (upper abdomen, lower abdomen 
and pelvis). PET reconstruction was performed in accordance 
with the specifications of the accreditation of excellence 18F-FDG 
PET/CT-EARL of the EANM. The metabolic parameters evaluated 
were the sum of values from all lesions for both, metabolic tumor 
volumes (MTV) and total lesion glycolysis (TLG), in each region 
and globally for all the infradiaphragmatic disease. Results: The 
mean age of patients was 58.64 years (range: 42-76). The most 
frequent histology was high grade serous ovarian cancer (78.6%) 
with FIGO (International Federation of Gynecology and Obstetrics) 
stage IIIC (32.1%) or IV (39.3%). Cytoreduction was complete in 
20 patients (71.4%) and was related to infradiaphragmatic MTV 
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(range: 289.25-539.11), lower abdomen MTV (range: 139.89-
227.16), infradiaphragmatic TLG (range: 556.95-1973.87) and lower 
abdomen TLG (range: 380.56-898.99). R1 was best predicted by 
infradiaphragmatic MTV (AUC = 0.781; 95% CI: 0.586 - 0.914); being 
the optimal cut-off point was 281.56, rendering 80% sensitivity, 87.5 
% specificity, 94.12% PPV and 63.34% NPV, with an OR = 12.000 (p = 
0.012). Conclusion: Despite the small sample size, this initial study 
highlights the posible role of MTV in infradiaphragmatic disease as 
prognostic factor for non-cytoreduction in patients with epithelial 
ovarian cancer. Further validation in larger series is needed.
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EP-223
Diffuse splenic 18F-FDG uptake and peripheral blood 
lymphocyte monocyte ratio for prognosis prediction in 
patients with diffuse large B-cell lymphoma
K. Kim1, S. Kim1, S. Kim2;  
1Pusan National university, Busan, KOREA, REPUBLIC OF, 
2Kyungpook National University, Busan, KOREA, REPUBLIC OF.

Aim/Introduction: We aimed to investigate the association 
between inflammation indices based on pre-treatment 
hematological parameter of the lymphocyte-to-monocyte ratio 
(LMR) and diffuse splenic uptake on F-18 FDG PET/CT and to 
evaluate the prognostic value of diffuse splenic uptake and LMR 
in diffuse large B-cell lymphoma (DLBCL) patients Materials and 
Methods: This retrospective study reviewed 84 patients who were 
diagnosed as DLBCL followed by chemotherapy between May 
2012 and May 2021. The relationships of the diffuse splenic F-18 
FDG uptake with hematological and inflammatory parameters 
were investigated. Kaplan-Meier statistics were used to test 
differences in overall-survival (OS) between groups based on 
the optimal cutoff point of biomarkers identified using receiver 
operating characteristic curves. Results: The patients were followed 
for a median of 16 months (range: 6-68 months). Thirty-six (42.9 
%) patients showed diffuse increased splenic uptake without 
evidence of lymphoma involvement and 48 patients had normal 
glucose metabolism of the spleen on F-18 FDG PET/CT. LMR was 
significantly lower in patients with diffuse increased splenic uptake 
(Median 1.43 interquartile range [IQR], 1.028 - 2.237 vs. 3.66 [IQR, 
3.188 - 4.426], P < 0.001). Diffuse splenic utpake were significantly 
associated with serum C-reactiveprotein (r = 0.548, P < 0.001) and 
LMR ratio (r = -0.456, P < 0.001).T he Increased splenic uptake were 
significant poor prognostic factor compared with normal splenic 
glucose metabolism (hazard ratio [HR] = 4.165, 95% confidence 
interval [CI]: 1.188-14.593, P = 0.026). With an optimal cutoff point of 
2.67, 46 patients (54.8%) were classified as having high LMR and 38 
patients (45.2%) were classified as having low LMR. High LMR was 
significantly associated with a prolonged OS (HR = 3.725, 95% CI: 
1.067-13.012, P = 0.039). Conclusion: Diffuse splenic uptake on F-18 
FDG PET/CT and LMR from peripheral blood at the baseline study 

could be prognostic predictors for the clinical outcome in DLBCL 
patients and it might have help differentiate patients from death 
from those who require more detailed and cautious management. 

EP-224
The prognostic role of baseline 18F-FDG PET/CT in 
peripheral T-cell lymphoma
T. Czékus1, Z. Besenyi1, L. Pávics1, R. Német1, I. Farkas1, G. Sipka1, Z. 
Mikó1, S. Nagy1, K. Piukovics2, A. Bakos1;  
1Department of Nuclear Medicine, University of 
Szeged, Szeged, HUNGARY, 2Department of Internal 
Medicine University of Szeged, Szeged, HUNGARY.

Aim/Introduction: Mature postthymic T- and NK-cell-derived 
peripheral T-cell lymphoma (PTCL) is a heterogeneous and rare 
group of malignant hematological diseases, accounting for less 
than 15% of all non-Hodgkin lymphomas. In aggressive lymphomas, 
conventional anthracycline-based combination chemotherapy 
is used as first-line treatment, which has limited efficacy in T-cell 
entities. The 5-year overall survival is poor, barely 25%. The 
prognostic index for T-cell lymphomas (PIT), which is a special 
variation of the international prognostic index for lymphomas 
(IPI), cannot reliably predict therapeutic response or outcome. The 
scoring system, which is used in the international T-cell lymphoma 
project (based on age, performance status, and platelet count), 
has been tested in a few clinical trials. The baseline 18F-FDG PET/
CT has a prognostic role in the staging of lymphomas, but this is a 
less common method for T-cell lymphomas. The aim of our study 
is to determine metabolic parameters that can effectively predict 
the expected outcome of the disease. Materials and Methods: In 
our retrospective study 18 patients (7 women and 11 men, mean 
age 61 years, range 36-81 years) were included. Inclusion criteria 
: histopathologically confirmed PTCL disease, available baseline 
18F-FDG PET/CT scan from the database and follow-up period was 
at least 12 months. In the evaluation of 18F-FDG PET/CT scans, we 
quantitatively determined total metabolic tumor volume (TMTV) 
and total lesion glycolysis (TLG). Survival curves were calculated 
using the Kaplan-Meier method and compared statistically using 
the log rank test. Results: The median follow-up time was 28 
months. Based on the metabolic parameters obtained, two groups 
were created. In low-risk patients (12 patients) with TLG ≤ 898g, 
MTVT≤315.7cm3, the mean survival was 29 months and median 
survival was 33 months. In the other group included patients at 
high risk (6 patients), with TLG ≥3490.47g, MTVT≥498.34 cm3, the 
mean survival was 12 months and median survival was 6 months. 
The 1-year survival (OS) was 83.33% for low-risk patients and 33.33% 
for high-risk patients. The survival probabilities were significantly 
different between the two groups (p=0.029 for TLG and p=0.0272 
for TMTV). Conclusion: TLG and TMTV, determined from the 
baseline 18F-FDG PET/CT scan, were independent predictive factors 
for peripheral T-cell lymphoma patients and successfully identified 
high-risk patients. In this rare form of non-Hodgkin’s lymphoma, 
18F-FDG PET/CT scanning for primary staging is a suitable method 
for selecting high-risk patients, thus helping to guide the choice of 
appropriate therapy. 
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EP-225
The role of 18F-FDG PET/CT biomarkers in the prognosis of 
patients with diffuse large B-cell lymphoma treated with 
Chimeric Antigen Receptor T Cell Therapy , our experience
J. Cañadas Salazar, A. Martin Lopez, L. Diaz Gonzalez, A. Martin 
Garcia-Sancho, A. Peñaherrera Cepeda, J. G. Villanueva Curto, F. 
Gomez Caminero Lopez, P. Tamayo Alonso;  
Sacyl, Salamanca, SPAIN.

Aim/Introduction: To evaluate the prognostic value of PET 
biomarkers such as metabolic tumor volume (MTV), total lesion 
glycolysis (TLG) and maximum standard uptake value (SUVmax), 
in the outcome of patients diagnosed with diffuse large B-cell 
lymphoma treated with Chimeric Antigen Receptor T Cell (CART). 
Materials and Methods: We prospectively analyzed patients 
diagnosed of diffuse large B cell lymphoma who received CD19- 
targeting CAR-T cell therapy at our center, between March 2019 and 
April 2021. The patients underwent 18F-FDG PET/CT studies prior 
to the treatment and at 28 days post infusion. Pretreatment values 
of serum lactate dehydrogenase (LDH) and presence of a bulky 
tumor (<7 cm) were defined. Treatment response was evaluated 
by 18F-FDG PET/CT at 28 days post infusion using the Deauville 
criteria. PET biomarkers were measured using MIM software 
(v7.0.6) by two nuclear medicine specialists at each time point, and 
statistical analysis was carried out using IBM SPSS statistics software 
(v.25). Results: A total of 37 patients were selected, 16 men and 12 
women, mean age of 60yrs (range 32-76). Prior to treatment 22 
(60%) patients presented an advanced stage, 14 (37%) an increased 
level of LDH and 13 (34%) had bulky disease. The median values 
for baseline PET/CT biomarkers were acquired from the complete 
response group were MTVcr: 213.4ml, TLGcr: 1374 and SUVmaxcr: 
12.66; and from the group that did not achieve complete response 
MTVpr: 303.3 ml, TLGpr: 2639 and SUVmaxpr: 23.98 demonstrating 
higher values in the groups that did not achieve a complete 
response. The Mann-Whitney U test was performed on each 
biomarker for the presence or absence of a complete metabolic 
response, indicating statistical significance in SUVmax (p=0,015) 
but not in the MTV (p=0,115) or TLG (p=0,055). Conclusion: PET 
biomarkers seem to demonstrate an association in the prediction 
of response to CART therapy, although MTV and TLG do not show a 
significant relationship, which may be due to the small sample size. 
Further follow-up and patient numbers are required.

EP-226
Artificial intelligence increases agreement among 
physicians quantifying metabolic tumour burden in 
Hodgkin´s lymphoma patients staged with [18F]FDG PET/
CT
M. Sadik1, S. Barrington2, J. Ulén3, O. Enqvist4,3, E. Trägårdh5, B. 
Saboury6, A. Lerberg Nielsen7, A. Loft Jakobsen8, J. Loaiza Gongora9, 
J. López-Urdaneta1, R. Kumar10, L. Edenbrandt1;  
1Medicine, Gothenburg, SWEDEN, 2Clinical PET Centre, 
London, UNITED KINGDOM, 3Eigenvision AB, Malmö, 
SWEDEN, 4Electrical Engineering, Göteborg, SWEDEN, 5Clinical 
Physiology and Nuclear Medicine, Malmö, SWEDEN, 6Radiology 
and Imaging Sciences, Bethesda, WA, UNITED STATES OF 
AMERICA, 7Nuclear Medicine, Odense, DENMARK, 8Clinical 
Physiology, Copenhagen, DENMARK, 9Diagnostic Imaging, 
Oslo, NORWAY, 10Nuclear Medicine, Chandigarh, INDIA.

Aim/Introduction: Metabolic tumour volume (MTV) and/or 
tumour lesion glycolysis (TLG) has been shown to be associated 
with progression-free and sometimes with overall survival in 

Hodgkin´s lymphoma (HL) patients staged with [18F]FDG PET/
CT (1). The aim was to investigate whether an AI-based tool for 
automated quantification of MTV and TLG in HL patients could 
assist nuclear medicine specialists in segmenting lesions and by 
that reduce inter-observer variability. Materials and Methods: 
Forty-eight consecutive patients staged with [18F]FDG PET/CT 
were included. The median age was 35 years (range 7-75) and 46% 
of the patients were female. Eight invited physicians from different 
hospitals were asked to manually segment lesions for MTV and TLG 
calculations in 12 cases without AI-advice, and to use an automated 
AI-segmentation in further 12 cases, with editing as required i.e. 
segmenting/adjusting 24 cases each. Each physician segmented 
the same cases as another physician, thereby we could calculate 
inter-observer variation for both methods. The AI-based method 
uses a convolution neural network to find lesions. The AI-training of 
nodal and extra-nodal focal lesions was based on 101 retrospectively 
selected lymphoma patients, median age 43 years (range 14-85), 
42% were female. Sixty-seven cases (66%) were untreated biopsy-
verified HL patients undergoing staging [18F]FDG PET/CT, while the 
rest were lymphoma patients scanned after treatment. The latter 
group was used as cases without active lymphoma to train the AI 
tool. Wilcoxon’s signed rank test was used to test the significance 
level. Results: The differences in MTV values between two 
physicians using AI (median 12 cm3 (range 0-890)) were significantly 
smaller (p=0.023) than the difference in MTV values between two 
physicians manual segmentations (median 26 cm3 (range 0-1685)). 
The differences in TLG values between two physicians using AI 
(median 45 (range 0-3166)) were significantly smaller (p=0.013) 
than the difference in TLG values between two physicians manual 
segmentations (median 89 (range 0-4582)). The median difference 
in MTV between measurements with and without AI was 3.3 cm3 
corresponding to 2.3% of the median MTV. The corresponding 
results for TLG was 0.1 and 0.0%. Conclusion: An automated AI-
based tool can significantly increase agreement among physicians 
quantifying MTV and TLG in HL patients staged with [18F]FDG PET/
CT, without markedly changing their values. References: Barrington 
S, Meignan M. Time to Prepare for Risk Adaptation in Lymphoma 
by Standardizing Measurement of Metabolic Tumor Burden. JNM. 
2019;60:1096-1102.

EP-227
Bone marrow assessment in Hodgking and Non-Hodgkin 
lymphomas with18F-FDG PET/CT imaging, how confident 
can we be?
A. Laverde Mächler, C. Vigil Diaz, J. Maraña González, L. 
Rodríguez Díaz, S. Naranjo Sancho, M. Dominguez Grande, N. 
Martín Fernández, J. Suárez Fernández, M. Fernández Llana, A. 
Álvarez Blanco, M. García Lucero, N. Zeidán Ramón, M. López 
Carballo, A. Álvarez Alonso, F. González García;  
HUCA, Oviedo, SPAIN.

Aim/Introduction: Bone marrow biopsy (BMB) is the Gold Standard 
for determining bone marrow involvement (BMI) in Hodgkin and 
Non-Hodgkin’s lymphoma. 18F-FDG PET/CT (FDG-PET/CT) has been 
considered a very precise tool in Hodgkin and diffuse large B-cell 
lymphoma, even replacing BMB at the moment of the diagnosis. 
We reviewed the diagnostic accuracy of FDG-PET/CT in detecting 
BMI in hematological malignancies at our center Materials and 
Methods: A total of 50 patients with hematologic malignancies 
who underwent pre-treatment FDG-PET/CT between 2019-2021 at 
our hospital were included. FDG-PET/CT was considered positive 
for BMI in case of uni or multifocal bone marrow uptake, and also 
in the presence of a diffusely intense and heterogeneous uptake, 
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always ruling out benign pre-existing condition.We compared the 
presence of positive lesions with the available histopathological 
examination results of BMB. Sensitivity, specificity, accuracy, positive 
predictive value, and negative predictive value of FDG-PET/CT in 
the detection of BMI were calculated.We also measured semi-
quantitatively FDG-PET/CT using maximum Standardized Uptake 
Value (SUVmax) for each study and compared to focal or diffuse 
patterns to analyze if they had statistically significant differences. 
Results: Suspicious hypermetabolic bone lesions were seen in 
30/50 studies and 20/30 had BMB. All negative FDG-PET/CT (20/50) 
had a BMB performed at the time of the study.Mean age of our 
series was 64,35 years and male to female ratio was 1:1. The most 
prevalent diagnosis was diffuse large B-cell lymphoma (20/50), 
followed by HL (14/50), Follicular lymphoma (8/50), Mantle cell 
lymphoma (4/50), Lymphoplasmacytic lymphoma (2/50) and T-cell 
lymphomas (2/50).We compared FDG-PET/CT findings with the 
final histopathology in the 40/50 patients with BMB. Concordant 
results were revealed between FDG-PET/CT and BMB in 34 patients 
(85%). From the 20 patients with a positive FDG-PET/CT pattern, 
14 had bone marrow infiltration (70%) in BMB. There was no 
patient with findings suggestive of BMI with a negative FDG-PET/
CT (20/40). Sensitivity was 99%, specificity 77%, positive predictive 
value 69% and negative predictive value was 99%.Regarding the 
pattern of hypermetabolic lesions, patients with uni or multifocal 
lesions (18/30) had a higher SUVmax (mean value 16.67) than 
those with diffuse bone marrow uptake (12/30) (mean 11.14). This 
difference between groups was statistically significant (p value 
0,042). Conclusion: Pretreatment FDG-PET/CT imaging has become 
an important part of lymphoma staging algorithms. Our series 
revealed FDG-PET/CT as a sensitive and specific method, and a 
negative result seemed to safely exclude BMI malignant infiltration 
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EP-228
Diagnostic performance and therapeutic impact of 
18F-FDG PET/MRI in monoclonal gammopathy of 
uncertain significance (MGUS)
J. Garcia, A. Compte, J. Romero, E. Valls, S. Mourelo, M. Kauak, M. 
Soler, T. Blanch, E. Riera;  
CETIR ASCIRES Grupo biomédico, Barcelona, SPAIN.

Aim/Introduction: MRI-WB and 18F-FDG PET are recommended by 
the IMWG due to their superior performance to serial bone scanning. 
PET/MRI is an emerging integrated technique that allows combining 
information on morphology, fat content, cellularity, vascularisation 
and bone marrow metabolism. The aim of this study is to assess 
the diagnostic performance and therapeutic impact of 18F-FDG 
PET/MRI in MGUS. Materials and Methods: 24 consecutive patients 
referred for 18F-FDG PET/MRI for suspected/confirmed diagnosis 
of MGUS to detect the presence of bone lesions. The study was 
performed on an integrated PET/MRI camara (GE.Signa-3T), from 

skull to feet, 5 minutes-bed, with T2 fast-spin-echo, pre- and post-
contrast T1-weighted Dixon spoiled 3D gradient-recalled echo and 
diffusion weighted echo-planar imaging sequences (b value 50 and 
900 s/mm2). The presence/absence of bone lesions was recorded. 
The number of lesions was scored: 0, <5, 5-10; >10. Clinical and 
imaging data were recorded by a haematologist, a nuclear medicine 
physician and a radiologist. The McNemar test compared treatment 
based on 18F-FDG PET and MRI-WB. Results: 18F-FDG PET/MRI 
allowed detection of bone lesions in 10/24 patients (41.7%). There 
was concordance between both components in 22 (14 negative / 
8 positive). The two discordant cases (16.7%) showed: positive MRI 
(<5 lesions) and negative PET (16.7%). In the analysis by lesions, 
MRI detected more lesions (5-10 PET vs >10 MRI) in 4/8 positive 
concordant cases (50%). The difference in treatment decisions was 
not statistically significant between 18F-FDG PET and MRI (p:0.157). 
Conclusion: 18F-FDG PET/MRI allows the detection of bone lesions 
in 41.7% of patients, making them candidates for treatment. The 
MRI component allows the detection of a greater number of lesions, 
but without significance in the therapeutic decision. References: 
Am J Nucl Med Mol Imaging 2015;5(5):479-492 www.ajnmmi.
us /ISSN:2160-8407/ajnmmi0013232 Application of 18F-FDG 
PET and diffusion weighted imaging (DWI) in multiple myeloma: 
comparison of functional imaging modalities Christos Sachpekidis, 
Jennifer Mosebach, Martin T Freitag, Thomas Wilhelm, Elias K Mai, 
Hartmut Goldschmidt, Uwe Haberkorn, Heinz-Peter SchlemmeR, 
Stefan Delorme, Antonia Dimitrakopoulou-Strauss Eur J Nucl 
Med Mol Imaging. 2021 Jul;48(8):2558-2565. doi: 10.1007/s00259-
020-05182-2. Epub 2021 Jan 19. Comparison of the diagnostic 
performance and impact on management of 18F-FDG PET/CT and 
whole-body MRI in multiple myeloma. Olwen Westerland, Ashik 
Amlani, Christian Kelly-Morland, Michal Fraczek, Katherine Bailey, 
Mary Gleeson, Inas El-Najjar, Matthew Streetly, Paul Bassett, Gary J 
R Cook, Vicky Goh 

EP-229
Metabolic Tumour Volume Improves the Prognostic Value 
of Pre-existing Scoring Models in Sarcoma
M. Pedersen1,2,3, T. Baad-Hansen4, L. Gormsen1, B. Sandfeld-
Paulsen5, N. Aggerholm Pedersen6, M. Holm Vendelbo1,2,3;  
1Department of Nuclear Medicine & PET Centre, Aarhus 
University Hospital, Aarhus, DENMARK, 2Institute of Biomedicine, 
Aarhus University, Aarhus, DENMARK, 3Steno Diabetes Centre 
Aarhus, Aarhus University Hospital, Aarhus, DENMARK, 
4Department of Orthopedics, Aarhus University Hospital, 
Aarhus, DENMARK, 5Department of Clinical Biochemistry, 
Viborg Regional Hospital, Viborg, DENMARK, 6Department of 
Oncology, Aarhus University Hospital, Aarhus, DENMARK.

Aim/Introduction: Sarcomas are rare and represent a heterogenic 
group of tumour entities. The 5-year survival rate is 65% but drops 
to 15% for metastatic disease. Prognostic indicators are used to 
modify therapy and improve prognosis. With accurate prediction, 
patients at low risk of disease recurrence can be spared the 
toxicity of further treatment, whereas patients at high risk can be 
considered for adjuvant therapy or novel treatment modalities. 
It is warranted to improve the current prognostic classification, 
preferably using readily available parameters. Several studies have 
examined potential prognostic biomarkers, others have analyzed 
PET parameters. The aim of this study was to examine the prognostic 
value of several scoring systems alone and in combination with 
PET parameters. To the best of our knowledge, this study is the 
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first to examine the prognostic value of combining both clinical 
and PET parameters. Materials and Methods: We included 
patients with newly diagnosed sarcoma from January 2016 to 
December 2019 treated at Aarhus University Hospital, Denmark. All 
patients had a baseline FDG PET/CT scan performed in relation to 
diagnosis. Albumin, hemoglobin, lactate dehydrogenase, alanine 
aminotransferase, erythrocyte sedimentation rate, c-reactive 
protein, neutrophils, lymphocytes and sodium were collected if they 
were taken in timely close relation to the FDG PET/CT. Metabolic 
tumour volume (MTV) was calculated using a SUV 2.5 threshold. 
The prognostic value of four pre-existing scoring systems alone and 
in combination with MTV was examined using Akaike Information 
Criterion (AIC) and Harrell’s concordance index (C-index). Results: A 
total of 152 patients were included in the study, with an average age 
of 61 years (range 18 - 92 years). The mean follow-up period was 2.1 
years (range 0.1 - 5.0 years). 33 (22%) had metastatic disease at the 
time of diagnosis and 61 (40%) patients died during follow-up. For 
all patients and for patients with localized disease alone, we found 
that the highest scores in three of four pre-existing scoring systems 
were significant predictors of survival. A ROC curve analysis of MTV 
found that the optimal cut-off was 56 ml. There was a statically 
significant difference in survival (p=0.001) in patients with low vs. 
high MTV. Finally, we found that when MTV was added to the pre-
existing scoring models the prognostic value improved in all of 
them. Conclusion: Implementing MTV in pre-existing prognostic 
models clearly improves the prognostic value and should be 
included in a future model determined for clinical use. 

EP-230
Accuracy verification of Z-score calculation software for 
bone metastasis diagnosis in bone SPECT/CT
Y. Yakushiji1, K. Miwa2, S. Fukuda1, K. Kurosu3, T. Yamao2, N. Miyaji4, 
K. Wagatsuma1,5, N. Nishikawa6, T. Hasegawa1;  
1Kitasato University Graduate School of Medical Sciences, 
Kanagawa, JAPAN, 2Fukushima Medical University, Fukushima, 
JAPAN, 3Kohnodai Hospital, National Center for Global 
Health and Medicine, Chiba, JAPAN, 4Department of Nuclear 
Medicine, Cancer Institute Hospital of Japanese Foundation 
for Cancer Research, Tokyo, JAPAN, 5Tokyo Metropolitan 
Institute of Gerontology, Tokyo, JAPAN, 6International of 
University of Health and Welfare, Tochigi, JAPAN.

Aim/Introduction: Bone metastasis is currently diagnosed 
based on a standardized uptake value (SUV) derived from bone 
single photon emission computed tomography (SPECT) images. 
However, the SUV measured in this manner varies according 
to the size of patients or the location of lesions. Therefore, we 
aimed to apply the anatomical statistical analysis method used in 
cerebral blood flow SPECT to bone SPECT images and to develop 
diagnostic software for bone metastasis that can automatically 
calculate accurate Z-scores. Materials and Methods: Twenty-
six patients with suspected bone metastases underwent 99mTc-
MDP pectoral SPECT image acquisition using a Symbia Intevo 
(Siemens Healthineers) under clinical conditions. We created a 
normal database to calculate Z scores based on images from 10 
patients with no unusual findings and did not exceed a standard 
deviation of the mean > 40%. Projection data of pectoral SPECT 
and corresponding CT images were fed into the software, which 
automatically reconstructed images, corrected attenuation and 
scatter, and analyzed anatomical statistics. Thereafter, Z-scores 
were calculated from pectoral SPECT images. Results: Z scores 

exceeded ± 2 at metastatic lesions and at sites of accumulation due 
to degeneration. Accumulation in the ribs was absent in Z-score 
images because SPECT and CT image acquisition requires different 
positioning of the respiratory system that results in mismatched rib 
positions and defective normalization. Conclusion: We developed 
software that can automatically calculate Z-score from projection 
bone SPECT data. The software could determine abnormal Z-scores 
in metastatic lesions and in degenerative effects in the pectoral 
region. The software will require further investigation to improve 
the accuracy of differentially diagnosing bone metastasis. 

EP-231
Scintigraphic diagnosis of myelolipomas
M. Navas de la Cruz, P. Abreu, T. Mut, Á. Esteban, Á. Badenes, C. 
Siscar, E. Caballero, I. Latorre;  
Hospital Universitario Dr. Peset, Valencia, SPAIN.

Aim/Introduction: Myelolipoma is a benign tumor composed 
of mature adipose tissue and hematopoietic elements at any 
stage. The main differential diagnosis, due to its therapeutic 
implications, is with well-differentiated liposarcoma, which is 
the most frequent malignant tumor of adipose content.It has 
been described that 99mTc-nanocolloid albumin scintigraphy 
can help in this differential diagnosis, based on the phagocytosis 
of nanocolloids by macrophages present in myelolipoma.The 
aim of this study is to characterise the scintigraphic behavior of 
fat-containing lesions on computed tomography (CT) for the 
differential diagnosis of myelolipomas and liposarcomas by their 
anatomopathologic correlation. Materials and Methods: A total of 
9 patients with 11 incidental CT lesions, adrenal or extra-adrenal, 
which due to their fatty content present the differential diagnosis 
between myelolipoma and well-differentiated liposarcoma. Planar 
and tomographic scintigraphy was performed 60 minutes after 
i.v. administration of 20 mCi of 99mTc-nanocolloid albumin. The 
scintigraphy was assessed as: positive (uptake equal to or greater 
than L5 bone marrow), negative (no uptake) or indeterminate uptake 
(less than L5). The definitive diagnosis was established by histology, 
including immunohistochemistry. Results: 5/11 were positive (1/5 
with myelolipoma histology; 4/5 in clinical follow-up). 5/11 were 
negative (2/5 with myelolipoma histology; 2/5 with liposarcoma 
histology; 1/5 was lost to follow-up). 1/11 was indeterminate due to 
its small size. The 2 non-capturing myelolipomas had an abundant 
fatty component and hemorrhagic infarct regions, with only 4-5% 
myeloid component, where immunohistochemistry evidenced 
20% macrophages (0.8 - 1% of the total piece). Conclusion: 
99mTc-nanocolloid albumin can differentiate myelolipomas from 
liposarcomas; however, the non-uptake of 99mTc-nanocolloid 
albumin does not exclude the diagnosis of myelolipoma in fat-
containing lesions. The low presence of myeloid component (more 
specifically the percentage of macrophages population) could 
explain this behavior. References: Salvador García J, et al. Utilidad 
del diagnóstico por la imagen en el mielolipoma extraadrenal. 
Rev Esp Med Nucl Imagen Mol. 2017. https://doi.org/10.1016/j.
remn.2018.02.004
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EP-232
99mTc-MDP SPECT/CT for the characterization of enostosis
R. Ferrando1,2, A. Damian1,2, D. Gutierrez1, J. Naula1, L. Gutierrez1, E. 
Lischinsky1, F. Carrera1, M. Villavicencio1, K. Bayardo1, O. Alonso1,2;  
1University of the Republic, Montevideo, URUGUAY, 
2Centro Uruguayo de Imagenología Molecular 
- CUDIM, Montevideo, URUGUAY.

Aim/Introduction: Enostosis or bone islands are single or multiple 
benign lesions characterized by the formation of mature compact 
cortical bone. Even though most enostosis do not have increased 
osteoblastic activity, some of these lesions may have 99mTc-MDP 
uptake. CT is useful in characterizing enostosis, although these 
lesions can sometimes be misdiagnosed as metastasis, particularly 
in cancer patients. There are still no studies evaluating the 
contribution of SPECT/CT in enostosis in series of patients. The 
objective of this study is to assess the usefulness of this hybrid 
image modality in the characterization of enostosis. Materials 
and Methods: Observational and retrospective study of patients 
evaluated by bone scan with SPECT/CT with 99mTc-MDP in a MEDISO 
AnyScan 16 gamma camera, from January to June 2019. 48 patients 
with enostoses were identified, 35 of which were excluded do to 
bone metastasis, progressive disease or incomplete follow-up. The 
number, size, location, density in Hounsfield units (HU) and 99mTc-
MDP uptake of the lesions were analysed. Results: A total of 22 
enostoses in 13 patients (8 women, 39-84 years old) were identified. 
Eleven patients were referred for identification of bone metastasis 
(3 breast cancer, 3 prostate cancer, 2 pulmonary cancer, 1 ovarium 
cancer, 1 kidney cancer and 1 endometrial adenocarcinoma) and 
two patients for evaluation of bone pain. Seven patients presented 
one enostosis, five patients showed two lesions and one patient 
presented five lesions. The average size of the lesions measured 
in the CT was 4.8 ± 2.9 mm (range 1.6-13 mm). Eleven enostoses 
were located in the spine (50%), six in the iliac bones (27%), two 
in the isquions (9%), one in the femur (4.5%), one in the astragalus 
(4.5%) and one in the calcaneum (4.5%). The average density was 
882 ± 263 HU (range 300 - 1262). None of the lesions presented 
increased uptake in the bone scintigraphy. The clinical follow-
up confirmed enostosis in all patients. Conclusion: Enostosis are 
lesions that are frequently found in oncology patients. SPECT/
CT is a potentially useful technique for its characterization. The 
tomographic presentation, the location and the absence of uptake 
in the scintigraphy are characteristics of these lesions that can avoid 
misdiagnosis and help in the differentiation with secondary lesions. 
Even though most enostosis have high attenuation coefficient, 
some lesions may present lower density. 

EP-233
Feasibility and toxicity study of intra-articular Re-188 
Colloid injection in patients with rheumatoid arthritis with 
three phase positive bone scan and refractory knee joint 
pain
A. Aghaee1, Z. Mirfeizi2, N. Noroozbeigi1, S. Zakavi1;  
1Nuclear medicine research center, Mashhad 
university of Medical Sciences, Mashhad, IRAN, 
ISLAMIC REPUBLIC OF, 2Mashhad university of Medical 
Sciences, Mashhad, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: Rheumatoid arthritis (RA) is a chronic inflammatory 
joint disease that causes chronic synovial inflammation. Reactor-
producedβ-particle emitting radionuclides is a new therapeutic 

strategy in the management of RA. Materials and Methods: this 
study analyzed the toxicity and feasibility of 188Re-tin colloid 
injection, Three-Phase Positive Bone Scan, and Refractory Knee 
Pain. Ten patients with RA were administered radiosynovectomy 
with 188Re-tin colloid. The main complications after the 
intervention were assessed and compared with patients’ 
pre-intervention condition Results: Patients showed 
alleviation of pain,tenderness, and morning stiffness 
after the administration of radiosynovectomy. Only one 
RA patient received a corticosteroidinjection; the other 
6 patients did not need a corticosteroid injection after 
radiosynovectomy Conclusion: Intra-articular 188Re-tin colloid 
injection seems to be an effective treatment modality for refractory 
knee joint pain in rheumatoid arthritis patients. Thus, it is suggested 
as a safe and effective strategy to apply.

EP-234
Evaluation of vertebral destruction with SPECT/CT 99mTc-
MIBI
D. Arguelles1,2, F. Lemus Ramírez1,2, J. Dominguez3, K. Vite Pineda4;  
1Instituto Nacional de Rehablitación, Mexico, MEXICO, 2Instituto 
Nacional de Cancerología, Ciudad de México, MEXICO, 3Dr. 
Otto Rodriguez Polyclinic II, San Pedro, BELIZE, 4HGZ 35 Instituto 
Mexicano del Seguro Social, Ciudad Juárez, MEXICO.

Aim/Introduction: Vertebral destruction syndrome includes 
infectious, metabolic or tumor pathologies. Spinal tumors can start 
from local spinal lesions. Metastasis account for approximately 97% 
of all spinal tumors. The primary tumors that most often spread to 
the spine are those of the lung, prostate, breast and kidney (1). 99mTc-
MIBI is stored predominantly in subcellular structures in response 
to electrical potentials. Malignant cells maintain a more negative 
electrical potential secondary to increased metabolic requirements 
that could promote further accumulation in malignant cells (2). 99mTc-
MIBI scintigraphy provides its utility by distinguishing malignant 
from benign lesions together with the correct identification of 
metastatic lesions (2). Materials and Methods: SPECT/CT with 99mTc-
MIBI were selected in patients undergoing a vertebral destruction 
protocol, with an unknown diagnosis and without having received 
treatment and with a biopsy in the same vertebral body reported 
in the SPECT/CT. All studies were performed with a SIEMENS T2 
hybrid SPECT/CT equipment, with CT acquisition for attenuation 
and localization correction, followed by 3D acquisition of functional 
images of the same range. The SPECT/CT were performed in the 
requested anatomical region, and were performed 30 minutes 
after the application of the radioactive material 99mTc-MIBI in a 
standard dose of 20 mCi. Results: It was higher for female patients 
in relation to men 10:8, the age of presentation was in patients 
older than 50 years. Eighteen patients were taken into account by 
vertebral destruction protocol with abnormal uptake of 99mTc-MIBI 
yielding the following results: 4/18 with chronic osteomyelitis, 3/18 
plasma cells, 3/18 with multiple myeloma, 3/18 with primary bone 
lymphoma, 2/18 with degenerative/inflammatory process and 
3/18 with metastatic disease. The site of greatest vertebral body 
involvement L3 being 4/18. Conclusion: In patients with vertebral 
destruction and doubtful demonstration in conventional imaging 
study, it is favorable to perform a SPECT/CT study with 99mTc-
MIBI, showing the ability to assess primary and metastatic tumor 
disease, as well as suggest infectious-degenerative pathology. 
References: ((1) Cahueque-Lemus MA, Cobar-Bustamante AE, 
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Bregni-Duraés MC, Jiménez-Ávila JM. [Syndrome of vertebral 
destruction: understanding to practice]. Acta Ortop Mex. 2018 May-
Jun;32(3):182-187. (2) Aniqa Jabeen,Hassan Raza,Bashir Ahmed. 
99mTc-MIBI Scintigraphy to differentiate malignancies from benign 
lesions detected on Planar bone scans. The Egyptian Journal of 
Radiology and Nuclear Medicine. Elsevier. March 2016.

EP-235
PET/CT versus SPECT/CT and Planar Bone Scintigraphy in 
Characterization of Suspicious Osseous Lesions in cancer 
patients
N. Bashank, A. W. Hussein, M. Mekkawy, H. Askar;  
Assuit University Hospitals, Assuit, EGYPT.

Aim/Introduction: To assess the diagnostic performance of PCT 
/CT in characterization of suspicious osseous lesions in known 
cancer patients and comparing the results with planar bone scan 
PBS and SPECT/CT findings Materials and Methods: This is a 
prospective study recruited known cancer patients referred for 
metastatic work up either by PET/CT or by TC-99m bone scan.Every 
patient underwent PBS + SPECT/CT followed by PET/CT study and 
vice versa The gold standard was based on clinical/imaging follow-
up for at least 6 months. The findings from the 3 modalities were 
compared for diagnostic performance indices. Results: A total of 
41 patients were included in this study (26females ,15 males) with 
median age 63 years (range:13-76). The sensitivity,specificity and 
accuracy for PBS were (88%,43%,80%)for SPECT/CT (85%,57%,80%)
and for PET/CT(97%,100%,98%) respectively. Conclusion: PET/CT is 
superior to SPECT/CT and PBS in detection of bone metastases in 
known cancer patients 

EP-236
Pitfalls in dual tracer uptake of 68Ga-FAPI-46 and 18F-FDG 
PET/CT in Ewing sarcoma
H. Dadgar;  
Research Center, Imam Reza University, Razavi Nuclear Medicine 
and Molecular imaging, Mashhad, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: As high expression of fibroblast activation 
protein (FAP) was observed in multiple sarcomas, the current study 
aimed to evaluate the pitfall and negative results which happened in 
68Ga-FAPI-46 hybrid imaging for sarcomas in the clinical evaluation. 
Materials and Methods: In this study we evaluated literatures in the 
application of 68Ga-FAPI-PET/CT in sarcoma subtypes for finding the 
pitfalls and false negative response to the imaging in comparison 
with FDG scan. In this regard one patient underwent dual tracer 
imaging using 68Ga-FAPI-PET/CT and FDG scan for staging 
assessment. The uptake of 68Ga-FAPI-46 in malignant tissue as well 
as in healthy organs was quantified by standardized uptake values 
(SUVmax). Results: In spite of excellent tumor-to-background ratios 
(>7) for FAPI due to low background activity and high SUVmax in 
primary tumors, surprisingly the involved lesion in the lung area did 
not has any focal uptake in comparison of FDG scan with higher 
SUVmax around 3.34. the reason for this finding may be due to this 
fact that; the highest uptake was found for liposarcomas and high-
grade disease in the literatures. Therefore, a high SUVmax (> 10) was 
observed for clinically more aggressive disease. Conclusion: These 
preliminary findings suggest a high potential for the clinical use of 
68Ga-FAPI-PET/CT for patients diagnosed with high grade sarcomas 
not low grades.

EP-237
Evaluation of distribution of skeletal metastasis in lung 
cancer
N. Manevska1, D. Todorova Stefanovski2, A. Tatabitovska3, A. 
Jankulovska1, T. Makazlieva1, S. Stojanoski1;  
1Medical Faculty, Skopje, NORTH MACEDONIA, 2University 
Institute for Positron Emission Tomography, Skopje, 
NORTH MACEDONIA, 3University Clinic of Pulmonology 
and Allergy, Skopje, NORTH MACEDONIA.

Aim/Introduction: Lung cancer (LC) is the third most common 
site of origin of metastatic cancer deposits in the skeleton. LC 
metastasize mainly in the liver, adrenal glands and bones. The 
spread of cancer cells occurs either through the bloodstream or 
lymphatic system. The assessment of whole-body bone metastases 
(BM) is done by 99mTc-MDP bone scan as the most cost-effective 
and available screening technique. Objective: We evaluated skeletal 
metastasis prediction sites in patients with LC with 99mTc-MDP 
bone scan. Materials and Methods: Retrospective analysis of the 
99mTc-MDP bone scans from 42 LC patients was performed. The 
bone scans were analyzed by three nuclear medicine physicians 
and according to the occurrence of metastatic deposits findings 
were defined as: absent; present either in axial or appendicular 
skeleton and present in both. We also evaluated the percentage 
of skeletal metastatic predilection sites. Results: Forty-two patients 
(female/male = 12/30), aged 42 - 70 years (mean 62 ± 8.19 yrs) were 
included in the study. SCLC was diagnosed in 9pts, while 31 pts had 
NSCLC (60% being adenocarcinoma, 40% planocellular), and 2 pts 
with carcinomatosis lymphangiosis. In 26 pts (61.9%) we detected 
positive bone scan for BM, among them 5 pts had solitary metastasis 
(2 in vertebra, 2 in femur, 1 in a rib). BM were mainly found in axial 
skeleton, (vertebra and ribs), 15pts (57,69%), followed by both axial 
and appendicular skeleton 8pts (30,77), and 3pts (11,54%) had 
BM only in appendicular skeleton (pelvic bones, femur, humerus). 
Generalized BM in both axial and appendicular skeleton were found 
in SCLC (4pts), then in adenocarcinoma (3pts) and planocellular 
carcinoma (1). From total of 61 metastatic sites notified on the 
bone scan, 17 (27,87%) were in the vertebra, 13 (21,3%) in the ribs, 
8 (13,11%) in the sternum, 6 (9,84%) in pelvis and in the femur, 5 
(8,2%) in the humerus, 3 (4,92%) in tibia, 2 (3,28%) in the scapula, 
1 (1,64%) in sacrum. Conclusion: Bone scan (99mTc-MDP) is still 
method of choice for detecting BM, because of its high sensitivity, 
availability and low cost. Lung cancer bone metastasis are mainly 
distributed in the axial skeleton while less in appendicular skeleton, 
with most affected being the vertebra and the ribs. 
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EP-238
Response assessment in metastatic melanoma patients 
under immunotherapy: Comparison between metabolic 
and radiological response criteria
N. Testart Dardel, B. Gautron Moura, E. Isenborghs, M. Nicod 
Lalonde, S. Latifyan, K. Homicsko, N. Schaefer, C. Dromain, O. 
Michielin, J. Prior;  
CHUV, Lausanne, SWITZERLAND.

Aim/Introduction: Irrespective of mutation status, combined 
ipilimumab and nivolumab (IPI/NIVO) immunotherapy is the 
current first-line treatment for patients with metastatic melanoma. 
The widespread use of immunotherapy led to novel patterns of 
progression and response on imaging. We aimed to compare 
in the real-world setting the morphological RECIST1.1 and the 
metabolic PERCIST1.0 criteria for the evaluation of responses in 
metastatic melanoma patients treated by IPI/NIVO. Materials and 
Methods: We retrospectively analyzed melanoma patients treated 
with ipilimumab-nivolumab at our hospital between 01.06.2016 
and 31.08.2019. All patients underwent a baseline PET/CT and 
then started treatment by ipilimumab and nivolumab within 30 
days. All patients underwent imaging analysis by RECIST1.1 [1] and 
PERCIST1.0 [2] at baseline and follow-up CT and PET/CT, interpreted 
by two blinded readers specialists in radiology and nuclear 
medicine, respectively. All patients were discussed at the weekly 
multidisciplinary melanoma tumor board and clinical follow-up was 
performed by medical oncologists. Results: There were 46 included 
patients (25M/21F, median age: 54y, range: 19-80y) with cutaneous 
melanoma (59%), melanoma of unknown primary (22%), mucosal 
(4%), and uveal melanoma (15%). We found discordance in response 
evaluation between RECIST1.1 and PERCIST1.0 in the majority 
(56%) of patients (24/46pts). According to RECIST1.1, there were 
12/46 patients (26%) with complete response (CR), 12/46 patients 
(26%) with partial response (PR), 12/46 patients (26%) with stable 
disease (SD), and 10/46 patients (22%) with progressive disease 
(PD). According to PERCIST1.0, there were 19/46 patients (41%) with 
a complete metabolic response (CMR), 13/46 patients (28%) with 
a partial metabolic response (PMR), one patient (2%) with stable 
metabolic disease (SMD), and 13/46 patients (28%) with progressive 
disease (PD). Conclusion: In our series of patients with metastatic 
melanoma treated with ipilimumab/nivolumab, there were many 
discordances between morphologic and functional evaluations, 
with the largest ones on the group of stable disease (RECIST1.1: 
26% vs. PERCIST1.0: 2%). This highlighs the need of adapting the 
response evaluation criteria for patients under immunotherapy. 
References: [1] Eisenhauer EA, Therasse P, Bogaerts J, Schwartz 
LH, Sargent D, Ford R, et al. New response evaluation criteria in 
solid tumours: revised RECIST guideline (version 1.1). Eur J Cancer 
2009;45(2):22847.[2] Wahl R, Jacene H, Kasamon Y et al (2009) From 
RECIST to PERCIST: evolving considerations for PET response criteria 
in solid tumors. J Nucl Med 50:122S-150S.

EP-239
Whole-body FDG PET uptake decision support system for 
the identification of metastatic melanoma metastases
L. Pan1, T. Vagenas2, C. Sachpekidis1, T. Economopoulos2, A. 
Dimitrakopoulou-Strauss1, A. Provata3, G. Matsopoulos2;  
1German Cancer Research Center, Heidelberg, GERMANY, 2National 
Technical University of Athens, Athens, GREECE, 3National 
Center for Scientific Research “Demokritos”, Athens, GREECE.

Aim/Introduction: Analysis of Positron Emission Tomography 
(PET) with 18F-Fluorodeoxyglucose (FDG) medical images has 
proven to be an effective and efficient way for the diagnosis and 
therapy monitoring of patients with Metastatic Melanoma. The 
diagnosis and the assessment of Metastatic Melanoma requires the 
identification and quantification of tumor lesions. However, manual 
labeling of tumor lesions from 3D whole-body PET images is a 
labor intensive and time-consuming process that requires expert’s 
knowledge. Manual and semi-automatic methods for the extraction 
of regions with high FDG uptake from PET leads to a large number 
of false positives which correspond to normal uptake. In this study, a 
clinical support system utilizing 3D radiomics analysis and Artificial 
Intelligence techniques is proposed in order to reduce the burden of 
tumor identification among the large number of suspicious regions 
of uptake from FDG-PET. Materials and Methods: Radiomics 
features extracted from FDG-PET undergo a selection step in which 
the most important for the identification of tumors are selected. 
The features with the most predictive power are then imported 
into a classification scheme based on Neural Networks that is 
capable of distinguishing normal uptake from metastases. Results: 
This system can provide clinicians with a fast and accurate tool for 
the true tumorous regions identification from PET reducing both 
the required time and errors. The proposed framework supports 
the potential utilization of radiomics and machine learning in the 
quantification of Metastatic Melanoma from whole-body FDG PET 
achieving high performance with 76% sensitivity, 95% specificity, 
70% F1-score and 92% AUC in the identification of tumors. 
Conclusion: The proposed model constitutes a preliminary study to 
the utilization of machine learning with radiomics features in order 
to distinguish normal uptakes from tumor lesions of Metastatic 
Melanoma. 
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EP-240
Correlation of 18F-FDG PET/CT and increase of serum 
tumour markers in the diagnosis of relapse or metastatic 
progression disease in tumour histotypes outside the 
current recommendations Correlation of 18F-FDG PET/CT 
and increase of serum tumour markers in the diagnosis 
of relapse or metastatic progression disease in tumour 
histotypes outside the current recommendations
H. Castagnoli, G. Follacchio, F. Chiumiento, F. Capoccetti;  
Ospedale di Macerata, ASUR Marche AV3, Macerata, ITALY.

Aim/Introduction: There is broad evidence regarding the high 
performance of 18F-FDG PET/CT in detection of local recurrence 
or metastasis in colorectal cancers in case of rising tumour markers 
with negative/equivocal radiology. Purpose of this retrospective 
study was to evaluate 18F-FDG PET/CT role in this clinical scenario 
in patients with other tumour histotypes. Materials and Methods: 
Inclusion criteria: patients addressed for restaging 18F-FDG PET/CT 
due to serum markers increase and negative/equivocal radiological 
imaging, having both a negative clinical follow-up after primary 
radical treatment or known metastatic disease. Exclusion criteria: 
presence of two or more malignancies. From 2014 to March 2022, 
141 patients (mean age 67years, range 17-89) were evaluated and 
divided into one group affected by colorectal carcinoma (CRC, 
patients n=76) and one group affected by miscellaneous tumours 
(MT, patients n=65, including gastric cancer n=22; pancreatic 
cancer n=16; endometrial cancer n=8; uterine cervical cancer n=7; 
non-small cell lung cancer n=6; testicular cancer n=2; bladder 
cancer n=2; cholangiocarcinoma n=1 and 1 peritoneal cancer 
n=1). PET/CT findings were confirmed with morphologic imaging, 
clinical follow-up (for at least six months up to of 7.4years) and 
histopathological analysis whenever possible. For each group, we 
evaluated sensitivity, specificity, positive predictive value (PPV), 
negative predictive value (NPV) and accuracy of the test. In patients 
with positive PET/CT findings, we analyzed correlation between 
specific serum tumour markers (CEA, CA-125, CA19-9, CYFRA21-1, 
CA72.4 and Alpha-fetoprotein) and SUVMax value of locoregional/
distant recurrence by Spearman’s rank correlation analysis. Results: 
Locoregional relapse, metastases or metastatic progression disease 
were identified in 46 of 76 patients in CRC-group and in 49 of 65 
patients in MT-group on PET/CT imaging, respectively. All findings 
were confirmed by pathological examination, onset of specific 
therapies or clinical follow-up studies. For CRC-group, sensitivity 
was 92%, specificity 73%, PPV 87%, NPV 83% and accuracy 85%; 
for MT-group, same parameters were 91%, 100%, 100%, 67% and 
91%, respectively. Correlation analysis with SUVMax values showed 
significant positive relationship in the CRC-group for CEA e CA19-
9 (rs=0.58, p<0.001; rs=0.47, p<0.001, respectively) and in the 
MT-group for CA19-9, CA-125 and CEA (rs=0.53, p<0.001; rs=0.66, 

p=0.005; rs=0.49, p=0.001, respectively). Conclusion: 18F-FDG PET/
CT showed high diagnostic accuracy in the diagnosis of progressive 
disease even in patients in tumour histotypes for which there is 
currently no recommendation, since similar results for correlation 
analysis were observed for MT group compared to CRC. Further 
studies are needed to confirm these preliminary results.

EP-241
Potential role of 18F-FDG PET/CT in Erdheim Chester 
Disease
S. Sagar, D. Khan, A. P. S L, J. Pathak, A. S. Babu, S. A. Shamim, R. 
Kumar;  
AIIMS, Delhi, INDIA.

Aim/Introduction: Erdheim-Chester disease (ECD) is a rare disease 
classified as non-Langerhans histiocytic multisystem disorder. ECD 
most commonly manifest as multifocal sclerotic lesions of the long 
bones characterized by sheets of foamy histiocytes on biopsy, with 
or without histiocytic infiltration of extra-osseous tissues. Fewer 
than 1000 cases have been reported in the medical literature 
since 1930, after it was described for the first time by Erdheim and 
Chester. The aim of this study is to explore the role of 18F-FDG PET/
CT in ECD. Materials and Methods: We retrospectively evaluated 
12 patients with suspected or histopathologically proven Erdheim 
Chester Disease, who underwent 18F-FDG PET/CT for staging and 
restaging during the period from July 2018 to December 2021. 
Report findings were evaluated and recorded with agreement of 
two independent nuclear physicians with experience of 4 to 20 
years. Results: A total of 12 patients (7 females and 5 males) with 
mean age of 34.25 years (Range 9 to 68 years) were included in the 
present study. A total of 16 PET/CT studies were performed on 12 
patients(12 for staging and 4 for restaging). Primary lesions were 
detected most commonly in the skeletal sites followed by lesions 
in the retro bulbar and maxillary sinus region, with one patient 
having mass in neck region. The mean SUVmax of primary skeletal 
lesion was calculated to be 4.47 and 9.13 for other primary like retro 
bulbar and maxillary sinus region compared to SUVmax of 2.03 for 
liver as background. 4 patients, who were referred for restaging 
after initiation of interferon alpha therapy, demonstrated complete 
metabolic response in 2 patients and no significant interval change 
in other 2 patients suggestive of stable disease on comparison with 
baseline PET/CT scan. Conclusion: 18F-FDG PET/CT can be used as 
a part of staging and restaging in patients with Erdheim Chester 
Disease. Further studies will define the exact role PET/CT in these 
patients. 

EP-242
The role of 18F-FDG PET/CT on Characterization of Thymic 
Epithelial Tumors at Initial Stage
C. Civan1, Z. Ozkan1, B. Ozkan2, E. Isik1, E. Erdogdu2, D. Has Simsek1, 
S. Duman2, Y. Sanli1, M. Kara2, S. Kuyumcu1, A. Toker2;  
1Istanbul Faculty of Medicine, Department of Nuclear 
Medicine, Istanbul, TÜRKIYE, 2Istanbul Faculty of Medicine, 
Department of Thoracic Surgery, Istanbul, TÜRKIYE.

Aim/Introduction: Our aim is to evaluate the potential role of 
18F-FDG PET/CT on characterization of thymic epithelial tumors(TET) 
and determine its contribution to patient management. Materials 
and Methods: A total of 73 patients, who underwent preoperative 
18F-FDG PET/CT imaging between December 2010 and October 
2021 were retrospectively analyzed in the study. All patients have 
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been confirmed as TET by operation. By using visual assesment,semi-
quantitative PET(SUVmax, MTV and TLG) and heterogeneity 
index(HI-1 and HI-2) parameters, the predictive power of PET/CT to 
predict WHO histopathological grade and advanced stage disease 
was investigated. For visual assessment,a scoring system(VSS) was 
established as 4-points scale by using FDG intensity and uptake 
pattern,presence of calcification,and margins of the lesions. VSS>2 
was considered as showing more malignant behavior. HI-1 was 
calculated as SUVmean divided by standard deviation (inverse-
coefficient of variation) and HI-2 was slope of linear regression line 
which was calculated using MTV with three different thresholds. 
Results: The cohort included 26 patients(36%) with low-grade 
thymoma(LGT),36 patients (49%) with high-grade thymoma(HGT), 
and 11 patients(15%) with thymic carcinoma(TC). VSS>2 was in 
31%,75% and 91% of the patients with LGT,HGT,TC,respectively. 
SUVmax, MTV and TLG values   were statistically significantly higher 
in the TC group than both LGT+HGT and HGT. When the cut-off 
value of 7.25 was taken for SUVmax, TC was differentiated from 
thymomas with 91% sensitivity and 74% specificity(AUC 0.86). 
Although lower SUVmax, MTV and TLG values   were observed in LGT 
compared to HGT,there was no statistically significant difference, 
but VSS can play a complementary role in differentiating these two 
groups. TC have statistically significantly lower HI-1 and HI-2 values 
than thymomas. HI-1 and HI-2 showed good diagnostic ability to 
differentiate TC from LGT+HGT(AUC 0.91 and 0.86,respectively) 
and TC from HGT(AUC 0.89 and 0.86).According to the Masaoka-
Koga and TNM staging systems, SUVmax, MTV,TLG   were statistically 
significantly higher in advanced disease than in the early stage 
disease. When the cut-off value of 6.34 was taken for SUVmax, 
the sensitivity and specificity in differentiating advanced disease 
were 75% and 84%,respectively according to Masaoka-Koga 
staging system and 75% and 78%,respectively according to TNM 
staging system. Conclusion: VSS,semi-quantitative PET parameters 
and HIs can reliably predict both advanced disease according to 
routine staging systems and the grade of primary mass according 
to WHO histopathological classification system in TETs. Therefore, 
as a promising metabolic imaging method in terms of patient 
management, 18F-FDG PET/CT makes important contributions to 
preoperative evaluation in routine clinical practice. 

 
EP-243
The Source Of Cancer Of Unknown Primary Is More Likely 
To Be Detected By FDG PET/ CT When Presented With 
Cervical LN Metastasis
G. Al-Obthani;  
Hadhramout University, Mukalla, YEMEN.

Aim/Introduction: Cancer of unknown primary (CUP) is a cancer 
with undiscovered primary source. To check the efficacy of FDG 
PET / CT for the identification of the primary lesions of CUP in a 
relatively large group of patients. Materials and Methods: Two 
hundreds eighty seven cases of CUP that were referred for FDG PET/
CT between 2008-2018 at Osaka University Hospital, Japan. Results: 
Detection rate for primary lesion of the CUP that presented with 
neck LN metastases was 40%. Neck LN metastases were the initial 
presentation in 25% of the CUP cases. The location of the primary 
tumor was also in the neck area in 82% of the detected primary 
cancer with cervical metastases presentation. While the primary 
source of 18% of the detected primaries that presented with neck 

LN metastases, were located in extra cervical areas. Waldeyer ring 
was the most common primary source of CUP in the neck; 50%, and 
15% were at the larynx. 75% of the CUP cases presented by extra 
cervical metastases, detection rate was 11%. Lung was the most 
common primary source; 21%, then the stomach; 13%. Conclusion: 
The primary source of CUP presented with cervical LN metastasis is 
more likely to be detected by FDG PET/ CT, more than those with 
non-cervical LN metastasis. Waldeyer ring is the most common 
primary source of CUP in the neck. 

EP-244
Non-malignant FAPI-avid PET/CT Findings: A Review
M. Bentestuen, N. Al-Oybadi, H. D. Zacho;  
Department of Nuclear Medicine, Aalborg 
University Hospital, Aalborg, DENMARK.

Aim/Introduction: Fibroblast activation protein inhibitor 
(FAPI) is a promising tracer in oncologic Positron Emission 
Tomography / Computer Tomography (PET/CT). Numerous 
studies have demonstrated the superior sensitivity of FAPI PET/
CT over Fluorodeoxyglucose (FDG) PET/CT in primary cancer 
diagnostics. However, the cancer-specificity of FAPI uptake remains 
understudied. In this review we aim to investigate FAPI-avidity by 
conducting a review of reported FAPI-avid non-malignant findings 
on PET/CT. Materials and Methods: A structured search was 
conducted in Pubmed, Embase and Web of Science for studies 
published prior to April 2022 reporting non-malignant FAPI PET/
CT findings. We included English written original peer reviewed 
articles of studies in humans using FAPI-tracers derived from the 
Heidelberg-group precursor radiolabelled with Ga-68 or F-18 with 
no geographical restrictions. We excluded 1) reviews, editorials, 
and conference abstracts, 2) papers not immediately retrievable, 3) 
studies not reporting non-malignant findings, and 4) studies with 
insufficient information regarding the reported non-malignant 
findings. Non-malignant findings are reported on a lesion basis and 
grouped according to type of organ or tissue involved. Findings 
are presented descriptively. Results: Our search identified a total of 
1.178 papers. A total of 109 studies were found eligible after full 
text screening of 328 papers and included in the review. Eighty-one 
studies of were case reports (74%) and the remaining 28 were cohort 
studies (26%). Eighty-three (76%) of the studies were conducted 
in China and the main indication for FAPI PET/CT was cancer. A 
total of 2.372 FAPI-avid non-malignant findings were reported, the 
vast majority being uptake in arteria, e.g. related to plaques (50% 
of reported findings). FAPI-uptake was frequently seen related to 
degenerative and traumatic bone and joint lesions (12%) or arthritis 
(4 %). For organs, diffusely or focal uptake was often seen in cases of 
inflammation, infection, fibrosis, and IgG4-related disease (7%). FAPI 
avid inflammatory / reactive lymph nodes (5%) and tuberculosis 
lesions (2%) has been reported and could prove potential pitfalls 
in cancer staging. Inflammatory teeth foci (3%), haemorrhoids (2%), 
and scarring / wound healing (2%) also showed focal uptake on 
FAPI PET/CT. Conclusion: Our review revealed FAPI uptake in arteria 
to be the most frequent non-malignant finding on FAPI PET/CT, 
followed by FAPI uptake in degenerative, inflammatory, infectious 
disease and fibrosis, i.e. conditions known to involve fibroblast. It is 
important to be familiar with the potential pitfalls when interpreting 
oncological FAPI PET/CT. 
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EP-245
PET/CT in Patients with Cancer of Unknown Primary-
Preliminary Results: Characterization of FDG PET/CT 
Findings in Occult Lung Cancer and Relation of Results 
with Pathological Diagnosis and Survival
A. Aslan, U. Korkmaz, S. Soyluoglu, G. Durmus Altun;  
Trakya University, Edirne, TÜRKIYE.

Aim/Introduction: Metastatic spread is a prerequisite for imaging 
in the patient group with occult primary and the main contribution 
of PET/CT is in N assessment. However, the characteristic features of 
these tumors and lymph node (LN) involvement in PET/CT and the 
relationship of metabolic data with survival have not been clearly 
demonstrated. We investigated the relations of LN distributions and 
metabolic parameters in PET/CT with disease and survival in occult 
lung cancer(LC) patients who came for primary investigation with 
LN metastasis. Materials and Methods: Images of 271 patients who 
scanned in 2019 were taken from the archive and evaluated. Possible 
primary, LN and distant metastasis distributions and metabolic PET 
parameters were calculated. Histopathological-clinical diagnoses 
and survival information of the patients were obtained. Results: 
Lymph node metastasis was defined in 65% of cohort. On PET/CT, 
the primary focus was lung in 44.4% of the patients. 81,5% of the 
primers detected in PET/CT were compatible with the pathological 
diagnosis. SUV of predominant metastasis was low in the compatible 
group At this stage, the number of primary tumors non-LC were 
not sufficient for subgroup analysis, so they were not included in 
further analysis. For LC group, the sensitivity of PET/CT in detecting 
occult LC was 91%, specificity was 90%, and accuracy was 90%. 
The most common LN involvement was paratracheal but the most 
common predominant LN was cervical. Distant metastases were 
detected in 38.9% of patients without mediastinal involvement. The 
most common organ metastasis was bone. In 27.8% of patients, 
metastasis was limited to the LN. SUV values of the dominant LN 
station of the LC group were lower than the non-LC group. The 
mean 2-year survival was 13% in the LC group and 25.8% in the 
non-LC group. There was no difference in 2-year survival in the 
group with and without mediastinal involvement. Conclusion: FDG 
PET/CT detects occult LC and metastases with high sensitivity and 
specifity. 2-year survival in occult LC was lower than the non-LC 
group, but no difference in survival was found in the groups with 
and without mediastinal involvement. Although occult LCs mostly 
involve lymph nodes, more than 1/8 of patients may have distant 
metastases without mediastinal involvement. Diagnostic accuracy 
is not affected by SUV and MTV values in primary or metastatic 
foci. However, high SUV values in LN, may be misleading about the 
occult focus. 

EP-246
The role of 18F-FDG PET/CT in primary staging and 
follow-up of Squamous Cell Carcinoma in patients with 
Dystrophic Epidermolysis Bullosa
E. López Llobet, S. Rodado Marina, D. Travaglio Morales, Y. Abadi 
Sedraoui, L. Giraldo González, S. Rizkallal Monzón, J. Cordero 
García, C. Lancha Hérnandez, C. Escabias del Pozo, M. Coronado 
Poggio, R. De Lucas Laguna, L. Domínguez Gadea;  
Hospital Universitario La Paz, Madrid, SPAIN.

Aim/Introduction: Dystrophic Epidermolysis Bullosa (DEB) 
encompasses a group of rare hereditary skin diseases characterized 
by mucocutaneous fragility. There are variants with a dominant 

inheritance pattern (DDEB) and more aggressiveness with recessive 
inheritance (RDEB). These entities - especially the recessive form - 
are associated with aggressive squamous cell carcinoma (SCC), 
presenting a higher risk of metastasis and a worse prognosis. 
Their diagnosis is a true challenge due to clinical heterogeneity 
and the skin involvement that these patients suffer. The purpose 
of this study was to analyze the usefulness of 18F-FDG PET/CT for 
the staging and follow-up of SCC in patients with RDEB. Materials 
and Methods: We retrospectively visually analyzed 35 consecutive 
18F-FDG PET/CT studies, performed to 12 patients with RDEB and 
SCC. We separately evaluated the presence of skin lesions, lymph 
node and distant metastasis.We considered as positive findings 
skins lesions with higher uptake than the underlying disease lesions 
and lymph nodes with higher activity than the liver and suspicious 
morphological features in the CT.All positive findings were 
histologically confirmed. A study was considered truly negative 
when no clinically suspicious lesions of SCC were developed in the 
following 6 months. Results: We reviewed 35 studies, 14 (40%) of 
them with indication of initial staging and 21 (60%) as follow-up. 
4 studies were excluded due to lacking of follow-up.In 17 studies 
(55%) new suspicious lesions or relapses were detected, in 13 of 
these (76%) the lesions were truly positive for SCC and in 4 (23%) 
the lesions were false positive for malignancy due to inflammatory, 
post-surgical or iatrogenic (privious biopsy) alterations.In 14 studies 
(45%) no suspicious lesions were observed, 13 of them (93%) were 
confirmed as truly negative. In the remaining study a new lesion 
located in the hand was detected 3 months later. We retrospectively 
verified that this lesion was not included in the field of examination.
We obtained a sensitivity and negative predictive value of 93% 
and specificity and positive predictive value of 76%.An increase in 
the glycidic index in lymph node territory (predominantly axillary 
and inguinal) was identified in all studies, 28 were interpreted as 
inflammatory and 3 compatible with metastasis with histological 
confirmation, obtaining 100% sensitivity and specificity.Only one 
study identified distant involvement. Conclusion: 18F-FDG PET/
CT is a useful tool in the management of patients with RDEB and 
history of SCC, for both initial staging and follow-up, with a high 
sensitivity and negative predictive value. 

EP-247
IGG4 related diseases: Utility of 18-F-FDG PET/CT
S. Sagar, D. Khan, A. Mahalik, A. K. Majeed, S. K. Velliangiri, J. 
Pathak, S. A. Shamim, R. Kumar;  
AIIMS, Delhi, INDIA.

Aim/Introduction: IGG4 related diseases are spectrum of fibro 
inflammatory disorder presenting as infiltration of lymphocytes 
and IGG4 to almost any organ in the body. Elevation in serum 
IGG4 level is not specific for confirmed diagnosis of IGG4 related 
diseases. We aim to evaluate the role of PET/CT in assesing extent 
of disease and response assesment of IGG4 related diseases. 
Materials and Methods: Medical records of 48 patients with 
their FDG PET/CT scans from July 2018 to December 2021 were 
retrospectively analysed. A total of 53 FDG PET/CT were analysed 
as only 5 patients had follow up PET/CT studies. FDG PET/CT was 
performed on dedicated PET/CT scanners (Biograph mCT, Siemens 
Inc and Discovery PET/CT, GE. All the scans were independently 
reported by two nuclear medicine physician with experience of 
3-20 years. Results: A total 48 patients (21 men, 27 women; median 
age: 36 years Range: 5 to 77 years) were included in the study. The 
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primary referral was for assesing extent of disease in 43 patients 
and response assesment in 5 patients. 5 patients were referred for 
response assesment following steroid therapy, from them 2 patients 
showed partial response, 1 stable disease, 1 progressive disease and 
1 complete metabolic response. Of the 43 patients, 35 patients had 
strong clinical suspicion for IGG4 related diseases with elevated 
serum IGG4 while 8 patients were referred for other indications like 
suspected LCH, carcinoma of unknown primary, PUO etc. In these 
8 patients the pattern of FDG PET/CT was consistent with IGG4 
related disease in only 1 patient and 2nd differential in the other 7 
patients with Tuberculosis and Erdhiem Chester disease being the 
most common 1st differential. Of the 35 patients no abnormality on 
PET/CT was found on 5 patients. From the remaining 30 patients, 
10 had non-specific findings on FDG PET/CT not corresponding to 
any diagnosis. In the remaining 20 patients IGG4 related diseases 
was given as 1st differential in 7 patients, 2nd differential in 8 patients 
and 3rd differential in 2 patients. The remaining 3 patients had scan 
findings consistent with renal cell lymphoma,LCH and Erdheim 
Chester disease Conclusion: Our study reinforces the role of FDG 
PET/CT in IGG4 related diseases for assesing extent of disease and 
response assesment. 

EP-248
Role of 18F-FDG PET/CT in the diagnosis of benign vs. 
malignant tumor thrombus: a retrospective study
S. Sarswat, S. Sagar, D. Khan, S. A. Shamim, N. A. Damle, M. 
Tripathi, C. Bal, A. Sharma, N. Wig, R. Kumar;  
All India Institute of Medical Sciences Delhi, Delhi, INDIA.

Aim/Introduction: Hypercoagulable state is a complication of 
various infections, inflammatory processes and is a common 
scenario in cancer patients also. Timely diagnosis and treatment is 
essential to reduce further complications in such patients. Present 
study was aimed to assess role of FDG PET/CT in diagnosis of 
benign vs. malignant tumor thrombus. Materials and Methods: 
We retrospectively reviewed all FDG PET/CT scans of patients done 
in our department from January 2017 to March 2022. All scans 
were reviewed by two experienced nuclear medicine physicians. 
135 patients who had venous or arterial thrombus in FDG PET/CT 
scans were included. All the FDG PET/CT scans of 135 patients were 
analyzed for primary tumor site and/or site of thrombus. Additional 
clinical data were collected for patients with benign conditions 
(ESR and CRP) if available and doubtful cases were followed up by 
HPE reports and/or CECT. The SUV max of primary tumor(in cancer 
patients), thrombus and background (aorta) were calculated. 
Results: Total 135 patients (108 cancer patients and 27 with benign 
thrombus) were included with age (range 3-86 years) (Mean 49 ± 
4 years), with 91 males and 44 females. Of 108 cancer patients, the 
most common cancers were hepatocellular cancer-38 (35.18%), 
renal cell cancer- 28(25.92%) and carcinoma of thyroid 6 (5.55%). Of 
108 cancer patients, 36 (33.33%) had tumor thrombosis in inferior 
vena cava, 31 (28.70%) in portal vein and 41 (37.96%) in other 
vessels (renal vein, jugular vein etc.). Of 27 patients with benign 
conditions,13 had venous thrombi, 11 had arterial thrombus and 
3 had atrial thrombus and the most common thrombus sites were 
thoaco-abdominal aorta 7(25.92%) and right atrium in 3 (11.11%) 
patients. Among 108 oncological patients mean SUVmax of primary 
tumors was 17.67 (range 2.1-91.0; median 10.82), thrombi was 17.61 
(range 2.14-90.11; median 14.56) and background was 5.29 (range 
0.29-25.00; median 3.12). Of 27 patients with benign conditions, 

mean SUVmax of thrombi was 11.09 (range 1.98-31; median 8.10 
) and background was 9.80 (range 1.46-24.50; median 10.20) ESR 
was raised in 13 of 26 patients (mean 35.84, range 10.98-62.00, 
median 35.00 and CRP was raised 22 of 26 patients (mean11.46, 
range 3.45-24.50, median 20.40). Upon plotting ROC, cut-off 
SUVmax 12.7 with sensitivity: 62.96 % and specificity: 77.77% was 
produced to demarcate tumor thrombus from benign thrombus. 
Conclusion: FDG PET/CT can differentiate benign thrombus from 
tumor thrombus. 
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EP-249
Evaluation of the Targeted Axillary Dissection(TAD) 
technique in Axillary Node-Positive Breast Cancer Patients 
Treated with Neoadyuvant Chemotherapy(NAC)
M. Camacho Falcon, P. De La Riva Pérez, T. Cambil Molina, I. Marín 
Melero, J. Velez Medina, I. Bolívar Roldán, M. Calvo Morón;  
Hospital Universitario Virgen Macarena, Sevilla, SPAIN.

Aim/Introduction: Evaluate the use of marked radioactive 
iodine-125 seeds(RIS) on axillary node positive breast cancer 
surgery treated with neoadjuvant chemotherapy(NAC) and sentinel 
lymph node biopsy(SLNB). Materials and Methods: Cross-sectional 
study in 28 women T1-3, N1(≤2 infiltrated nodes), M0 selected 
between September-2019 and February-2022. Previously to NAC, 
the infiltrated nodes were marked under ultrasound control with a 
metal clip and after NAC, RIS marking of these nodes and selective 
SLNB with mixed technique were performed. According to the 
coincidence between the sentinel node (SN) and the marked lymph 
node (MLN), patients were classified as concordant (SN=MLN) or 
discordant (SN≠MLN). Results: Average age: 57 years. Histological 
type: infiltrating ductal carcinoma 75%; infiltrating lobular carcinoma 
18%; other 7%. Molecular subtypes: luminal-A 7%; luminal-B 68%; 
HER2+ 7%; triple negative 18%. Number of infiltrated nodes: one 
node 86% (24/28); two nodes 14% (4/28).Of the 28 patients with RIS 
marking of the axillary lymph node and SLNB, 50% had complete 
pathological tumor response, 39% partial response and 11% no 
response. Axillary level: 12(43%) patients had pathological axillary 
response post-NAC.100% of the MLNs were removed. In 96.4% 
of the patients the SN was identified.• Concordant: 17/28(61%) 
patients the MLN was in the SN identified in surgery. In 9/17(53%) 
patients, the MLN was positive (67% macrometastases and 33% 
micrometastases) performing complete axillary lymphadenectomy 
(ALND) in 7 of these, not finding more affected lymph nodes except 
in one patient with macrometastases in the MLN. In the rest of the 
patients in this group(47%) the MLN was negative.• Discordant: 
10/28(36%) patients the MN and SN were discordant. In 6 of these 
10(60%) patients, the SN was positive (5 macrometastases and 1 
micrometastases) with negative MLN. In only one of these patients 
the ALND was positive. In 3/10(30%) patients didn’t match with any 
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SN, being both negative. In 1/10(10%) patient MLN mismatched 
with SN, being positive the MLN (macrometastases) and negative 
the SN, finding more affected lymph nodes in the ALND• In 1 patient, 
SN was not identified due to non-migration. Lymphadenectomy 
result was negative. Conclusion: We found 36% of patients with 
discordance between SN and MLN, making it necessary to mark the 
initially affected node to decrease the false negative rate of SLNB 
and increase the rate of conservative surgery.The combination 
of RIS axillary marking and SLNB improves detection of residual 
axillary disease, avoiding ALND in 43% of the patients studied who 
obtained axillary pathological response to NAC. 

EP-250
PSMA Radio-Guided Lymph Node Dissection with β-Probe, 
in high-risk Prostate Cancer patients
L. Muraglia, P. Artioli, F. Mattana, G. Renne, S. Luzzago, G. Musi, F. 
Ceci;  
IEO Istituto Europeo di Oncologia, Milan, ITALY.

Aim/Introduction: To evaluate the feasibility of the combined 
approach with β-probe and 68Ga-PSMA-11 PET/CT in the correct 
identification of lymph node metastases, in high-risk prostate cancer 
patients undergoing robotic radical prostatectomy and extended 
pelvic lymph node dissection. The histopathological analysis with 
PSMA-staining of the surgical specimens was performed as a 
standard reference to evaluate the diagnostic accuracy. Materials 
and Methods: Up to now we prospectively enrolled three high 
risk prostate cancer patients suitable for surgery, who previously 
performed a PSMA-PET scan. An intravenous administration of 1.1 
MBq/kg 68Ga-PSMA11 was made 60-90 minutes before the surgery. 
The beta-probe was inserted in the trocar system and used to 
measure lymph nodes counts during the dissection. Measurments 
were made in-vivo and ex-vivo. The immuno-histo-chemical (IHC) 
analysis was performed to evaluate the expression of PSMA in the 
surgical specimens by PSMA-staining. Results: In patient n.1, 37 
lymph nodes were removed, 1/37 was positive on PET images, but 
none of them showed a significant number of counts at the Beta 
probe test and proved to be metastatic at the IHC. In patient n.2, 
22 lymph nodes were removed, 2/22 were positive on PET images, 
6/22 showed a significant number of counts at the beta-probe test, 
1/22 was considered metastatic at the IHC analysis. In patient n.3, 
38 lymph nodes were removed, 5/38 were positive on PET images, , 
4/38 showed a significant number of counts at the beta-probe test, 
5/38 were considered metastatic at the IHC analysis. Conclusion: 
Combined approach with Beta probe and PSMA PET/CT was feasible 
and did not heavily affect the surgical time. The Beta probe allows 
an immediate detection of the tumour cells, together with low 
background signal (high tumour to background ratio) providing a 
good feedback to the surgeons. Therefore we will pursue our study 
in order to obtain clinical data. 

EP-251
Radioguided surgery of pulmonary nodules with ROLL 
technique. Our experience.
F. Manchon Adsuar, V. Lopez Prior, R. Diaz Exposito;  
Fundacion Instituto Valenciano De Oncologia, Valencia, SPAIN.

Aim/Introduction: Assess the pulmonary ROLL technique, 
detection rate and complications Materials and Methods: A 
retrospective study was carried out on 23 patients (10 women and 
13 men) from 01/16/18 to 09/01/21, who underwent the ROLL 

technique (radioguided occult lesions localitation) in the lung to 
characterize pulmonary nodules. The radiotracer used was 99mTc-
MAA 1mCi in 0.1-0.2 mL of volume if the surgical intervention was 
the same day or 2mCi with the same volume if it was the day before 
the intervention, 1mL of air for syringe wash. The marking of the 
nodule was performed under CT guidance in the radiology service 
and for confirmation and to assess complications, a chest SPECT-CT 
was performed in the nuclear medicine service. With thoracoscopic 
gammadetector probe and VATS (video-assisted thoracoscopic 
surgery), the thoracic surgeon made a wedge of the radioactive 
area to detect the nodule. Results: The intraoperative detection rate 
was 100%, whose pathological anatomy results were; 11 metastatic 
nodules, 5 primary lung nodules, 6 benign and one malignant 
fibrous tumor. The mean size of the pulmonary nodule was 8.1 
mm (4-13 mm) and the surgical piece was 8.5 cm. Complications 
included 2 pneumothorax (8.6%), both mild and no hemorrhage. 
Only one patient presented mild pleural diffusion of the radiotracer 
that did not require a change to thoracotomy. Conclusion: The 
pulmonary ROLL technique provides a high detection rate with 
minimal morbidity and mortality and is an excellent alternative to 
non-scintigraphic pre-surgical localization techniques. 
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EP-252
Evaluation of the reproducibility of the sentinel lymph 
node study in breast cancer, melanoma and cervical 
cancer
K. Bayardo, A. Zamora, J. Naula, F. Carrera, F. Portugal, O. Alonso, 
R. Ferrando;  
University of the Republic, Montevideo, URUGUAY.

Aim/Introduction: Sentinel lymph node (SLN) biopsy is widely 
accepted for lymph node staging in breast cancer, intermediate-
risk melanoma and low-grade cervical cancer. The reproducibility 
of lymphatic drainage is a fundamental premise behind this 
procedure, but it has not been sufficiently studied yet. The aim is 
to evaluate the reproducibility of the lymphoscintigraphy for SLN 
detection in breast cancer, melanoma and cervical cancer using 
SPECT/CT images. Materials and Methods: Retrospective study 
from February/2009 to October/2021 that included 64 consecutive 
patients (36-81 y.o., 62±11 years, 60 female) who underwent 
SLN study on two consecutive occasions due to suspension of 
the surgical procedure for different reasons (insufficient fasting, 
respiratory infection, hypertension, coordination problems, 
COVID-19). Fifty-six had breast cancer, 6 had melanoma and 2 
cervical cancer. The interval between the two studies was 1-112 
days. Patients with previous breast surgery or excisional biopsy were 
excluded. The radiopharmaceutical used was 99mTc-nanocolloid 
by subdermal periareolar injection in breast cancer, in 4 points 
surrounding the surgical scar in melanoma and in 4 points in the 
cervix in cervical cancer. Planar images followed by SPECT/CT of the 
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region were acquired. Results: In the 56 patients with breast cancer, 
115 SLNs were detected in the first procedure (85 level I, 20 level II 
and level III and 2 in the internal mammary chain) and 120 SLNs in 
the second procedure (87 level I, 24 level II, 8 level III and 1 internal 
mammary chain). One patient did not show SLN uptake in the first 
study and 2 level I SLNs were observed in the second. Ninety-eight 
percent concordance was observed in the topography of the SLNs 
of the level I. In the 6 patients with melanoma (2 of the upper limbs, 
2 of the lower limbs, one from the back and one from the head) 21 
SLNs were detected. The topography of the SLN was concordant 
in all cases. In the 2 patients with cervical cancer, 6 nodes were 
detected (4 bilateral external iliac and 2 obturator nodes). One 
patient had bilateral SLNs in the first study and unilateral in the 
second. Conclusion: The technique showed high reproducibility in 
breast cancer and melanoma. Concordance was maintained even 
in patients who showed several SLNs, suggesting that the main 
determining factor is the individual variability of the lymphatic 
drainage, beyond possible differences in the technical conditions 
of the procedure. More data are needed for cervical cancer. 

EP-253
Sentinel Lymph Node Biopsy in patients with prior 
ipsilateral breast cancer surgery
R. Staff1, M. F. Macnab1, G. Slater2, L. Lovell1, M. Fuller1,2, B. 
Elsberger1,2, Y. Masannat1,2;  
1Aberdeen Royal Infirmary, Aberdeen, UNITED KINGDOM, 
2The School of Medicine, Medical Sciences and Nutrition, 
University of Aberdeen, Aberdeen, UNITED KINGDOM.

Aim/Introduction: Breast cancer is one of the leading causes of 
cancer deaths in women.  1 . Around 55,000 new cases are diagnosed 
in the UK every year, with a five-year survival of more than 85% . 
Unfortunately, many breast cancer survivors with T2N2 disease will 
experience recurrence (41%); this drops for T2N0 to 26%; and 13% 
for T1N0.   The optimum management of these patients is unclear, 
particularly the management of the axilla surgically. Sentinel Lymph 
Node Biopsy (SLNB) is used to stage the axilla, but there is limited 
data in patients with prior ipsilateral breast cancer. This study 
compares Scinitgraphic redo-Sentinel Lymph Node Biopsy (reSLNB) 
and Axillary node sample (ANS) in this sub-cohort of patients. 
Materials and Methods: Using the extensive clinical record 
available in Aberdeen, we identified patients with a new ipsilateral 
primary or recurrence history of breast-conserving surgery. We 
recorded, planned (reSLNB or ANS), and performed surgery (reSLNB 
or ANS), patient demographics, previous surgery, node positivity, 
radiotherapy regime, cancer type, and grade. We examined the 
success rate of reSLNB and the predictors of success and compared 
the outcomes of the two performed surgical techniques. Results: 
We identified 86 patients with a mastectomy for a new ipsilateral 
primary or recurrence history of breast-conserving surgery. Of the 
48 reSLNB attempted, 35 (72.9%) were successful. Previous axillary 
surgery, radiotherapy to the axilla, previous node positivity made 
successful reSLNB less likely (p<0.05). The interval between previous 
and current cancer age first and second cancer did not predict 
reSLNB. Success was associated with ER-positivity (p<0.05), but PR, 
HER2, and NPI had no predictive value. Comparing the attempted 
reSLNB patients with those who underwent ANS, we found that 
19% of the reSLNB had positive axillae and 20% of the ANS patients. 
The reSLNB and ANS arms did not differ in age, grade, pathology, 
treatment, and previous surgical intervention. Conclusion: These 

results indicate that reSLNB is a viable option to restage the axilla 
in patients with a previous history of ipsilateral breast cancer. The 
technique has a good identification rate for sentinel nodes with no 
noticeable outcome differences between both arms. By extension, 
the advantages of reSLNB can be realised for those with prior 
ipsilateral breast cancer. 

EP-254
Sentinel lymph node biopsy and axillary marking in breast 
cancer patients undergoing neoadjuvant treatment: our 
experience
P. Guardia Jimena, A. Santos Bueno, A. Rebollo Aguirre, A. Moreno 
Ballesteros, J. Bayo Calero, A. Jimenez Heffernan;  
Hospital Universitario Juan Ramón Jiménez, Huelva, SPAIN.

Aim/Introduction: To provide our experience in sentinel lymph 
node biopsy (SLNB) and axillary marking in patients with 
breast cancer undergoing neoadjuvant treatment. Materials 
and Methods: Retrospective observational study including 75 
women, diagnosed with T1-4 N0-3 breast cancer (37 N0, 38N+ 
diagnosed with core needle biopsy), who received neoadjuvant 
treatment with complete radiological nodal response and 
subsequent surgical intervention with SLNB between 2019 -2022. 
The decision to perform SLNB was made after evaluating each 
case individually in a multidisciplinary team. In N+ patients, 
lymphoscintigraphy with SPECT/CT was performed to determine 
the coincidence between the biopsied-marked node (MN), marked 
with clip markers (33) or magnetic seed (5), and the sentinel 
node. In the non-coincident ones, wire-localization marking was 
performed. Results: The mean age was 50.85 years (range 22 to 
73). Molecular subtype: 18 Luminal-A, 16 Luminal-B, 16 Luminal-B 
like, 8 HER2-enriched and 16 Triple-negative. Histological type: 
73 infiltrating ductal carcinoma and 2 lobular carcinoma. TNM: 1 
IA, 29 IIA, 24 IIB, 16 IIIA, 3 IIIB, 2 IIIC. In N0 patients there was no 
migration of the radiotracer in two of them (5.4%), the result of 
SLNB was two macrometastases and three micrometastases, 
performing lymphadenectomy in 3 cases (1 positive); Mean of GC 
identified 1.64±0.85. In N+ (32 N1, 4 N2 and 2 N3); there was no 
migration of the radiotracer in 4 cases (10.5%) in 21 the MN did not 
coincide with the SN (65%), and in one there was only migration 
to the internal mammary arteries. 15 patients were negative in the 
final anatomopathological results out of 38, and 23 patients were 
positive (12 micrometastases and 11 macrometastases), of which 
17 lymphadenectomies were performed (7 positive); the mean 
number of GC identified was 1.57±0.79. Out of the 22 patients 
with mismatched MN and SN, in 8 patients the anatomopathologic 
result was different; in 5 the MN was positive and the SN negative, 
resulting in 3 micrometastases and 2 macrometastases, and in 3 the 
SN was positive and MN negative, resulting in 3 micrometastases. 
Conclusion: The anatomopathologic result of MN and SN in 
conjunction allows us to determine with greater reliability the 
axillary status after neoadjuvant treatment. 
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EP-255
Follow-up after radical prostatectomy with sentinel node 
biopsy and pelvic lymph node dissection: oncological 
outcome and results of advanced imaging in patients with 
biochemical recurrence
A. Berrens1, R. van Vliet1,2, E. Wit1, P. J. van Leeuwen1, O. Brouwer1, 
M. L. Donswijk1, F. W. B. van Leeuwen3, H. G. van der Poel1,4;  
1Antoni van Leeuwenhoek Hospital, Amsterdam, NETHERLANDS, 
2University of Utrecht, Utrecht, NETHERLANDS, 3Leiden University 
Medical Center, Leiden, NETHERLANDS, 4Amsterdam University 
Medical Center (VUmc), Amsterdam, NETHERLANDS.

Aim/Introduction: Sentinel node biopsy (SNB) has a high sensitivity, 
comparable to extended pelvic lymph node dissection (ePLND) for 
the detection of nodal metastases in men with primary diagnosed 
intermediate and high-risk prostate cancer (PCa)1. The aim of this 
study was to validate SNB as an alternative to ePLND by providing 
insight in sensitivity/specificity and long-term oncological 
outcomes after robot-assisted radical prostatectomy (RARP) with 
SNB and ePLND. Materials and Methods: We included all patients 
who participated in two prospective randomized trials between 
2012 and 2019 and underwent RARP followed by SNB and ePLND. 
Follow-up of these patients consisted of periodic PSA checks. 
Multivariate Cox regression analysis was used to assess oncological 
outcomes. In patients with a biochemical recurrence (BCR [PSA >0.2 
ng/mL), the location of the recurrence on postoperative imaging 
(choline-PET/CT n=7, PSMA-PET/CT n=68, nano-MRI n=1) was 
related to the location of the SN on preoperative SPECT/CT. Results: 
252 patients were included (pN0 n=176, SN+ n=51, non-SN+ 
n=25). The median duration of follow-up was 53 months (IQR 35-
74), overall survival was 96.4%. 85/252 patients (33.7%) developed 
BCR within a median time of 12 months. In the group with BCR, 
43/85 (51%) patients showed metastases on imaging (nodal n=39, 
distant n=4, both n=10), at a median 26 months after surgery 
(IQR 5 - 44). Corrected for the number of positive nodes, ISUP and 
T-stage, presence of positive non-SN samples (independent of SN 
positivity) at the time of surgery was an independent predictor 
for shorter metastasis free survival (MFS), HR 4.14 (CI: 1.48 - 11.59). 
In 5 of the 39 patients (13%) with nodal or distant recurrence on 
postoperative imaging (N1M0 n=17, N1M1a n=14, N0M1a n=8), the 
lesions co-localized with a SN as identified on preoperative SPECT/
CT. Of these patients, 4 were originally staged as pN0, indicating a 
false negative ePLND staging procedure. Taking this into account, 
sensitivity of pre-operative SN imaging increased from 91.2% to 
94.1%. Conclusion: Metastases in non-sentinel nodes is a predictor 
for shorter MFS. After correction for metastases in unremoved SNs, 
sensitivity of SN imaging increased. Thus, this retrospective analysis 
shows that SNB has the potential to be an alternative for ePLND as 
long as it is technically feasible to remove all SNs during surgery. 
References: 1Wit EM, et al. Sentinel node procedure in prostate 
cancer: a systematic review to assess diagnostic accuracy. European 
urology. 2017;71(4):596-605.

EP-256
Follow-up of patients with cN0 tongue cancer and 
negative selective sentinel lymph node biopsy
S. Bondia Bescós1, J. Suils-Ramón1, M. Bajén-Lázaro1, A. 
Benítez-Segura1, A. Rodriguez-Gasén1, J. Reyes-Junca1, I. Sanchez-
Rodriguez1, E. Llinares-Tello1, C. Soldevila-Lozano1, M. Pudis1, B. 
Hervás-Sanz1, I. Gil-Viciano2, M. Buaki-Sogo2, M. Cortés-Romera1;  
1Nuclear Medicine-PET (IDI) Department, Bellvitge University 
Hospital, L’Hospitalet de Llobregat (Barcelona), SPAIN, 
2Radiopharmaceutical Department, Bellvitge University 
Hospital, L’Hospitalet de Llobregat (Barcelona), SPAIN.

Aim/Introduction: Tongue cancer (TC) is one of the most frequent 
oral tumors worldwide. Smoking, alcohol and HPV are very known 
risk factors. The most important prognostic factor is regional lymph 
node (LN) involvement. Hence, selective sentinel lymph node 
biopsy (SSLNB) has become more important in the management of 
patients with early-stage TC. The aim of this study is to analyze the 
reliability of SSLNB in the LN staging of TC. Materials and Methods: 
A retrospective study of 44 patients (p) affected with cN0 TC who 
did undergo a SSLNB between February 2005 and Desember 2021. 
The surgical approach was made following one-day or two-day 
protocol after the perilesional administration of 0.3-1.5mCi/0.1-
0.2mL of m99Tc-nanocolloid respectively and carrying out a 
presurgical lymphoscintigraphy (PLSG) in early and late phase. A 
SPECT/CT was performed in the majority of cases in the late phase.
Anatomopathological results of the SSLNB, type of drainage in 
PLSG) lymph node recurrence (LNR) and global survival (GS) were 
studied. The mean follow-up time was 4.9 years (5 months - 14 
years). Results: 34/44p (18 women, mean age 63.3 years) cN0 TC 
had a negative anatomopathological result of SLN (31p pT1N0, 3p 
pT2N0) and did not undergo a regional lymphadenectomy. Only 
1p had a medial lesion, which exhibited bilateral drainage. 33p had 
lateralized lesions. 25p of them showed ipsilateral drainage and 8p 
bilateral drainage. PLSG modified the surgical approach in 8/34p 
(23.5%).In the evolutive follow-up 4p presented a LNR: 2p were in the 
context of local recurrence (at 3 and 9 months); 1p had an ipsilateral 
LNR at 7 months and PLSG detected ipsilateral drainage; 1p had 
a contralateral LNR at 16 months, but no drainage was detected 
in that pathway during the PLSG. GS was 76.5%. 3p died due to 
the primary TC consequences, and the remaining 5p secondarily 
to other systemic diseases.Loss to follow-up over time occured in 
2p after 2 and 6 years after surgery and both were free of disease at 
that point. Conclusion: SSLNB is a reliable technique in lymph node 
stadification in cN0 TC and it’s significant because it can modify the 
surgical approach in an important number of patients. 

EP-257
Using 99mTc-Tilmanocept for sentinel node detection in 
patients with cutaneous melanoma allows identification 
of sentinel lymph node despite prior non-visualisation 
with SPECT-CT using 99mTc-Nanocolloid
J. Pedersen, B. Zerahn;  
Herlev Hospital, Department of Nuclear 
medicine, Herlev, DENMARK.

Aim/Introduction: In patients with cutaneous melanoma, sentinel 
lymph node (SLN) identification with lymphoscintigraphy is 
crucial for staging, choice of treatment and follow-up in terms 
of FDG-PET-CT control scans. Using 99mTc-Tilmanocept for 
lymphoscintigraphy in patients with breast cancer has been 
reported to enable visualisation of SLN despite a prior inconclusive 
scan using 99mTc-Nanocolloid. We investigated whether SLNs 
could be identified using 99mTc-Tilmanocept (particle size 7 nm) in 
patients with cutaneous melanoma despite prior non-visualisation 
using 99mTc-Nanocolloid (particle size 10 to 420 nm) SPECT-CT 
lymphoscintigraphy. Materials and Methods: SLN identification 
using 30 MBq 99mTc-Tilmanocept was performed on 20 patients 
with cutaneous melanoma who had a prior lymphoscintigraphy 
with non-visualisation of SLN using 30 MBq 99mTc-Nanocolloid 
SPECT-CT. Of these patients, 11 underwent additional SPECT-CT 
lymphoscintigraphy and nine were injected only with 99mTc-
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Tilmanocept before surgery. Results: SLNs were visualised with 
SPECT-CT lymphoscintigraphy using 99mTc-Tilmanocept in nine 
out of 11 patients. SLNs were identified during surgery in 14 out of 
the 20 patients, of which one was regarded as unsafe to be removed 
surgically. None of the SLNs removed contained metastases. In total 
eight patients avoided follow-up with PET-CT due to achieved SLN 
identification. Conclusion: Sentinel lymph node detection with 
99mTc-Tilmanocept was performed successfully to identify SLN in 
two thirds of cases with non-visualisation using a standard tracer. 
This may potentially reduce the need for FDG PET-CT follow up. 
However, none of the SLNs identified with 99mTc-Tilmanocept 
contained malignant cells. Further investigation into using 99mTC-
Tilmanocept to identify SLNs containing malignant cells is advised. 
Further studies are warranted to confirm these findings on a 
larger number of patients in order to fully prove or disprove the 
hypothesis.

EP-258
Results of Sentinel Lymph Node Biopsy in Endometrial 
Cancer. Experience in Our Centre
S. Naranjo Sancho, J. P. Suárez Fernández, M. L. Domínguez 
Grande, A. Laverde Mächler, J. E. Maraña González, L. Rodríguez 
Díaz, C. Vigil Díaz, S. Fidalgo García, N. Martín Fernández, F. M. 
González García;  
Hospital Universitario Central de Asturias, Oviedo, SPAIN.

Aim/Introduction: To present the results and experience of our 
center in sentinel lymph node (SLN) biopsy with a combined 
radiotracer and dye technique for N-staging of endometrial 
cancer. Materials and Methods: Between February 2019 and 
February 2022, 30 patients (median age 67 years, range 30-85) 
with histological diagnosis of endometrial cancer and presurgical 
stages high risk IA, IB, II and/or type 2 histology were prospectively 
included in the study. Patients were injected with 74-148 MBq of 
99mTc-labelled human serum albumin nanocolloids in four aliquots 
into the cervix stroma. Planar scintigraphy and SPECT-CT images 
were obtained at 30 and 120 minutes after radiotracer injection. 
Visual SLN lymphatic mapping was intraoperatively performed after 
the administration of methylene blue (n= 25) or indocyanine green 
(n= 5) using the same injection technique. Two hand-held wireless 
gamma probes (standard and laparoscopic-adapted) were used 
to identify the radioactive lymph nodes. All lymph nodes (either 
radioactive or dyed) were considered as SLN. All patients underwent 
open or laparoscopic hysterectomy with double adnexectomy, 
and a standard bilateral pelvic lymph node dissection. The study 
protocol had been previously approved by local ethics committee. 
Results: Planar scintigraphy and SPECT-CT detected at least 1 SLN 
in 23/30 patients (overall sensitivity 76.6%), with a rate of bilateral 
SLN detection of 14/23 (60.8%). Aberrant lymphatic drainage was 
detected in 4 patients (presacral and/or paraaortic). SLN biopsy 
was successfully performed (al least 1 SLN retrieved) in 27/30 
patients (overall detection rate 90%), with a rate of bilateral SNL 
detection of 22/27 (81.6%). The radioisotope-dye correlation was 
exact in 17 cases (56.7%), partial in 9 (30%) and absent in 4 cases 
(13.3%). SLN metastases were found in 7/27 patients (26%), and 
only two patients presented macroscopic disease. There were no 
false negative results of SNL biopsy. No metastatic lymph nodes 
were identified after lymphadenectomy in the 3 cases with no SLN 
detection. Conclusion: In our series, SNL biopsy with combined 
radiotracer and dye is a feasible technique for accurate N-staging of 

endometrial cancer. It should be considered as the standard of care 
in patients with presurgical stages high risk IA, IB, II, and/or type 2 
tumors, in order to avoid pelvic lymphadenectomy and to increase 
the detection of occult lymph node metastases. 

EP-259
Can we rationalise where we use SPECT/CT for melanoma 
sentinel node localisation?
K. Pinto, M. Naik, C. Ferguson, P. Khagram, W. Svensson, N. Soneji;  
Imperial College Healthcare NHS Trust, London, UNITED KINGDOM.

Aim/Introduction: SPECT/CT together with planar imaging can 
increase sensitivity of melanoma sentinel node detection and 
accuracy of anatomical localisation compared to planar imaging 
alone.[i] However, SPECT/CT increases scanning time with potential 
implications on scanner availability and delays to surgery. In this 
study, we assessed what percentage of studies SPECT/CT altered 
sentinel node localisation and marking compared to planar 
imaging alone. Cases were stratified by tumour site (head/neck, 
trunk, limbs) to determine whether SPECT/CT was non-essential for 
limb melanomas. Materials and Methods: All melanoma sentinel 
node studies performed at our institution between January 2020 
- January 2022 were retrospectively reviewed by two consultants. 
The number and locations of nodes detected on planar imaging 
and additional nodes and locations detected on SPECT/CT were 
recorded. Crucially, whether SPECT/CT changed skin marking 
decision compared to planar imaging alone was assessed. Results: 
45 melanoma sentinel node studies were performed (7 head/
neck, 20 trunk, 18 limbs). Concordance between the two reviewers 
was high (89-98%) for all variables. SPECT/CT had a significant 
impact on skin marking for sentinel node localisation compared 
to planar imaging alone (p<0.05). When stratifying by location, 
SPECT/CT had the greatest additive impact on truncal melanomas. 
Although fewer SPECT/CT studies changed skin marking for limb 
melanomas, in some cases SPECT/CT confirmed atypical positions 
away from expected nodal basins, identified the depth of nodes 
and defined order of drainage. Conclusion: SPECT/CT significantly 
improves accuracy of sentinel node localisation compared to 
planar imaging alone. Although most useful for head/neck and 
truncal melanomas, SPECT/CT also altered skin marking decision 
with limb melanomas. Whilst it may not be needed for every case, 
scanning time for SPECT/CT would therefore still need allocating 
in case necessary following review of planar images. References: 
[i] Bluemel, C., Herrmann, K., Giammarile, F., Nieweg, O., Dubreuil, J., 
Testori, A., Audisio, R., Zoras, O., Lassmann, M., Chakera, A., Uren, R., 
Chondrogiannis, S., Colletti, P. and Rubello, D., 2015. EANM practice 
guidelines for lymphoscintigraphy and sentinel lymph node biopsy 
in melanoma. European Journal of Nuclear Medicine and Molecular 
Imaging, 42(11), pp.1750-1766.

EP-260
Unicentric results in sentinel lymph node biopsy (SLNB) in 
patients with locally advanced breast cancer (LABC)
J. Espejo Niño, M. Astudillo Sarmiento, R. Valverde Jorge, A. Peña 
Fuentes, E. Rodeño Ortiz de Zarate;  
Hospital Universitario Cruces, Barakaldo, SPAIN.

Aim/Introduction: Evaluate the results of sentinel lymph node 
biopsy(SLNB) in axillary staging in patients with locally advanced 
breast cancer(LABC) treated with neoadjuvant chemotherapy(nCT) 
in our center. Materials and Methods: Retrospective study 
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(January/12-March/22) in patients with LABC selected for nCT with: 
initial clinical and radiological tumor and lymph node staging (TNM-
AJCC-7&8-Edition), histological types, tumor markers, therapeutic 
protocols, submitted to SLNB, with response evaluation(radiological 
and pathological) of the in the tumor and lymph nodes after-nCT. 
We obtained: SLNB detection rate, false negative rate(FNR), relapse 
and mortality. Results: 139 patients with LABC met the inclusion 
criteria, 127-Invasive-Ductal-Carcinoma, 6-Invasive-Lobular-
Carcinoma, 2-Ductal-Carcinoma-in-situ, and 1 case of: tubular, 
medullary, mucinous and colloid carcinoma. In the TNM-staging 
before therapy we found: T1:14-patients; T2:94-patients; T3:23-
patients and T4:5-patients. 87 were cN(+) and 52 cN(0). The intrinsic 
subtype includes luminal-A:10-patients; Luminal-B:31-patients; 
Her2:58-patients, basal-like:40-patients. After-nCT the MRI response 
was: 34-complete response(CR), 2-progression(PP), 12-stable 
disease(SD), 67-major partial response(MPR) and 24-minor partial 
response(mPR). After surgery we obtained 44-SLNB(+), 85-SLNB(-
) and in 10-patients there were no migration(NM). We carried 
out 92-lymphadenectomies(LDN) including 42-SLNB(+) and 10-
NM. We obtained 31LDN(+): 19-SLNB(+), 6-NM and 6-SLNB(-). We 
obtained 61-LDN(-): 23-SLNB(+), 4-NM and 34-SLNB(-). The TNM 
staging after-nCT and after-surgery was: ypT0:59-patients; ypT1:59-
patients; ypT2:15-patients, ypT3:3-patients; ypTis:2-patients and 
1 patient without ypT staging due lab failure technique. ypN0:89-
patients; ypN1:34; ypN2:15-patients and ypN3:1-patient. 13 patients 
presented relapse of the disease, 2-local relapse: both SLNB(-) and 
11-distance relapse: 5-SLNB(-); 4-SLNB(+) and 2-NM. 7-patients 
died, all with distance relapse: 3-LDN(+): 2-SLNB(+), 1-NM; 3-LDN(-): 
1-SLNB(+) and 2-SLNB(-) and 1-SLNB(-) without LDN, MPR with MRI 
and ypT1 ypN0. From 87-cN(+) we obtain 59-ypN(+) that means 
32,18% of nodal response.We found, in the 10-NM, that they were: 
ypT0:2-patients; ypT1:5-patients; ypT2:1-patients, ypT3:2-patients 
and ypN0:4-patients; ypN1:3; ypN2:2-patients, ypN3:1-patient. With 
MRI: 2-MPR, 4-mPR, 3-SD and 1-RC. The detection rate of SLNB-
after-nQT was 92.8%. In patients with LDN we didn’t consider the 
SLNB(+) with LDN(-) like a false positive because is a true positive 
pathological technique, so SLNB was the only affected lymph node 
in 23% of the patients with LDN and we found a false negative 
rate(FNR) of 11% for those with LDN and without taking account 
NM because it can be result of complete response or non-response. 
Conclusion: Our detection rate SLNB-after-nQT was 92.8%. In 23% 
of the patients with LDN the SNLD was the only affected lymph 
node. Our FNR was 11%, the nodal responde percentage was 32%, 
with relapses of 9,3% and 5% of mortality. 

EP-261
Sentinel Node Mapping in Vulvar Melanoma: a multicentre 
study
A. Florit1, V. Fuoco2, S. M. Fragomeni3, T. Pasciuto3, F. Martinelli2, 
F. Raspagliesi2, V. Rufini1,3, G. Garganese1,4, M. Maccauro2, A. 
Collarino3;  
1Università Cattolica del Sacro Cuore, Rome, ITALY, 
2Fondazione IRCCS Istituto Nazionale Tumori di Milano, 
Milan, ITALY, 3Fondazione Policlinico Universitario A. Gemelli 
IRCCS, Rome, ITALY, 4Mater Olbia Hospital, Olbia, ITALY.

Aim/Introduction: This multicentre study aimed to investigate 
the role of preoperative lymphoscintigraphy and sentinel node 
biopsy (SNB) as well as the impact of SNB on loco-regional control 
and survival in vulvar melanoma patients with clinically negative 
nodes (cN0). Materials and Methods: Patients were retrospectively 

included if they had a histologically proven vulvar melanoma, 
a Breslow tumour thickness of 1-4 mm, cN0 and underwent a 
preoperative lymphoscintigraphy followed by SNB with or without 
inguinofemoral lymphadenectomy between July 2013 and March 
2021. Disease-free survival (DFS) and overall survival (OS) were 
assessed by Kaplan-Meier method. Results: Eighteen women were 
included. Planar images showed 51 sentinel nodes (SNs) in 28 
groins. Additional SPECT/CT images were acquired in 5/18 cases, 
SNs were identified pre- and intra-operatively in all cases. A total 
of 65 SNs were excised from 28 groins. A total of 8 metastatic SNs 
were found in 5/18 (28%) patients (7/28 groins -25%); 10/18 (55%) 
patients had recurrent disease at 3 to 30 months, among which 7/13 
(54%) were SN-negative and 3/5 (60%) were SN-positive patients. 
No groin recurrence was observed in SN-negative patients. A total 
of 16 patients were alive at the last follow-up (median FU time: 17.6 
months). Two patients with positive SN and recurrent disease died 
of cancer after 26.2 and 33.8 months, respectively. The mortality rate 
was 0% and 40% for SN negative and positive patients, respectively. 
The median DFS was 18.0 months (95% CI, 10.3-30.0) and the OS and 
DFS at 36 months were 62.5% and 19.2%, respectively. Conclusion: 
The use of preoperative lymphoscintigraphy followed by SNB 
allows a precise and minimally invasive surgical approach in cN0 
vulvar melanoma patients with few post-operative complications. 
Negative SNB is associated with low risk of groin relapse and good 
survival. 

EP-262
Analysis of factors affecting sentinel lymph node 
metastatic involvement in endometrial carcinoma
A. Jankulovska1, S. Stojanoski1, I. Aluloski2, S. Stojcevski2, M. 
Tanturovski2, A. Daneva Markova2, N. Manevska1, T. Makazlieva1, 
M. Jovanovski-Srceva3, D. Miladinova1;  
1Institute of pathophysiology and nuclear medicine “Acad. 
Isak Tadzer”, Faculty of Medicine, Skopje, NORTH MACEDONIA, 
2University Clinic of Gynecology and Obstetrics, Faculty 
of Medicine, Skopje, NORTH MACEDONIA, 3University 
Clinic for Anesthesia, Reanimation and Intensive Care, 
Faculty of Medicine, Skopje, NORTH MACEDONIA.

Aim/Introduction: Sentinel lymph node (SLN) metastasis is the most 
important predictor of recurrence and adjuvant therapy indicator in 
patients with endometrial carcinoma (EC). The aim of this study was 
to analyze the potential risk factors related with SLN status in EC. 
Materials and Methods: Forty-one patients with EC and presumed 
stage I underwent SLN biopsy after cervical application of 4mCi 
99mTc-albumin nanocolloid. The demographic, clinical and tumor-
related data were obtained from the patients’ medical records. 
Univariate analysis was performed to analyze the potential factors 
predictive of tumor-positive SLNs. Results: Overall metastatic SLN 
involvement rate was 17%. Lymphovascular space invasion was 
significantly associated with SLN metastasis, including the presence 
of isolated tumor cells (P<0.001). Non-endometrioid histology 
and myometrial invasion >50% were significantly associated with 
SLN micrometastasis and macrometastasis (P<0.05). We found no 
significant association between age, body mass index, number 
of births, menarche, menopause, estrogen therapy, presence 
of diabetes, hypertension, family history of malignancy, tumor 
size and SLN status (P>0.05). Conclusion: Lymphovascular space 
invasion, non-endometrioid histology and myometrial invasion 
>50% were significant predictors for SLN metastasis. They could be 
useful markers in assessing the risk of metastatic nodal disease in 
EC patients. 
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EP-263
Sentinel lymph node biopsy in patients with recurrent 
breast cancer and previous negative sentiel lymph node 
biopsy: our experience
J. Reyes1, M. Bajén Lázaro2, A. Benítez-Segura2, B. Hervás Sanz2, C. 
Soldevila Lozano2, M. Pudis2, S. Bondia1, J. Suils Ramon2, J. Mora 
Salvado2, A. Valdivieso Ortiz3, L. Perez Tapia3, M. Vicente3, M. Pla 
Farnos4, A. García Tejedor4, M. Campos Delgado4, M. Fernandez 
Montoli4, A. Petit5, S. Pernas6, F. Catalina6, E. Martínez Pérez7, H. 
Pérez Montero7, A. López Ojeda8, D. Pérez Sidelnikova8, S. De la Torre 
González8, M. Cortés Romera2;  
1Hospital Universitari de Bellvitge-IDIBELL, L’Hospitalet de 
Llobregat, SPAIN, 2Nuclear Medicine_Hospital Universitari 
de Bellvitge-IDIBELL, L’Hospitalet de Llobregat, SPAIN, 
3Radiologist_Hospital Universitari de Bellvitge-IDIBELL, 
L’Hospitalet de Llobregat, SPAIN, 4Gynecologist_Hospital 
Universitari de Bellvitge-IDIBELL, L’Hospitalet de Llobregat, 
SPAIN, 5Patologyst_Hospital Universitari de Bellvitge-IDIBELL, 
L’Hospitalet de Llobregat, SPAIN, 6Medical Oncologist_Institut 
Català Oncologia_Hospital Universitari de Bellvitge-IDIBELL, 
L’Hospitalet de Llobregat, SPAIN, 7Radiation Oncologist_Institut 
Català Oncologia_Hospital Universitari de Bellvitge-IDIBELL, 
L’Hospitalet de Llobregat, SPAIN, 8Plastic Surgery_Hospital 
Universitari de Bellvitge-IDIBELL, L’Hospitalet de Llobregat, SPAIN.

Aim/Introduction: Introduction: it has already been studied that 
patients (p) with recurrent breast cancer after breast conservative 
surgery and negative sentinel lymph node biopsy (SLNB) can be 
axillary restaged with a repeat SLNB. Nevertheless a repeat SLNB 
is has not been well established and moreover it has not been 
studied in the setting of a previous mastectomy. Aim: to examine 
our experience in the performance of a repeat sentinel lymph 
node (SLN) procedure for restaging axilla in p with previous 
lumpectomy or mastectomy and negative SLNB. Materials and 
Methods: 20 p with recurrent breast cancer and previous negative 
SLNB were analyzed, 17 out of 20 with previous lumpectomy and 
3 out of 20 with previous mastectomy. The day before surgery 
lymphoscintigraphy was obtained after 99mTc-nanocolloid 
peritumoral/periaerolar administration. Blue dye was administered 
when lymphoscintigraphy failed. The parameters analyzed were: 
lymphoscintigraphic detection (LD), surgical detection (SD) 
and SLN pathological exam. Results: LD: SLN was mapped in 14 
out of 20p (70%): 12p with ipsilateral axillary drainage (1p with 
parasternal drainage also) and 3p with contalateral axillary drainage 
(1p with ipsilateral axillary drainage also and 1p with parasternal 
drainage also) SD: 15p (75%). Parasternal drainage was not excised. 
Contralateral axillary was excised in 3p. Patients without SD 
underwent axillary lymph node disecction (ALND). SLN pathological 
exam: 13p without SLN metastases (87%); 2p with metastases (13%), 
who had lumpectomy. All contralateral axillary SLN were negative. 
Conclusion: - In our experience a repeat SLNB is feasible in p with 
recurrent breast cancer after previous lumpectomy or mastectomy 
and negative SLNB. - 65% of patients can be spared ALND 

EP-264
Selective sentinel lymph node biopsy as a prognostic 
method in cutaneous malignant melanoma. Our 
experience.
E. Noriega-Álvarez, A. M. García Vicente, F. J. Pena Pardo, L. García 
Zoghby, C. Lucas Lucas, A. Padilla Bermejo, N. M. Sicilia Pozo, Á. M. 
Soriano Castrejón;  
University General Hospital of Ciudad Real, Ciudad Real, SPAIN.

Aim/Introduction: To analyze the outcomes of sentinel lymph 
node selective biopsy (SLNB) in patients with cutaneous malignant 
melanoma (MM) and its prognostic role in survival. Materials 
and Methods: A retrospective study was conducted including 
patients with histologically proven and surgically resected MM with 
subsequent SLNB and clinical follow-up for at least 2 years.Statistical 
analysis was performed using SPSS v25. Correlations between SLNB 
results and clinicopathological parameters [sex, age, Breslow index, 
ulceration, Clark level, mitosis, overall survival (OS) and progression-
free survival (PFS)] were assessed with Spearman’s Rho coefficient.
PFS and OS were assessed using Kaplan-Meier curves. Results: 
Two hundred and fourteen consecutive patients (p) (100 women) 
undergoing SLNB after MM diagnosis between 2011-2020 were 
included, ranging from 20 to 87 years of age (mean=57±15).SLNB 
was positive for malignancy in 44/214p. Post-SBLN staging was: Ia: 
63p; Ib: 39p; IIa: 31p; Ib: 25p; IIc: 12p; IIIa: 12p; IIIb: 6p and IIIc: 26p.A 
significant correlation between SLNB result and both OS (p=0.002) 
and PFS (p<0.01) was obtained.Clark level and mitosis (p<0.01) were 
associated with the presence of lymph node metastases. There was 
no correlation with the rest of the variables.Kaplan-Meier survival 
analysis revealed statistically significant differences according 
to SLNB result, showing a lower OS in patients with positive 
SLNB compared to those with negative SLNB: mean OS=64.4 
months (95% CI: 53.2-75.4) vs. 106.4 months (95% CI: 100.7-112.2), 
respectively. Likewise, there was a lower PFS in positive vs. negative 
SLNB: mean PFS=55.5 months (95% CI: 41.5-69.6) vs 106.3 months 
(95% CI: 100.1-112.4), respectively. Conclusion: In our experience, 
and in accordance with the literature, detection of lymph node 
metastases by SLNB is a tumor aggressiveness marker in patients 
with melanoma. SLNB provides better staging and assists in the 
diagnostic and therapeutic management of these patients. 
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EP-265
Improvement of the detectability of perfusable 
tissue fraction and myocardial flow reserve after 
revascularization by 15O-water ECG-gated PET
A. Maruo;  
Hokkaido University, Sapporo, JAPAN.

Aim/Introduction: The perfusable tissue fraction (PTF) and 
myocardial flow reserve (MFR) from 15O-water dynamic PET 
indicate parameters of myocardial viability. However, it is problem 
that motion artifacts from the left ventricular (LV) wall prevents 
improvement of these value accuracy. Therefore, we aim for 
progress the accurate estimation of the PTF and MFR in the 
ischemic lesion after revascularization by using electro-cardiogram 
(ECG) gated dynamic with 15O-water myocardial PET. Materials 
and Methods: We chose Thirty patients (68±12 years old / male 28, 
female 2) with ischemic heart disease. List mode 3D PET data and 
ECG signals were acquired. For each scan, 500MBq of 15O-water was 
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infused slowly for 2min, dynamic data were scanned for 6min. Both 
Non-gated dynamic image and ECG-gated end-diastolic dynamic 
images were reconstructed. Coronary angiograms were also 
performed for each patient before and after revascularization, and 
we assessed totally 77 ischemic segments with over 50% increase 
of luminal diameter. Whole myocardium was divided into 17 
segments of myocardial ROI. The regional myocardial ROI curve R(t) 
and left ventricular ROI curve LV(t) were calculated, the perfusable 
tissue fraction PTF, spillover fraction Va and myocardial blood 
flow MBF in each myocardial ROI were estimated by these curves 
with single-tissue compartment model analysis with non-linear 
least squared method. Results: PTF values with ECG-gated PET 
were estimated significantly lower (0.67±0.13(ml/ml)) than those 
with non-gated PET (0.70±0.12(ml/ml), p<0.02) in the ischemic 
myocardial segments before revascularization. However, after 
revascularization, ECG-gated PET indicated significantly higher PTF 
(0.75±0.09 (ml/ml)) than those with non-gated PET (0.73±0.08(ml/
ml), p<0.01). Ratio of PTF (after/before revascularization) from ECG-
gated PET were significantly higher (1.14±0.19) than those from 
non-gated PET (1.04±0.14, p<0.001). MFR with ECG-gated PET were 
measured significantly lower (1.08±0.29) than those with non-gated 
PET (1.49±0.64, p<0.001) in the ischemic myocardial segments 
before revascularization. However, in the ischemic segments after 
revascularization, MFR from ECG-gated PET yielded significantly 
higher (1.91±0.56) than those from non-gated PET (1.84±0.57, 
p<0.05). Moreover, Ratio of MFR (after/before revascularization) 
from ECG-gated PET dedicated significantly higher (1.91±0.65) than 
those from non-gated PET (1.42±0.53, p<0.001). Conclusion: We 
evolved a method to calculate the PTF and MFR in the myocardial 
lesion using ECG-gated dynamic myocardial PET with 15O-water. 
ECG-gated PET enabled to reduce the LV wall motion artifact and 
to detect the increase of PTF and MFR in the ischemic myocardial 
lesion after revascularization more sensitive than conventional 
non-gated myocardial dynamic PET. References: Kikuchi Y, et al. 
EurRadiol. 2014 Jul;24(7):1547-56.

EP-265a
Evaluation of the Left Ventricular Segmentation Algorithm 
Using B-Spline Explicit Active Surface Model in Myocardial 
Perfusion SPECT Images in the Presence of Perfusion 
Defect
M. Ariaei1, N. Shahamiri2, M. Yazdi1, M. Haghighatafshar3, T. 
Ghaedian4, M. Entezarmahdi5;  
1School of Electrical and Computer Engineering, Shiraz University, 
Shiraz, IRAN, ISLAMIC REPUBLIC OF, 2Department of Computer 
Science and Engineering and IT, Shiraz University, Shiraz, IRAN, 
ISLAMIC REPUBLIC OF, 3Associate professor of nuclear medicine, 
Nuclear Medicine and Molecular Imaging Research Center, 
Shiraz University of medical Science, Shiraz, IRAN, ISLAMIC 
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ISLAMIC REPUBLIC OF, 5Nuclear Engineering Department, Shiraz 
University/ Division of Nuclear Medicine, Namazi Hospital, Shiraz 
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Aim/Introduction: Various commercial and non-commercial 
software has been developed for segmenting the left ventricle 
(LV) in myocardial perfusion images (MPI). Due to the limited 
spatial resolution of MPI, good segmentation remains a challenge. 
In a recent publication, a B-spline explicit active surface (BEAS) 
algorithm was suggested for LV segmentation. They evaluated 

their method just on a normal database[1]. In this work, patients 
with different levels of myocardial perfusion defects were analyzed 
with the BEAS method. Materials and Methods: 10 patients with 
mild to moderate and another 10 patients with severe perfusion 
defects referred for stress/rest SPECT myocardial perfusion imaging 
were enrolled in this study. Patients were divided into these two 
groups by an experienced nuclear medicine physician. Besides, the 
physician provided the handmade ground truth segmentation for 
further evaluation. The internal and external energy of the model is 
derived using a predefined energy function corresponding to the 
image intensity. This function stretches and bends the epicardial 
and endocardial contour models to fit the LV as closely as possible. 
Results: The dataset was processed through the algorithm, and 
the epicardial contour was retrieved. The Dice similarity coefficient 
was used to compare the algorithm contour to the ground truth 
(physician’s contours) in the 2D slices (DCS). The DCS was 0.83±0.04 
and 0.66±0.22 for the patients with mild to moderate and severe 
perfusion defects. Conclusion: The contour extraction in the BEAS 
method is based on an energy function that works with image 
intensity. Thus, if there are high perfusion abnormalities, the 
algorithm may fail. The BEAS method, without any further update 
based on our findings, is not good enough for clinical usage because 
of its segmentation failure in patients with myocardial perfusion 
defects. References: [1] T. Kubik, K. Kałużyński, C. Burger, A. Passeri, 
S. Margiacchi, P. Saletti, et al., “Novel 3D heart left ventricle muscle 
segmentation method for PET-gated protocol and its verification,” 
Annals of Nuclear Medicine, vol. 33, pp. 629-638, 2019. 
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The Prediction of Cardiac Events in Patients with Diabetes 
Mellitus Type 2 Using 99mTc-sestamibi Myocardial Perfusion 
Imaging: a Single Centre Study
S. Stankovic1,2, V. Soldat-Stankovic1,2, Z. Rajkovaca1,2;  
1University Clinical Centre Banja Luka, Banja Luka, BOSNIA 
AND HERZEGOVINA, 2University of Banja Luka, Faculty of 
Medicine, Banja Luka, BOSNIA AND HERZEGOVINA.

Aim/Introduction: Myocardial perfusion imaging (MPI) is clinically 
useful for the evaluation of coronary artery disease (CAD) in patients 
with diabetes mellitus type 2 (DM). However, the prevalence of 
ischemia and its ability to predict future cardiac events is less clear. 
The aim was to determine the incidence of cardiac events in diabetic 
patients and the relationship between them and the MPI findings. 
Materials and Methods: Two cohorts of patients, 98 diabetics and 
100 non-diabetics, with a medium-to high-risk of CAD without 
previous coronary revascularization were studied prospectively. All 
of them were outpatients and underwent 99mTc-sestamibi MPI with 
dipyridamole. The data about cardiac events was collected during 
a follow-up period of two years. End points were developments 
of cardiac events: sudden cardiac death, nonfatal myocardial 
infarction or coronary revascularization. Results: Cardiac events 
occurred in 17.3% of diabetics and in 8.0% of non-diabetics (p = 
0.048). Diabetics had a shorter estimated event-free time of 24.7 
months (95% CI 23.2-26.2) versus non-diabetics’ 28.5 months (95% 
CI 27.4-29.5) (p = 0.046). The independent predictors of cardiac 
events were male sex (p = 0.010), previous myocardial infarction (p 
< 0.001), presence of the symptoms of angina (p = 0.014) and all 
variables derived from MPI findings. After adjustment for variables 
derived from MPI findings, the significant predictors in diabetics 
were size of stress perfusion defect (p = 0.022), summed stress score 
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(p = 0.011) and summed difference score (p = 0.044). Conclusion: In 
diabetic patients, the cumulative rate of cardiac events was higher 
and the event-free survival was worse. The MPI could help in the 
prediction of cardiac events in diabetics, and the most important 
predictors were the size of the stress perfusion defect, the summed 
stress score, and the summed difference score. 

EP-267
Gender discrepancies in myocardial perfusion 
scintigraphy: CVD risk factors’ assessment study
V. Laskov, O. Lang;  
Third Faculty of Medicine, Charles University, 
Prague, CZECH REPUBLIC.

Aim/Introduction: Cardiovascular disease (CVD) is the most 
significant cause of death in women accounting for up to 35 % 
of deaths worldwide. According to the CVD statistics, almost 25 % 
women had one of the major modifiable CVD risk factor. Deeper 
look into each CVD risk factor contribution to the morbidity and 
mortality shows a substantial sex disparity. UK Biobank study of 
almost 500,000 individuals has demonstrated an 80 % higher relative 
risk of myocardial infarction in female with hypertension compared 
to male. Meta-analysis of more than 2.4 million individuals and 
more than 44,000 ischemic heart disease (IHD) events, women 
who smoked had a 25 % higher relative risk for IHD than men. 
Another meta-analysis including almost 1 million individuals with 
no previous vascular disease has demonstrated that diabetes 
doubles the risk of CVD mortality in males and triples in females. 
Materials and Methods: 3048 patients without previous diagnosis, 
with non-cardiac pain and breathlessness, or without any cardiac 
symptoms of IHD underwent stress myocardial perfusion SPECT 
(MPS) using 99mTc-methoxy-isobutyl-isonitrile at our department. 
Scans were performed on the two-detector hybrid camera by 
GSPECT two-days protocol. Scan results were analysed with 
commercial software for MPS by two nuclear medicine specialists 
with >20 years of experience. Statistical analysis was performed 
by main investigator. Patients were divided into groups by gender, 
MPS result (negative/positive/equivocal), and risk factors (family 
history, hypertension, hypercholesterolemia, smoking, diabetes). 
Serial t-tests were used for each risk factor and ejection fraction 
(EF) interaction in both genders. Chi-square test was used for the 
analysis of each risk factor/each gender and MPS result interaction. 
Results: We found out that smoking in males (t(564) = 4.1, p <0.001) 
and females (t(456)= 3.6, p<.001), diabetes in males (t(468) = 2.0, 
p = 0.04), hypercholesterolemia in females t(1431) = -3.8, p<.001) 
and family history in females (t(892) = -1.9, p = .056)interacts with 
EF. We showed a correlation between female gender and negative 
MPS result (X-squared = 70.529, p < 0.001). We identified statistically 
significant corelation of smoking prevalence and positive MPS 
result in males (X-squared = 9.97, p<0.001) and females (X-squared 
= 14.09, p<0.001). Conclusion: Awareness of gender related 
contribution of major CVD risk factors in females remains a major 
opportunity gap to refine interpretation of MPS results, but further 
research of risk factors and perfusion defect size interaction should 
be performed. 

EP-268
Risk factors for silent coronary heart disease: value of 
myocardial perfusion scintigraphy
F. Ben Amar1, W. El Ajmi2, M. Ben Nasr2, A. Sellem2, H. Hammami2;  
1Hôpital militaire principal d’instruction de Tunis, Tunis, 
TUNISIA, 2Nuclear Medicine Department Of The Main 
Military Instruction Hospital In Tunis, Tunis, TUNISIA.

Aim/Introduction: Myocardial ischemia is a serious condition 
that can go unnoticed, indeed Angina pectoris, whether stable 
or unstable, is not the most common ischemic manifestation of 
coronary heart disease. We are interested by the Identification of 
cardiovascular risk factors contributing to silent myocardial ischemia 
attested by myocardial perfusion scintigraphy in people without a 
history of heart disease. Materials and Methods: 102 patients are 
included in a retrospective study, 54.9% male and 45.1% female (sex 
ratio= 1.2). The average age is 61.5 year with extremes ranging from 
39 to 95 years. After a stimulation test (physical or pharmacological) 
all patients underwent myocardial perfusion scintigraphy with 
99mTc-Tetrofosmin at the nuclear medicine department of the 
Tunis military hospital to screen for silent myocardial ischemia. 
Each of the patients has at least one cardiac risk factor among: 
diabetes, arterial hypertension, dyslipidemia, obesity and smoking. 
Results: 62.74 % of patients have undergone pharmacological 
ischemia test, 35.29% have undergone a physical stress test, and 
the rest had mixed events. Myocardial perfusion scintigraphy is 
pathological in 37.3% of cases. 58.8% of patients are diabetic, 71.6% 
are hypertensive, 27.5% of patients are dyslipidemic, only 10.8% 
are obese and 11.8% are smokers. 29% of patients have a single 
cardiovascular risk factor, 46% of them have two cardiovascular 
risk factors, 21% have three and 4% have four risk factors. The 
frequency of pathological scintigraphy is not significant (p=0.671) 
for hypertensive people, (p=0.874) for smokers, (p=0.355) when 
people are obese, (p=0.068) for dyslipidemic ones. Only diabetes 
is associated with a significant frequency of positive myocardial 
scintigraphy (p<0.05). Conclusion: Our result is consistent with 
those of the literature confirming that diabetic patients are more 
likely to develop silent myocardial ischemia. Cardiac ischemia can 
be detected on average in 26% of asymptomatic diabetic patients, 
exposing them to a 3.5-fold increased risk of cardiac events. 
Perfusion and metabolic myocardial abnormalities detectable by 
myocardial perfusion scintigraphy, precede angina pectoris which 
only occurs when the ischemic episode is prolonged, hence the 
interest of scintigraphy in screening of coronary heart disease in 
asymptomatic people. References: doi.org/10.1093/ehjci/jey014

EP-269
Regadenoson vs Adenosine : Evaluation of Heart Rate 
Response with During Myocardial Perfusion Test with 
Pharmacologic Stress
G. Sabatel Hernández, I. Bolivar Roldán, M. Camacho Falcón, P. 
De La Riva Pérez, C. Calvo Morón;  
Hospital Universitario Virgen Macarena, Sevilla, SPAIN.

Aim/Introduction: Assessment the Regadenoson vs Adenosine 
tachycardic response during the pharmacological stress Materials 
and Methods: Descriptive study including group of patients with low 
tachycardic response to adenosine.45 patients (men:27 & women:18; 
average age was 67.29 year old (SD:9,82) were valued an age range 
between 42 and 88 years with history of previous suspect/diagnostic 
coronary artery disease (CAD) and bradycardia (low heart rate) at 
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basal state 54,76± SD 6,9 bpm (2 patients had history of vasovagal 
syncope and other one had bradycardia-tachycardia syndrome). At 
the start of the study 38 patients had stopped taking the potentially 
interfering medication (β-blockers, nitrates and aminophylline) and 
7 of them had no previous treatment at the beginning of the study. 
Initially, adenosine was administered by continuous intravenous 
infusion using the conventional protocol, stopping before the 
administration of the tracer, as effective tachycardia was not 
obtained after 3 minutes of infusion. (we prospectively defined 
‘non-responders’ as increased of heart rate (HR) ≤10 bpm After a few 
minutes, the prococol was started with Regadenoson, measuring 
the maximum tachycardia up to two minutes post-injection 
Variables studied included: sex, age, basal and maximum heart 
rate of both vasodilators. To analyze the differences in the variables, 
the T-Student test was applied for continuous variables and the 
Chi-Square test for categorical ones Results: The mean baseline 
heart rate of the patients before being treated with adenosine 
was 60,1 bpm (SD: 10.69) and after 3 minutes a mean heart rate 
of 68.64 bpm (SD: 10.81) was obtained. The mean heart rate of the 
patients before being treated with Regadenoson was 62,43 bpm 
(SD: 11,35) obtaining a mean maximum heart rate of 90,39 bpm 
(SD: 12,47). Regarding the effectiveness of both drugs in increasing 
heart rate, our study showed an increase of 8.51 bpm, (SD: 7,39) 
with adenosine and 27,95 bpm (SD: 9,60) with Regadenoson 
(p-value = 0, 0001). Regarding the heart rate obtained according 
to the sex of the patient, no statistically significant differences were 
obtained between men and women treated with adenosine and 
regadenoson. Conclusion: Regadenoson produces a significantly 
greater increase in heart rate compared to adenosine during 
pharmacological stress, preventing activation of A1 receptors and 
secondarily an insufficient tachycardiating response 

EP-270
Workload ≥7 METS during dynamic exercise testing in 
patients with normal gated myocardial perfusion imaging 
is a good prognostic indicator
N. Fatima1,2, S. Zaman3, A. Zaman4, U. Zaman4, M. Zaman1,2;  
1Aga Khan University, Karachi, PAKISTAN, 2Dept of Nuclear 
Cardiology, KIHD, Karachi, PAKISTAN, 3Dow Medical 
College, Dow University of Health Sciences (DUHS), 
Karachi, Pakistan, Karachi, PAKISTAN, 4SUNNY Downstate 
Hospital, New York, NY, UNITED STATES OF AMERICA.

Aim/Introduction: to evaluate negative predictive value (NPV) 
of functional capacity during treadmill exercise in patients with 
normal gated myocardial perfusion imaging (GMPI) in Pakistani 
population. Materials and Methods: Prospective Study included 
1318 individuals with normal exercise GMPI studies. On the basis 
of maximal age predicted heart rate (MAPHR) and metabolic 
equivalents (METS) achieved, these patient were divided into 
Group A: ≥ 85% MAPHR and ≥7 METS (714 patients), Group B: ≥85% 
MAPHR and <7METS (145 patients), Group C: <85% MAPHR and 
≥7 METS (289 patients) and Group D: <85% MAPHR and <7 METS 
(170 patients). These patients were followed up on telephone (15 
±3 months) for fatal or non-fatal myocardial infarction (MI). Results: 
Follow-up data revealed no evidence of MI in any group and non-
fatal MI in Group A and C. Non-fatal MI was reported in 2.07% in 
Group B and 2.35% in Group D. NPV of a normal GMPI in relation 
with functional capacity was found to be 100% for Group A and C 
(≥7METS), 97.9% and 97.6% for Group B and D (<7METS) respectively 
Conclusion: We conclude that (1) patients with ≥7 METS with a 

normal GMPI had 100% NPV for fatal and non-fatal MIs; (2) patients 
with <7 METS with a normal GMPI had a NPV of about 98% for non-
fatal and 100% for fatal MIs; (3) Omitting GMPI in patients with ≥7 
METS would save cost and avoid radiation exposure.

EP-271
The Influence Of Low- Dose CT Attenuation Correction 
On Artefacts Of Myocardial SPECT Images For Nuclear 
Medicine Studies
L. Nolan1, E. Seane2, M. Du Toit1, C. Lackay2, M. Morkel3, N. 
Korowlay1;  
1Tygerberg Hospital, Cape Town, SOUTH AFRICA, 2Cape Peninsula 
University of Technology, Cape Town, SOUTH AFRICA, 3Dr HR 
Morkel Inc. Panorama Medical Centre, Cape Town, SOUTH AFRICA.

Aim/Introduction: Introduction: Artefacts in SPECT imaging cause 
poor image quality, which may present as false-positive results that 
may lead to unnecessary, expensive and invasive procedures. Breast 
and diaphragm attenuation may cause anterior and/or inferior soft 
tissue artefacts during Tc-99m sestamibi imaging and may interfere 
with the visualisation of the perfusion defects of the myocardium. 
The application of attenuation correction (AC-A) to the breast 
tissue and diaphragm of the patient might improve the images 
and provide a clear view of the myocardium. Aim: The aimed of 
the study was to determine whether hybrid SPECT with computed 
tomography (CT), will improve the image quality by reducing the 
soft tissue artefacts with the application of attenuation correction 
maps in the stress and rest Tc-99m sestamibi myocardial SPECT 
perfusion studies. Materials and Methods: The results of the 100 
patients between January 2015 and December 2016 for myocardial 
perfusion scintigraphy were quantitatively reviewed. The images 
were given a score of 0-4. The non-attenuated corrected (NAC) 
and the attenuation corrected (AC) stress and rest images are 
the dependent variables of the study. The independent variables 
are the relevant factors such as gender, age, weight, height and 
position of the patients during imaging. The critical assessment 
areas were the inferior and anterior wall defects. The image analysis 
was performed by two NM physicians. For statistical analysis an 
inferential multivariate technique, called a Generalized Linear 
Model, was applied Results: The effect of the independent variable 
on the dependent variable shows with the p-value being >0.05, 
non-significance. The scores showed AC-A improved 49% of the 
image sets and 51% of the image sets did not improve with the 
overall outcome. However, this score of 51% with no improvement, 
excludes 18 images of stress studies and nine images of rest studies 
which showed improvement (scores 2-3) in the inferior wall of the 
myocardium. Conclusion: The results demonstrated with anterior 
stress and rest SPECT images, the most artefacts were created with 
AC-A. Improvement for the stress inferior images is 61% but the 
stress, as opposed to rest inferior images showed an improvement 
with a score of 46%. AC-A to the stress and rest images scored 
an improvement of 49% and 51% for no improvement for the 
overall outcome. Conclusion: The AC versus NAC with MPI shows 
a significant influence on the outcome of the study for the inferior 
wall of the myocardium. 
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EP-272
Infarct size assessed by quantitative and qualitative 
analyses of myocardial perfusion associate with decreased 
left ventricular ejection fraction measured by SPECT and 
3D echocardiography
A. Lopez-Mendez, N. Espinola-Zavaleta, E. Aelxanderson-Rosas;  
Instituto Nacional de Cardiología, CDMX, MEXICO.

Aim/Introduction: We assessed the relationship of LVEF measured 
with 3D echocardiography (3DE) and single photon emission 
computed tomography (SPECT) and quantitative and qualitive 
analyses parameters of SPECT-MPS related to infarct size - particularly 
rest total perfusion deficit (TPDR) and summed rest scores (SRS) 
respectively. Materials and Methods: A cross-sectional cohort of 
patients classified with an abnormal nuclear medicine result using 
SPECT were assessed with 3DE in a center of reference in Mexico 
City. Pearson correlation tests and polynomial regression models 
were used to extract the correlation coefficient and the explained 
variability for each variable. Results: 122 subjects with abnormal 
nuclear medicine results were assessed. 87 (71.3%) were male 
with a mean LVEF of 47.7% (±11.8) and 53.6% (±16.3) estimated 
by 3DE and SPECT, respectively and a mean SRS of 12.9% (±14.5) 
and TPDR of 12 (±14.3). We observed a negative linear correlation 
between 3DE LVEF with TPDR (r=-0.474, 95% CI [-0.610,-0.312], 
p=<0.001) and SRS (r=-0.460, 95% CI [-0.599,-0.296], p=<0.001), as 
well as with SPECT LVEF with TPDR (r=-0.632, 95% CI [-0.734,-0.501], 
p=<0.001) and SRS (r=-0.620, 95% CI [-0.726,-0.488], p=<0.001). 
Conclusion: Infarct size estimated by quantitative and qualitative 
analyses had a negative correlation with LVEF measured by both 
methods. However, the correlation was stronger with LVEF assessed 
by SPECT. References: 1. Shaw LJ, Iskandrian AE. Prognostic value 
of gated myocardial perfusion SPECT. J Nucl Cardiol 2004;11:171-
85.2. Ficaro EP, Lee BC, Kritzman JN, Corbett JR. Corridor4DM: The 
Michigan method for quantitative nuclear cardiology. J Nucl Cardiol 
2007; 14:455-65.3. Ndrepepa G, Mehilli J, Martinoff S, Schwaiger M, 
Schömig A, Kastrati A. Evolution of Left Ventricular Ejection Fraction 
and its Relationship to Infarct Size After Acute Myocardial Infarction. 
J Am Coll Cardiol 2007;50:149-56.4. Aljaroudi W, Mundkur M, Heo 
J, Iskandrian AE. The relation between left ventricular ejection 
fraction and perfusion defect size by gated SPECT myocardial 
perfusion imaging in patients with coronary artery disease. Q J Nucl 
Med Mol Imaging. 2011 Dec;55(6):688-93.5. Sciagrà R, Imperiale 
A, Antoniucci D, Migliorini A, Parodi G, Comis G et al. Relationship 
of infarct size and severity versus left ventricular ejection fraction 
and volumes obtained from 99mTc- sestamibi gated single-photon 
emission computed tomography in patients treated with primary 
percutaneous coronary interven- tion. Eur J Nucl Med Mol Imaging 
2004;31:969-74.

EP-273
Background of cardiac complaints after COVID-19 disease 
and COVID vaccination in the context of stress/rest 
myocardial scintigraphy
R. Jòba, M. Moravszki, K. Buga;  
Military Hospital Medical Centre, Hungarian Defense Forces, 
Department of Nuclear Medicine, Budapest, HUNGARY.

Aim/Introduction: Typical symptoms of COVID-19 include fever, 
cough, sore throat, fatigue, pain, and dyspnea. Chest pain occurs 
in only a few patients with COVID-19, but fatigue, dyspnea, and 
decreased exercise capacity are characteristic symptoms of 
post-COVID syndrome. However, some patients who have not 
received COVID-19 experience similar symptoms after vaccination. 
Myocardial scintigraphy is performed in patients at moderate risk 
based on the diagnostic algorithm. Materials and Methods: Stress 
and rest myocardial scintigraphy were performed in 796 patients in 
our institution. 35 patients were previously shown to be COVID-19 
positive, and 3 patients were tested for complaints related to vaccine 
administration. SPECT examinations were performed using a GE 
Infinia camera based on a one-day protocol (“stressfirst”). Results: 
There was no significant decrease in activity in the 20 COVID-
19-experienced patients and one COVID-19-vaccinated patient. 
Significant-to-subsignificant irreversible decreases in activity were 
observed in 14 patients who had previously COVID-19 and one 
patient who had COVID-19 vaccination (of which 9 and one were 
explained by diaphragm or breast attenuation, and the remaining 
4 patients had a history of ischemia, diabetes, or hypertension). 
Significant-to-subsignificant reversible decreases in activity were 
observed in 4 patients who had previously COVID-19 and one 
patient who had COVID-19 vaccination, but all patients had a 
positive history. Based on anamnestic data in patients who did not 
have COVID 19: 154 patients had a significant and 18 patients had 
subsignificant decrease in irreversible activity. 59 patients showed 
a significant and 71 cases subsignificant decrease in reversible 
activity. Significant reductions in both reversible and irreversible 
activity were also seen in 24 patients. Conclusion: The number of 
patients with 35 COVID-19-infected and 3 COVID-19-vaccinated is 
too low compared to 758 patients who did not have complaints 
to draw full conclusions; based on the available stress and rest 
myocardial scintigraphy data, COVID-19 infection alone does not 
appear to increase the incidence of perfusion disorders requiring 
coronary intervention. 
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EP-274
Multidisciplinary approach for the early detection of 
amyloid in patients who undergo carpal tunnel syndrome 
or lumbar stenosis surgery. Preliminary results of an 
ongoing study
N. Orta1, T. Ripoll2, S. Rubí1, J. Pons1, E. Fortuny1, A. Massó3, M. T. 
Bosch1, I. Torralba3, G. Salvà3, N. Mora3, S. Lirola3, M. Méndez4, J. 
Femenias3, M. Llabrés3, G. Ripoll3, G. Wertheimer3, B. Barceló1, V. 
C. Daza1, A. Pérez1, D. Heine1, V. E. Cano1, A. Piñar3, F. Vega3, J. C. 
Berdeal3, C. Peña1;  
1Hospital Universitari Son Espases/IdISBa, Palma, 
SPAIN, 2Hospital Universitari Son Llàtzer/IdISBa, Palma, 
SPAIN, 3Hospital Universitari Son Espases, Palma, SPAIN, 
4Hospital Sant Joan de Déu, Palma-Inca, SPAIN.

Aim/Introduction: Symptomatic carpal tunnel syndrome(CTS) and 
lumbar stenosis(LS) seem to precede the cardiac manifestations of 
cardiac amyloidosis(CA) due to transthyretin amyloidosis(ATTR), so 
they could represent early markers of CA. CTS is more commonly 
present in CA due to wild-type ATTR(ATTRwt), although it can 
also be present in its hereditary variant(ATTRv) and in primary 
amyloidosis caused by immunoglobulin light chain deposition(AL). 
Therefore, in this ongoing study, our aim is to evaluate the 
prevalence of amyloidosis in patients undergoing CTS or LS 
surgery, in an endemic area of the TTR mutation Val50Met (ATTRv). 
Materials and Methods: To date, 179 operated patients have 
been included (42 SL, 137 CTS) in whom an intraoperative biopsy 
was obtained (ligamentum flavum in SL; synovial tissue or flexor 
retinaculum in CTS) for histopathological analysis using Congo Red 
staining for amyloid detection and immunohistochemistry(IHC) 
for subtyping in amyloid A (AA), kappa, lambda and ATTR. Blood 
and urine test to rule out a monoclonal component and a cardiac 
scintigraphy(CS) with 99mTc-DPD to detect myocardial uptake were 
performed, which analysis was visual by Perugini scale. A cardiac 
SPECT/CT was performed in cases with a positive planar imaging, 
according to the ASNC/EANM Cardiac Amyloidosis Practice Points. 
Results: A total of 150 biopsies were obtained (39 SL, 111 CTS), 9 of 
them were amyloid positive (6 SL, 3 CTS). All IHC were negative for 
AA, kappa, and lambda. IHC for ATTR is still pending. 26 operated 
patients without biopsy (3 SL, 23 CTS). Three biopsies are pending 
for histopathological result. 124 laboratory tests and CS have been 
performed: 2/124 CS were positive(grade 2-3) and underwent CTS 
surgery, one of them without biopsy and the other one with positive 
biopsy for amyloid. 122/124 CS were negative (grade 0). In 6/124 
laboratory tests, a monoclonal component was detected. 67/79 
completed cases with all three tests have completed the study. 
To date, positivity for amyloid has been obtained in 10/179 cases 
(5.6%): 7 positive biopsies (one of them with a positive blood test for 
monoclonal gammopathy of undetermined significance, one with 
positive CS and 5 with negative blood/urine test and CS), 2 positive 
biopsies with normal CS and the remaining blood/urine test still 

pending, and 1 CS positive without biopsy and normal blood/urine 
test. Conclusion: The estimated prevalence of amyloidosis in our 
series of surgically treated patients with CTS or SL is 5.6% to date. 
These are preliminary data from an ongoing study. 

EP-275
The Diagnostic And Prognostic Value Of Semiquantitative 
Evaluation In 99mTc-DPD And 99mTc-HMPD Bone 
Scintigraphy With SPECT/CT For TTR-Related Cardiac 
Amyloidosis
E. Califaretti, R. Casoni, R. Passera, M. Finessi, A. Lesca, M. Bellò, D. 
Deandreis;  
Division of Nuclear Medicine, Department of Medical 
Sciences, University of Turin, Turin, ITALY.

Aim/Introduction: The aim of this study was to investigate the 
diagnostic value of semiquantitative approach on SPECT/CT 
images by 99mTc diphosphonates scintigraphy in Transthyretin 
amyloidosis (aTTR) cardiac involvement. Materials and Methods: 
75 patients (52 men, 23 women), median age 67.5 (43-92) who 
underwent 99Tc-diphosphonates whole body scan and myocardial 
SPECT/CT between June 2019-November 2021 for suspected 
cardiac aTTR were retrospectively evaluated. Qualitative analysis of 
planar images was performed according to Perugini Score (0-3): 0- 
no cardiac uptake; 1- cardiac uptake < than bone; 2- cardiac uptake 
≥ than bone; 3- cardiac uptake > than mild/absent bone signal. 
Semiquantitative analysis was performed on SPECT/CT images using 
Q-metrix software: SUVmax and mean (body weight corrected) 
of interventricular septum (IVS), left ventricular lateral wall (LW), 
sternum and one thoracic vertebra as background reference, were 
calculated. Mann Whitney and Kruskal-Wallis tests were applied 
to determine statistically significant differences between datasets 
scored according to PS. ROC curve was used to define a cut-off value 
of both IVS and LW SUVs improving PS accuracy. Results: According 
to Perugini score, scans were classified as non diagnostic in 30 (PS 0, 
n=23; PS 1, n=7) and diagnostic in 45 cases (PS 2, n=9; PS 3, n=36) 
respectively for aTTR cardiac involvement. Statistical analysis found 
significant differences (p<0.001) both between all median values of 
IVS and LW SUV max/mean in non-diagnostic vs diagnostic scans 
and also within the four PS groups, with a linear trend of increase of 
median values within each PS group. In particular, median IVS and 
LW SUVmax were 1.87 (0.98-7.27) and 2.10 (0.63-4.03) in PS 0, 6.73 
(3.66-12.86) and 4.10 (3.04-10.87) in PS 1, 7.36 (0.67-19.42) and 6.72 
(0.55-19.38) in PS 2, 16.18 (1.25-29.97) and 12.18 (1.07-21.88) in PS 3, 
respectively. ROC curves showed promising accurate cut-off values 
to discriminate between aTTR diagnostic and non-diagnostic cases: 
5.4 for IVS SUVmax (96% sensitivity and 83% specificity), 2.0 for IVS 
SUVmean, 4.4 for LW SUVmax, 2.0 for LW SUVmean (96% sensitivity 
and 90% specificity). A subgroup of patients (n=30) were evaluated 
for their heart / contralateral lung ratio (H/L) index (15 classified 
as Perugini 0 and 15 as Perugini 1-3) and a linear correlation was 
found between H/L and SUVmax and SUVmean values of IVS and 
LW (rho value <0.01). Conclusion: Our preliminary data suggest 
the promising diagnostic value of 99mTc-biphosphonates SPECT/
CT semiquantitative analysis scan for aTTR stratification with further 
perspectives concerning the prognostic role. 
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EP-276
Amyloid Lumbar Assessment In Patients With Spinal 
Stenosis Due To Flavum Ligament Hypertrophy: A Pilot 
Study
A. Padilla Bermejo1, M. Negreira Caamaño2, A. M. García Vicente1, 
M. A. Ramírez Huaranga3, D. Castro Corredor4, Á. Plasencia Ezaine3, 
P. Otero Fernández5, J. Piqueras Flores2, Á. Soriano Castrejón1;  
1Nuclear Medicine Department, University General Hospital 
of Ciudad Real, Ciudad Real, SPAIN, 2Cardiology Department, 
University General Hospital of Ciudad Real, Ciudad Real, SPAIN, 
3Pain Unit, University General Hospital of Ciudad Real, Ciudad Real, 
SPAIN, 4Rheumatology Department, University General Hospital 
of Ciudad Real, Ciudad Real, SPAIN, 5Neurosurgery Department, 
University General Hospital of Ciudad Real, Ciudad Real, SPAIN.

Aim/Introduction: A high prevalence of amyloid deposits (specially 
transthyretin) have been reported in tissue samples of patients with 
spinal stenosis due to ligamentum flavum hypertrophy (SSLFH). 
Most of these deposits are nor associated with systemic involvement. 
However, its non-invasive assessment using nuclear medicine have 
been barely reported. We aim to evaluate the potential of SPECT/
CT with Tc-99-3,3-diphosphono-1,2-propanodicarboxylic acid in 
detecting amyloid deposits in patients with SSLFH. Materials and 
Methods: We conducted a non-randomized study of consecutively 
patients with suspicion of cardiac amyloidosis and SSLFH confirmed 
by lumbar magnetic resonance. In addition to cardiac examination, 
a SPECT/CT was performed focusing in the lumbar level with greater 
ligamentum hypertrophy, to detect spinal uptake. We analyzed the 
presence of lumbar uptake in the ligamentum flavum region and 
the clinical variables associated to lumbar uptake. Results: Forty 
patients (76.1 ± 7.0 years old; 40.5% males) were included. Mean 
thickness of ligamentum flavum was 6.1 ± 0.9 mm. The level of the 
thicker ligament was: L2/L3 in 2.5%; L3/L4 in 22.5%; L4/L5 in 55.0%; 
L5/S1 in 7.5%; multilevel in 12.5%). The presence of a concomitant 
cause of spinal stenosis was found in 96.1% of cases: 94.6% had 
osteoarthritis, 91.9% facet syndrome and 59.5 with disc herniation.
Patients present with severe clinical manifestations of spinal 
stenosis: 62.5% had walking claudication at <500 m; 15.0% were 
at wheelchair; mean visual pain assessment of 7.3±0.5. Moreover, 
prevalence of other comorbidities was high (50.0% had diabetes, 
85.0% hypertension, 55.5% heart disease; 50.0% lung disease).
After systematic assessment of lumbar region, no patients showed 
tracer uptake in the ligamentum flavum. Uptake was commonly 
seen over regions with degenerative changes in the lumbar area 
(present in 92.5% of patients).No patients were finally diagnosed of 
transthyretin cardiac amyloidosis. Conclusion: Ligamentum flavum 
uptake is not common when assessed by SPECT/CT with Tc-99-3,3-
diphosphono-1,2-propanodicarboxylic acid among patients with 
SSLFH. 

EP-277
99mTc-Pyrophosphate Scintigraphy for Cardiac Amyloidosis: 
Concordance of Planar and SPECT/CT Imaging
N. Coskun1, O. Kartal1, S. Erdogan1, E. Ozdemir1,2;  
1Ankara City Hospital, Ankara, TÜRKIYE, 2Ankara 
Yildirim Beyazit University, Ankara, TÜRKIYE.

Aim/Introduction: Cardiac amyloidosis is a progressive disease 
that leads to heart failure by deposition of amyloid fibrils in the 
myocardium. Scintigraphic imaging with technetium-99m (99mTc) 
labelled bone scintigraphy agents is a non-invasive method used 
for the diagnosis of transthyretin amyloidosis and differentiation 

from amyloid light-chain amyloidosis. However, the optimal cut-
off points for quantitative assessment and the steps of imaging 
protocol remain controversial. In this study, we aimed to evaluate 
the concordance between quantitative and semi-quantitative 
interpretation and to investigate the contribution of SPECT/CT to 
diagnostic precision. Materials and Methods: Patients referred to 
our department for 99mTc-pyrophosphate (PYP) cardiac imaging 
between April 2019 and April 2022 were included in the study. 
Each patient received 15 mCi of 99mTc-PYP and underwent planar 
and SPECT/CT imaging of the chest at 1 and 3 hours following 
radiotracer injection. Heart-to-contralateral (H/CL) ratios were 
calculated from anterior planar images at both 1 and 3 hours, 
and semi-quantitative visual grading was done in both SPECT/
CT images, as recently suggested [1]. The strength of correlation 
between H/CL ratios was evaluated with Pearson’s correlation 
coefficient, and the concordance between the interpretation of 
planar and SPECT/CT images was assessed with Cramer’s V test. 
Results: A total of 141 patients were included in the study (median 
age 59 years, 54% female). There was a strong positive correlation 
between H/CL ratios calculated at 1 and 3 hours (Pearson’s 
rho=0.842, p<0.001). The highest level of concordance between 
planar and SPECT/CT images was achieved at a H/CL cut-off point 
of 1.5 for 1-hour images (Cramer’s V: 0.413, p<0.001) and 1.4 for 
3-hour images (Cramer’s V: 0.420, p<0.001). SPECT/CT imaging 
contributed to diagnostic precision in both 1-hour and 3-hour 
images by reducing the rate of equivocal results from 83% (n=117) 
to 25% (n=35), and from 77% (n=108) to 27% (n=38), respectively. 
Conclusion: Our findings have three main implications. Firstly, 
planar imaging at both 1 and 3 hours could be redundant as H/CL 
ratios were strongly correlated. Secondly, a lower H/CL cut-off point 
for 3-hour planar images could improve quantitative and semi-
quantitative consistency, possibly due to increased bone uptake 
over time. And lastly, SPECT/CT in both 1 and 3 hours could improve 
the diagnostic precision by providing markedly reduced equivocal 
results. References: 1. Dorbala et al. ASNC/AHA/ASE/EANM/
HFSA/ISA/SCMR/SNMMI Expert Consensus Recommendations 
for Multimodality Imaging in Cardiac Amyloidosis: Part 1 of 2 - 
Evidence Base and Standardized Methods of Imaging. Circulation: 
Cardiovascular Imaging. 2021;14:e000029.

EP-278
Evaluation of cardiac amyloidosis: genetic testing and 
work-up between nuclear medicine physicians and 
cardiologists
D. Grigolato, S. Rossetto, M. Gabbani, N. Luca, G. Napoli, U. 
Tebano, G. Rinaldi, M. Muraro, D. Tonel, M. Coeli, G. Mon, A. De 
Lucchi, P. Guarise, F. Fiorica;  
Azienda Scaligera Verona, Legnago, ITALY.

Aim/Introduction: Cardiac amyloidosis is a progressive infiltrative 
disease caused by deposition of amyloid fibrils (AMF) at the cardiac 
level, caused by hereditary (ATTRv) or acquired (ATTRwt) form. 
A working group was therefore set up consisting of specialists 
involved in the interception of the patient with suspected ATTR, 
in order to create a clear diagnostic flowchart for these patients. 
Nuclear medicine was the place to perform not only bone 
scintigraphy for evaluation of cardiac diphosphonate uptake, 
but also for genetic testing to differentiate between ATTRwt and 
ATTRv. Materials and Methods: Patients with left ventricular wall 
thickness >12 mm, cardiac and extracardiac amyloidosis symptoms 
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(polyneuropathy, dysautonomia, carpal tunnel syndrome, family 
history, unexplained weight loss), negative serum free light 
chains, underwent diphosphonate scintigraphy (total body and 
SPET/CT). These patients performed the genetic test on a salivary 
sample for the determination of ATTRv in nuclear medicine after 
the recognition of high diphosphonate cardiac uptake at bone 
scintigraphy. Performing the genetic test is simple: wet the stick end, 
swab on the mucosa and send the sample to the lab where analysis 
is conducted by gene amplification of exons 2, 3, 4 of the TTR 
gene and subsequent automated sequencing (ABI Prism3130XL) 
to search for the main mutations (Genilam). Results: In 2021 we 
evaluated 9 patients, all males (age range 65-85 years). Five referred 
from cardiologists, one from geriatrics, one from neurologists and 
two as an incidental finding during the staging for prostate cancer, 
both with a history of heart failure. The scintigraphic investigation 
was positive in 8/9 with Perugini score 2 in five patients and score 
3 in three cases, one man was negative at bone scintigraphy but 
had positive transthyretin test in subcutaneous fatty tissue of the 
abdominal wall. The genetic test was negative in all these patients 
and therefore ATTRwt was confirmed. SPET/CT images were 
merged with those of cardiac magnetic resonance (CMR) and 
compared with cardiac complications. Six patients have chronic 
atrial fibrillation (AF) and diphosphonate uptake was extended 
to the entire left ventricle. Two patients with focal tracer caridiac 
uptake did not have AF. Polyneuropathy was the second most 
frequent symptom. Conclusion: Nuclear medicine can play a 
pivotal role in performing the genetic test immediately after the 
positive result of the bone scintigraphy in order to speed up the 
recognition process of ATTR mutation and be the referent site for 
patients sent from different hospital wards. 

EP-279
To investigate the use of Radiomic Texture Analysis 
Features in differentiating between Positive and Negative 
Cardiac Sarcoid 18-FDG PET/CT
M. Colombié1, N. Forde1,2, S. Cournane1,2, S. Crilly1, A. McCann1,2, 
D. Murphy1,2;  
1St Vincent’s University Hospital, Dublin, IRELAND, 
2University College Dublin, Dublin, IRELAND.

Aim/Introduction: Cardiac involvement in sarcoidosis can result 
in complications such as congestive heart failure, ventricular 
tachyarrhythmia, or sudden death. Cardiac sarcoidosis (CS) diagnosis 
and follow-up using 18-FDG PET/CT can be challenging and our 
hypothesis is that radiomic parameter metrics may be used for 
diagnosis. The aim of this study is to investigate whether there is any 
significant relationship between the presence of CS disease and the 
evaluated metrics extracted from PET imaging datasets. Materials 
and Methods: This retrospective, single centre study included all 
18-FDG PET/CT imaging performed for CS assessment from 2018 to 
2021. All PET were performed following special dietary preparation. 
CS was considered as present if confirmed by the expert radiologist 
using the four patterns of uptake as described in literature [1] 
and correlated with cardiac magnetic imaging or previous PET/
CT if available. Whole-body and cardiac PET acquisitions were 
examined separately. ROI analysis was performed on the short 
axis plane that was identified by the radiologist as containing 
the highest metabolic uptake. Standard SUV metrics and more 
advanced radiomic textural features were assessed using 3D Slicer. 
Extracted features included SUVmax, long run emphasis (LRE), short 

run emphasis (SRE), long run high grey level emphasis (LRHGLE) 
and short run high grey level emphasis (SRHGLE). Patients were 
classified as being CS positive (adequate suppresion), CS negative 
or having incomplete suppression. For each quantitative feature 
analysed, an unpaired t-test investigated if the feature identified a 
statistically significant difference between the patient groups (95% 
CI). Results: Thirty two 18-FDG PET of 19 patients were analyzed. 
Five patients had multiple PETs to assess treatment response. Fifty 
three percent of patients (n=17) had an active CS (10 patients 
with a focal uptake pattern and 7 patients with a focal on diffuse 
pattern). Forty seven percent of patients (n=15) had no convincing 
evidence of active CS (9 patients with no cardiac uptake, 6 patients 
with incomplete suppression). SUVmax, LRHGLE and SRHGLE were 
identified as statistically significant parameters differentiating the 16 
positive CS cases as compared with the 9 negative CS cases with no 
uptake (p<0.05 for all). There were no significant radiomic metrics 
difference between positive CS and incomplete suppression cohort. 
Conclusion: Radiomics textural analysis was significant in 
differentiating CS positive and CS negative 18-FDG PET/CT. Patients 
with incomplete myocardial suppression remain challenging and 
additional radiomic metrics will be analyzed in this specific cohort. 
References: [1] Ishimaru et al. European Heart Journal (2005) 26, 
1538-1543

EP-280
Transthyretin cardiac amyloidosis (ATTR‐CA) by Cardiac 
Scintigraphy with 99mTc-diphosphonates (CS) and 
Cardiovascular Magnetic Resonance Imaging (CMRI)
M. Pudis1, S. Bondia-Bescos1, B. Hervás-Sanz1, P. C. Notta1, I. E. 
Sánchez Rodríguez1, A. Palomar-Muñoz1, S. Yun2, C. Díez-López3, E. 
Claver-Garrido4, M. Buaki-Sogo1, L. M. Gràcia-Sánchez1, M. Cortés-
Romera1;  
1Nuclear Medicine - PET (IDI) Department, Bellvitge University 
Hospital - IDIBELL, L’Hospitalet de Llobregat, Barcelona, 
SPAIN, 2Internal Medicine Department, Bellvitge University 
Hospital - IDIBELL, L’Hospitalet de Llobregat, Barcelona, 
SPAIN, 3Cardiology Department, Bellvitge University 
Hospital - IDIBELL, L’Hospitalet de Llobregat, Barcelona, 
SPAIN, 4Radiology Department, Bellvitge University Hospital 
- IDIBELL, L’Hospitalet de Llobregat, Barcelona, SPAIN.

Aim/Introduction: Classic imaging features on echocardiography 
and cardiac magnetic resonance, although typical for cardiac 
amyloidosis, are not specific enough to distinguish light chain 
amyloidosis from transthyretin amyloidosis (ATTR-CA). Myocardial 
bone-avid radiotracer uptake is highly specific for ATTR-CA when 
plasma cell dyscrasia has been excluded; it is now replacing the need 
for biopsy in many patients. The purpose of this study is to analyze 
the prevalence of ATTR‐CA diagnosed by Cardiac Scintigraphy 
(CS) and Cardiovascular Magnetic Resonance Imaging (CMRI) and 
the characteristics of these patients. Materials and Methods: 
A retrospective study of 894 patients (p) with clinical suspicion 
and/or genetic background predisposing to ATTR‐CA. 139p were 
scintigraphically positive and we divided them into 3 groups: Group 
A: senile ATTR (ATTRwt). Group B: ATTR associated with genetic 
mutation (ATTRm). Group C: recipients of domino liver transplant 
(DLT) from patients with familial amyloid polyneuropathy. We 
analyzed sex, average age, arterial hypertension, electrocardiogram 
(ECG) alterations, interventricular septum thickness (IVST), clinical 
signs of heart failure (HF), peripheral nervous system (PNS) 
involvement, Perugini score (PS) and CMRI results. Results: Group 
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A: 121p, 95 males, 84-years-old, 103 with hypertension, 98p with 
ECG alterations (24p with pacemaker). Average IVST of 16,6±3,9mm. 
121p (100%) with HF. 15p (12,4%) with PNS involvement. 51p with 
PS3, 49p with PS2, 21p with PS1. 13p with recent CMRI: 12p of 
them with a result compatible with CA and 1p with an alternative 
diagnosis (Fabry disease). Group B: 17p, 8 males, 68-years-old, 12 
with hypertension, 9p with ECG alterations (none with pacemaker). 
Average IVST of 15,9±4,1mm. 5p (29%) with HF. 9p (53%) with PNS 
involvement. 12p with PS3, 4p with PS2, 1p with PS1. 5p with recent 
CMRI: 3p of them with a result compatible with CA and 2p with non-
conclusive results. The most frequent genetic mutation was Val30Met 
in 5p. Group C: 1p, 70-year-old male with hypertension, without 
ECG alterations. 16mm of IVST. With HF. Without PNS involvement. 
PS2. CMRI non-conclusive for CA. 8 years have passed since the DLT. 
Conclusion: The senil group had the highest prevalence of ATTR‐
CA, more cardiac symptoms and ECG abnormalities±pacemakers 
and less neurological involvement than the other groups. 
The most frequent mutation in the genetic group was Val30Met. 
This group had greater neurological involvement and the CMRI 
was less specific for the diagnosis of CA. CS should be performed 
in all the patients with clinical suspicion of CA because it has better 
diagnostic performance than CMRI.

EP-281
What is an additional value of SPECT technique in 
scintigraphic diagnostics of TTR cardiac amyloidosis?
A. Teresinska, K. Jozwik-Plebanek, M. Cacko, J. Wnuk, M. Gawor, J. 
Grzybowski;  
National Institute of Cardiology, Warsaw, POLAND.

Aim/Introduction: The ASNC and EANM expert consensus 
recommendations for imaging in cardiac amyloidosis (AMYL), 
recommend cardiac SPECT as obligatory if chest planar study with 
a bone-seeking agent is positive. However, the methods of regional 
assessment of myocardial uptake, except for diffuse uptake to be 
visually confirmed in cases suggestive of TTR cardiac amyloidosis 
(TTR-CA), are not defined. Our aim was to analyse the pattern of 
[99mTc]Tc-DPD (DPD) SPECT in patients (pts) with TTR-CA. Materials 
and Methods: We performed DPD scintigraphy in 143 pts [101 M, 
age 66±12y] with suspiction of TTR-CA based on the clinics/ECHO/
MR. Scintigraphic results were based on 3h whole-body (WB), by 
using 4-grade visual myocardial uptake assessment [0-lack of 
uptake, 3-greater than rib uptake; grade 2 or 3 strongly suggestive 
of ATTR]. SPECT/CT was performed after WB. Regional uptake of 
DPD in myocardium was analysed in 17-seg LV model in a 5-grade 
scale [0-lack of uptake, 4-maximal uptake]. Regional results were 
described by percentage index of AMYL level (AMYL%) in anterior 
(ANT), lateral (LAT), inferior (INF) and septal (SEP) walls, apex, and 
whole LV. Scintigraphy was evaluated by 2 observers experienced 
in nuclear cardiology; the results of WB and SPECT were assigned 
by consensus. Final diagnosis of TTR-CA was stated on the basis of 
genetics, histopatology and hematology. Results: In WB studies, 
DPD uptake was found in 36 [25%] pts: ,,1” in 4 pts, ,,2” in 2 pts, ,,2-3” 
in 11 pts, ,,3” in 19 pts. ATTR was finally diagnosed in 31 of 32 pts 
with uptake at least ,,2”. In 19 pts with ATTR and uptake ,,3” (ATTR3), 
av. values of AMYL% in the whole LV and in each wall were higher 
[p<0.05 for ANT and SEP] in relation to 11 pts with ATTR and uptake 
,,2-3” (ATTR2-3). Average value of AMYL% was the highest in SEP 
and lowest in apex. Average value of AMYL% in particular walls in 
comparison to SEP, was higher and more ,,flat” (diffuse) in ATTR3 

than in ATTR2-3 [0.66 vs 0.52 in ANT, 0.52 vs 0.44 in apex, 0.61 vs 
0.60 in LAT, 0.65 vs 0.56 in INF]. Conclusion: DPD SPECT provides 
information on relative levels of amyloid in myocardium of pts with 
ATTR, which can be quantified by using AMYL% index and used to 
support the differentiation of myocardial uptake between ,,2-3” and 
,,3”, so potentially also between threshold values for ATTR diagnosis 
(”1-2” vs ,,2” uptake). 

EP-282
Usefulness of 18F-FDG-PET/CT in the detection of cardiac 
involvement in patients with suspected Sarcoidosis
I. Obedkova, B. Rodriguez Alfonso, L. T. Santamaria Chico, K. E. 
Velásquez Díaz, P. M. Meneses Soares, M. Mitjavila Casanovas;  
University Hospital Puerta de Hierro, Madrid, SPAIN.

Aim/Introduction: Prevalence of cardiac sarcoidosis (CS) remains 
unknown. It is reported 5-10% of CS with clinical presentation 
and reaches 25-58% in autopsies1. The main objective of the study 
was to assess the usefulness of 18F-FDG-PET/CT to detect cardiac 
involvement in patients with suspected Sarcoidosis, compared to the 
standard reference technique (cardiac magnetic resonance imaging 
(MRI)) and/or the definitive clinical diagnosis. Another objective 
was to assess myocardial suppression in patients, who underwent a 
specific myocardial suppression protocol. Materials and Methods: 
Retrospective analysis was performed, which included patients 
with suspected Sarcoidosis who underwent an 18F-FDG-PET/CT 
study as part of the initial diagnostic assessment between 2016 and 
2021 and did not receive prior immunosuppressive treatment. We 
did not include follow-up sarcoidosis studies and/or assessment of 
response to treatment. The result of endomyocardial biopsy (EMB) 
and/or consensus diagnosis by a multidisciplinary committee was 
established as reference. Diagnostic performance parameters, such 
as sensitivity, specificity, positive predictive value (PPV) and negative 
predictive value (NPV) were calculated for PET/CT, MRI and EMB. 
Results: PET/CT scan with 18F-FDG was performed as part of the 
initial Sarcoidosis study in 57 patients. Forty patients were selected, 
who underwent myocardial suppression protocol. In 28 patients, 
cardiac MRI was performed. EMB was performed in 13 patients. 
The definitive diagnosis of cardiac sarcoidosis was established in 5 
patients. Seventeen of 40 patients(42.5%) demonstrated complete 
absence of pathological uptake of 18F-FDG in myocardium. Highly 
suspicious focal uptakes of inflammatory myocardial involvement 
appeared in 9 patients(22.5%). A dubious pattern of the 18F-FDG 
uptake was shown in 6 patients(15%). Eight(20%) showed 
diffuse uptake in the left ventricular wall probably attributed 
to physiological uptake due to possible insufficient myocardial 
suppression. The uncertain results of the PET/CT and MRI study 
were considered as positive, considering the severity of the disease. 
The diagnostic performance results were as follows: 18F-FDG-PET/
TC: Sensitivity 100%, Specificity 71.4%, PPV 33.3% y NPV 100%; 
Cardiac MRI: Sensitivity 100%, Specificity 56.5%, PPV 33. 3% y NPV 
100%; EMB: Sensitivity 60%, Specificity 100%, PPV 100% y NPV 80%. 
Conclusion: EMB shows high specificity with high PPV, while the 
imaging techniques high sensitivity with a high NPV (PET/CT more 
specific than MRI) in patients with suspected cardiac involvement 
due to Sarcoidosis. The applied myocardial suppression protocol 
must be revised due to high percentage of suboptimal suppression. 
References: 1. Trivieri MG et al. Challenges in Cardiac and Pulmonary 
Sarcoidosis: JACC State-of-the-Art Review. J Am Coll Cardiol. 2020 
Oct 20;76(16):1878-1901.
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Radiological and biochemical correlation of metabolic 
findings on bone scintigraphy with 99mTc-DPD in the 
evaluation of patients with transtyretin amyloidosis (TTR)
E. Campaña Diaz, J. Cañadas Salazar, F. Gómez-Caminero López, 
P. García-Talavera San Miguel, J. Badell Martínez, A. Peñaherrera 
Cepeda, S. López Puche, L. Diaz González, J. Villanueva Curto, M. 
Tamayo Alonso;  
Complejo Asistencial Universitario de 
Salamanca, Salamanca, SPAIN.

Aim/Introduction: To correlate bone scintigraphy (BS) findings 
with 99mTc-acid 3,3-diphosphono-1,2-propanodicarboxylic acid 
(DPD) in the diagnosis of cardiac amyloidosis with cardiac magnetic 
resonance imaging (CMR) and biochemical parameters. Materials 
and Methods: We retrospectively reviewed 180 scintigraphy scans 
(125 men/55 women; age range 78 years ± 10.1) from January ́ 2021 
to January ´2022, from patients with clinical suspicion of cardiac 
amyloidosis (ACTTR). Whole body planar images were acquired 
after the administration of 700-740 MBq de 99mTc-DPD. Images were 
visually assessed according to the Perugini scale, establishing as 
positive for ACTTR those with grade 2 or 3 uptake in both ventricles 
walls and septum, performing SPECT/CT (64views, 12s per image, 
iterative reconstruction) in these cases. In 87/180 patients CMR 
was performed, collecting biochemical values of NT-proBNP and 
troponins. The following radiological parameters obtained by CMR 
were reviewed: T1 time (tT1) and extracellular volume (ECV), as well 
as biochemical parameters. For statistical analysis, SPSS software 
(version 25) and the Chi-square test were used. Results: 87 patients 
fulfilled all requirements. 56/87 (64%) showed positive scintigraphy. 
While 100% showed positive BS in the septum and the free wall of 
the LV, just the 46% had a positive score in the RV. In the group of 
patients with positive BS, 95% showed elevated tT1, 73% in ECV, 
92% in NT-proBNP and 85% in troponins. In contrast, in the group 
with normal BS, 58% showed high values of tT1, 24% of ECV, 57% of 
NT-proBNP and 62% of troponins. Statistical analysis were significant 
in terms of correlation between the overall degree of uptake and 
radiological or biochemical parameters (p<0.05). Conclusion: 
99mTc-DPD scintigraphy is a very useful technique in the non-
invasive differential diagnosis of ACTTR, proving its relationship and 
concordance with biochemical alterations and structural cardiac 
imaging parameters. 

EP-284
Semiquantitative evaluation of 68Ga-DOTANOC uptake in 
the normal myocardium
P. Kaushik, C. Patel, K. Chandra, S. Kumar, P. Gupta, C. Bal;  
All India Institute of Medical Sciences, New Delhi, INDIA.

Aim/Introduction: To ascertain presence of physiological uptake 
and derive standardized uptake values (SUV) of 68Ga-DOTANOC 
in the normal myocardium and establish the reference values. 
Materials and Methods: Dedicated cardiac 68Ga-DOTANOC PET/CT 
studies of patients referred for evaluation of cardiac sarcoidosis or 
myocarditis and found to be normal on visual assessment and on 
cardiac MRI were analyzed semi-quantitatively. Studies of patients 
with known coronary artery disease, studies with tracer uptake in 
pericardium or adjacent lung and studies with excessive respiratory 
motion artifact were excluded. Myocardial SUVmax values were 
calculated for septum, anterior, lateral and inferior walls as well as 
the apical region. Blood pool SUVmean values were calculated from 
the left ventricular cavity blood pool. Myocardial SUVmax to blood 

pool SUVmean ratios were calculated for each region. 95th percentile 
values of these ratios were considered upper limit of normal. 
Results: Mean SUVmax values for septum, anterior wall, proximal 
lateral wall, distal lateral wall, inferior wall, and apical region were 
1.12±0.39, 1.09±0.42, 1.26±0.49, 1.16±0.40, 1.23±0.39, 1.05±0.40 
respectively. 95th percentile values of myocardial SUVmax to blood 
pool SUVmean ratio for septum, anterior wall, proximal lateral wall 
lateral wall, inferior wall, and apical region were 1.70, 1.70, 2.00 1.95, 
2.05, and 1.70 respectively. Conclusion: There can be physiological 
uptake of 68Ga-DOTANOC in normal myocardium and the reference 
values of semiquantitative parameters established in this study 
may be employed as a corroborative tool to visual assessment in 
patients undergoing 68Ga-DOTANOC PET/CT for suspected cardiac 
sarcoidosis or myocarditis in whom visual assessment is equivocal. 

EP-285
Towards the optimization of 99mTc-PYP scintigraphy 
contribution in transthyretin-induced cardiac amyloidosis
P. Valsamaki1, E. Kastritis2, K. Liapis3, M. Dimopoulos2, A. 
Zissimopoulos1;  
1Nuclear Medicine Department, School of Medicine, Democritus 
University of Thrace, University General, Alexandroupolis, GREECE, 
2Department of Clinical Therapeutics, School of Medicine, 
National and Kapodistrian University of Athens, Athens, GREECE, 
3Department of Haematology, School of Medicine, Democritus 
University of Thrace, University General, Alexandroupolis, GREECE.

Aim/Introduction: Cardiac amyloidosis (CA) due to abnormal 
transthyretin (ATTR) has been increasingly found as the cause of 
heart failure, especially in patients with preserved ejection fraction, 
and led to the advent of novel targeted treatments. Towards this 
progression, a crucial contributor has been supplied through 
the establishment of scintigraphy as a non-invasive means of 
ATTR diagnosis. The aim of the current ongoing study was to 
retrospectively assess the diagnostic accuracy of technetium-99m-
pyrophosphate (99mTc-PYP) scintigraphy in the discrimination of 
transthyretin-induced, familial or acquired, versus light-chain (AL) 
CA. Materials and Methods: Seventy-seven patients [59 males and 
18 females, aged (mean±SD) 71.6±11 y] suspected for CA were 
subjected to 99mTc-PYP scintigraphy in order to differentiate between 
AL and ATTR. Diagnosis was confirmed by conjunctive clinical, 
laboratory, and imaging assessment, including biopsy (fat±heart), 
immunohistochemistry, and sometimes mass spectroscopy. Planar 
(500,000 counts, on a 128×128/256×256 matrix) and tomographic 
(single-photon emission tomography- SPET at 20sec/frame for 32 
frames on a 64×64 matrix) myocardial scintigraphy was conducted 
1, 2 and/or 3h after intravenous injection of 555-925MBq 99mTc-PYP. 
Optical grading was combined with semiquantitative scoring of 
the myocardial radiotracer retention. Results: Scintigraphy using 
99mTc-PYP evidenced intense and evenly distributed myocardial 
uptake upon visual grading coupled with a semi-quantitative 
heart-to-contralateral score of 1.75±0.16 in 32 (mean age±SD: 
77.1±8.7 years) out of 33 patients with ATTR, altogether comprising 
40.3% of the entire patient group. Thirty patients (38.9%), mostly 
(70%) with PYP grade 0-1 uptake, were diagnosed with cardiac AL, 
whereas the remaining 26.7% had grade 2, largely inhomogeneous, 
and 3.3% grade 3 uptake. Of note, in 20.8 of all the patients, in 
whom CA was not otherwise established, no cardiac uptake of 
99mTc-PYP was observed. Conclusion: Our data verify the high 
diagnostic yield of 99mTc-PYP scan in identifying the ATTR subtype. 
Interdisciplinary cooperation also encompasses investigation for 
monoclonal gammopathy and tissue typing. Nevertheless, cautious 
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interpretation should amplify the specificity of the method, in order 
for PYP scan to convey its major contribution to optimal therapeutic 
decision-making. References: 1. Perugini E, Guidalotti PL, Salvi F, et 
al. Noninvasive etiologic diagnosis of cardiac amyloidosis using 
99mTc-3,3-diphosphono-1,2-propanodicarboxylic acid scintigraphy. 
JAm Coll Cardiol 2005; 46(6): 1076-84. 2. Bokhari S, Shahzad R, 
Castaño A, Maurer MS. Nuclear imaging modalities for cardiac 
amyloidosis. J Nucl Cardiol 2014; 21(1): 175-84. 3. Bistola V, Parissis 
J, Foukarakis E, et al. Practical recommendations for the diagnosis 
and management of transthyretin cardiac amyloidosis. Heart Fail 
Rev 2021; 26(4): 861-79.
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Incidental Finding Of Avid 99mTc-DPD Cardiac Uptake On 
Routine Bone Scintigraphy In Cancer Patients
I. Iakovou1, E. Giannoula1, D. Boundas2, P. Exadaktylou1, G. 
Gerasimou1, G. Koutsouki1, F. Spyroglou1, E. Papanastasiou1, A. 
Doumas1;  
1Nuclear Medicine dpt, AHEPA hsp., Aristotle 
University, Thessaloniki, GREECE, 2IPPOKRATIS, 
Nuclear Medicine dpt, Thessaloniki, GREECE.

Aim/Introduction: Cardiac uptake of 99mTc-3,3-diphosphono-1,2-
propanodicarboxylic acid (99mTc-DPD) is occasionally an incidental 
finding in patients with all kind malignancies, who undergo 
scintigraphy, in order to rule out bone metastatic disease. We 
sought to investigate the frequency of cardiac 99m Tc-DPD uptake 
in such patients. Materials and Methods: Three hundred sixty 
five patients, over 70 years old, with different kind of malignant 
diseases (153 with prostate, 126 with breast, 32 with lung, 18 with 
renal and 36 with other kind of malignancy) were investigated 
during the past two years. All the patients were imaged in a double 
head gammacamera, 2 hours post iv injection of 20 mCi99mTc-DPD. 
Definite TTR cardiac amyloidosis was suspected if the Perugini 
score was Grade 3 (grade scale 0-3) and there was no monoclonal 
gammopathy. Results: Avid DPD cardiac uptake (Grade 3) was 
seen in 7 patients (5 male) mean age of 81+/-3 years. All of them 
were referred to a specialized cardiology clinic for amyloidosis and 
5 of them chosen as suitable candidates for being enrolled to our 
Tafamidis therapy protocol. Conclusion: 1) Wild type TTR cardiac 
amyloidosis in elderly patients suffering from different kind of 
malignanciesis not as uncommon as it believed (almost 2% in our 
sample). 2) 99mTc-DPD is highly sensitive and specific for identifying 
such patients, accordingly the diagnosis of TTR amyloidosis can be 
established without biopsy if monoclonal gammopathy has been 
excluded. 

EP-26

During Congress Opening Hours

e-Poster Area

B: Imaging Clinical Studies -> B4 Cardiovascular 
Imaging Clinical Study -> B44 Other 
Cardiovascular Imaging (including Plaque)

EP-287
Myocardial Perfusion Scintigraphy - Comparison between 
SPECT LEHR and IQ SPECT
M. Rodrigues Correia, A. Duarte, A. Figueiredo, S. Matos, D. 
Calado, B. Martins, C. Loewenthal;  
Hospital da Luz, Lisbon, PORTUGAL.

Aim/Introduction: Myocardial perfusion scintigraphy (MPS) has 
been used worldwide for decades to evaluate patients for coronary 
artery disease, both in symptomatic and asymptomatic patients, in 
this latter case usually due to other positive exams, namely stress 
tests or coronary CT scans. The usual protocol consists of two SPECT 
acquisitions, after stress and at rest, most often in this order in our 
department. The normal throughput of a busy Nuclear Medicine 
department benefits from more rapid acquisitions, increasing 
patient comfort, desirably without compromising the quality of 
the scans. The IQ-SPECTTM system, according to the manufacturer, 
helps to respond to these challenges. (1-3) This system is based 
on multifocal collimation, which aims to keep the heart in the 
center of the detector and in the most sensitive collimator position, 
throughout the entire acquisition. This factor allows the focus to be 
on cardiac photons, which amplifies the heart and reduces artifacts 
caused by extra-cardiac activity. (4,5) All these characteristics 
promote the reduction of the image acquisition time. The aim of 
this study was to compare the length of stay in our department 
in two groups of patients, for stress-rest protocols, with SPECT 
LEHR and IQ-SPECTTM. Materials and Methods: We evaluated 200 
patients in each group. We obtained 422 acquisitions with SPECT 
LEHR and 409 acquisitions with IQ-SPECTTM. All patients underwent 
exercise-rest protocol with 99mTc-sestamibi. The acquisition times 
and the number of repetitions in each of the techniques were 
compared. Results: The acquisition time with IQ-SPECTTM was 
approximately 8 minutes for the stress component and 6 minutes 
at rest. With SPECT LEHR, the acquisition time was approximately 
15 minutes for the stress component and 12 minutes at rest. In 
the LEHR method, in the 422 acquisitions, 22 were repetitions (7 at 
stress and 15 at rest). The total percentage of repetitions was 5.21% 
(6.97% at rest and 3.38% at stress). In the IQ-SPECTTM method, of 
the 409 acquisitions, 9 were repetitions (4 in stress and 5 at rest). 
The total percentage of repetitions was 2.20% (1.96% at stress and 
2.44% at rest). Conclusion: The implementation of the IQ-SPECTTM, 
in this small sample, allowed for the reduction of acquisition times 
and the number of repetitions, resulting in an apparent advantage 
over SPECT LEHR, providing greater comfort for the patient and a 
more efficient throughput in our department. Clinician satisfaction 
with image quality will be assessed in future reviews. References: 
1. Herzog BA, Buechel RR, Katz R, Brueckner M, Husmann L, Burger 
IA, et al. Nuclear myocardial perfusion imaging with a cadmium-
zinc-telluride detector technique: Optimized protocol for scan time 
reduction. J Nucl Med. 2010;51(1):46-51. 2. Caobelli F, Pizzocaro 
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C, Paghera B, Guerra UP. Beurteilung von patienten mit koronarer 
herzkrankheit: IQ-SPECT protokoll zur darstellung der myokard- 
Perfusion: Vorläufige ergebnisse. NuklearMedizin. 2013;52(5):178-
85. 3. Garcia E V., Faber TL, Esteves FP. Cardiac dedicated ultrafast 
SPECT cameras: New designs and clinical implications. J Nucl 
Med. 2011;52(2):210-7. 4. Travin, M. I. (2011). Cardiac cameras. 
Seminars in Nuclear Medicine, 41(3), 182-201. 5. Caobelli, F., Ren 
Kaiser, S., Thackeray, J. T., Bengel, F. M., Chieregato, M., Soffientini, 
A., Zoccarato, O. (2015). The importance of a correct positioning 
of the heart using IQ-SPECT system with multifocal collimators in 
myocardial perfusion imaging: A phantom study. Journal of Nuclear 
Cardiology, 22(1), 57-65.
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18FDG-PET/CT in Evaluation of Aortic Wall in Patients with 
Atherosclerosis
I. Znamenskiy1,2,3, M. Beregov2, A. Kondakov3, D. Kharina1, D. 
Mosin1, A. Nikitin1;  
1Petrovsky National Research Center of Surgery, Moscow, 
RUSSIAN FEDERATION, 2Federal Center of Brain Research 
and Neurotechnologies, Federal Medical Biological Agency 
of Russia, Moscow, RUSSIAN FEDERATION, 3Pirogov Russian 
National Research Medical University of the Ministry of 
Health of Russia, Moscow, RUSSIAN FEDERATION.

Aim/Introduction: Atherosclerosis is a chronic inflammatory 
condition leading to a buildup of atheromatous plaques within 
arterial walls. It is one of the leading causes of vascular disease. 
Like many other inflammatory processes, it may be visualized 
with 18FDG-PET/CT. Materials and Methods: 30 patients were 
included in this study. The mean age was 61.7 years with a 
standard deviation of 12, ranging from 33 to 89 years. All patients 
underwent 18FDG-PET/CT for oncological disease staging and were 
subsequently sampled into two age-matching groups: those who 
had atherosclerotic plaques in descending aorta (16 people), and 
those who had not (controls, 14 people). A PET scan was performed 
after intravenous administration of 300-350 MBq FDG following 
the current guidelines for oncological imaging [1]. In every patient, 
SUVmax was measured in a cylindrical region of interest of 5 cm 
length, which was drawn to include the upper third of descending 
aorta. SUVmax of the blood pool was measured in superior vena 
cava with elliptical ROI. Target-to-background ratio (TBR) was 
calculated as a predictive feature [2]. The aortic wall was also 
examined in the arterial phase of contrast-enhanced CT to assess 
its thickness, as well as calcification and ulceration of the plaques. 
Results: There was a significant difference in mean metabolic 
activity in the aortic wall in patients who had atherosclerotic plaques 
(mean TBR, 1.7; SD, 0.4) compared to the controls (mean TBR, 1.32, 
SD, 0.2), p=0.003, which indicates the presence of inflammation, 
probably caused by the increased foam cell formation in the thin-
capsule fibroatheroma. Ulceration and calcification showed no 
effect on plaque metabolism in regression analysis, which may 
be explained by a less pronounced inflammatory process in late-
stage plaques. No significant correlation was found between aortic 
wall TBR and its thickness, which may indicate that the severity of 
inflammation is not directly related to the plaque size and there are 
other parameters contributing to plaque evolution. Conclusion: 
According to the data obtained, PET/CT is a sensitive method 
for evaluation and early detection of atherosclerotic changes of 
the aortic wall accompanied by an active inflammatory process. 
References: [1] Castelluci P. et al, European Nuclear Medicine Guide 

2020, 2020; available at https://www.nucmed-guide.app/#!/home. 
[2] Mikail N. et al, 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, European Heart 
Journal - Cardiovascular Imaging, Volume 20, Issue Supplement_3, 
June 2019, jez148.033.
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Detection of Chemotherapy-related Cardiotoxicity in 
BreastCancer Patients with Fast and Ultra-low-dose 
Equilibrium Radionuclide Angiographies
C. Decorads1, J. Salleron2, R. Véronique1, L. Imbert1, Z. Lamiral1, 
M. Perrin1, M. Claudin1, M. Chawki1, A. Lambert3, C. Henneton4, P. 
Marie1,5;  
1Department of Nuclear Medicine, CHRU Nancy, Lorraine 
University, Nancy, FRANCE, 2Department of Biostatistics, ICL, 
Institut de Cancérologie de Lorraine, Nancy, FRANCE, 3Institut 
de cancérologie de Lorraine, Department of Medical Oncology, 
Vandœuvre-lès-Nancy, FRANCE, 4Department of Cardiologie, 
ICL, Institut de Cancérologie de Lorraine, Nancy, FRANCE, 
5INSERM, UMR 1116, Lorraine University, Nancy, FRANCE.

Aim/Introduction: This study assesses the left ventricular ejection 
fraction (LVEF) monitoring of breast cancer women with a fast and 
low-dose equilibrium radionuclide angiography (RNA) protocol. 
Materials and Methods: We assessed the consistency of results 
from an RNA imaging protocol, providing a calibrated count-based 
determination of LVEF, involving a 70% reduction in 99m TcO4 - 
injected doses and only 10-min recording on a high-sensitivity CZT-
SPECT camera, when routinely applied to the medical monitoring of 
breast cancer women treated by anthracyclines and/or trastuzumab. 
Results: During a median follow-up of 24[18;30] months, 122 of 
the 195 patients had 2 RNA, 29 had 3, and 44 had 4 or more, and 
effective dose was only 2.2±0.5 mSv per RNA investigation. Twenty-
two (11.3%) exhibited RNA criteria of a definite cardiotoxicity during 
follow-up, with a <50% LVEF associated to a >10% drop from 
baseline (Tox+ group), 35 (17.9%) had only a <50% or a >10% drop 
(Tox± group), and 138 (70.8%) had neither one (Tox- group). This 
RNA-based classification: 1) further impacted the cardiotoxicity-
driven change in the medical regimen (Tox+: 62.5%, Tox±: 37.5% 
and Tox-: 0%, p&lt;0.001), and 2) was significantly predicted by a 
chemotherapy associating trastuzumab to anthracyclines (Tox+: 
60.0%, Tox±: 54.5% and Tox-: 29.7%, p<0.001) and a previous history 
of cardiovascular disease (Tox+: 13.6%, Tox±: 2.9% and Tox-: 0.7%, 
p=0.002). Conclusion: This fast and very low-dose RNA monitoring 
protocol provides very consistent results regarding rates and risk 
factors of chemotherapy-induced cardiotoxicity in breast cancer 
patients and on the further medical impact. References: 1. Hendel 
RC et al. Appropriate Use Criteria for Cardiac Radionuclide Imaging: 
A Report 2. Imbert L et al. Low-dose gated bloodpool SPECT: Is it 
time to make the shift? J Nucl Cardiol. 29 août 2019;s12350-019-
01872-z3. Čelutkienė J et al. Role of cardiovascular imaging in cancer 
patients receiving cardiotoxic therapies: a position statement Eur J 
Heart Fail. sept 2020;22(9):1504244. Plana JC et al. Expert Consensus 
for Multimodality Imaging Evaluation of Adult Patients during and 
after Cancer Therapy J Am Soc Echocardiogr. sept 2014;27(9):911395. 
Imbert L et al. CZT cameras: A technological jump for myocardial 
perfusion SPECT. J Nucl Cardiol. août 2016;23(4):89466. Perrin M 
et al. Stress-first protocol for myocardial perfusion SPECT imaging 
with semiconductor cameras: high diagnostic performances with 
significant reduction in patient radiation doses. Eur J Nucl Med Mol 
Imaging. juin 2015;42(7):100411
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SPECT-CT Imaging Aortic Wall Inflammation Using 99mTc-
PyrophosphateUsing 99mTc-Pyrophosphate
J. Ilyushenkova, D. Panfilov, V. Saushkin, E. Sonduev, B. Kozlov, S. 
Sazonova;  
Cardiology Research Institute, Tomsk National 
Research Medical Center, Russian Academy of 
Sciences, Tomsk, RUSSIAN FEDERATION.

Aim/Introduction: development and approbation of aortic 
scintigraphic technique allowing visualization of inflammation foci. 
Materials and Methods: We examined 15 patients (median age — 
61 [47; 73] years) with aortic dilatation more than 45 mm and thoracic 
aortic aneurysm who were candidates for surgical treatment. 
All patients underwent SPECT/CT with 99mTc-pyrophosphate 
(99mTc-PYP) at 3 and 6 h post injection 370 MBq of 99mTc-PYP 
48 h before surgical treatment to detect foci of inflammation in 
the vessel wall. After the image reconstruction early and delayed 
series of scintigraphic images were subtracted to improve the 
quality of visualization of focal patological uptake 99mTc-PYP in 
the vessel wall. The results of scintigraphy were compared with the 
histological data obtained from intraoperative samples of resected 
aorta. Results: According to the results after subtraction of the late 
from the early images artifacts from the radioactivity of the vascular 
blood pool were eliminated and pathological uptake of 99mTc-PYP 
was identified in 5 (33.3±1.5%) out of 15 examined patients. The 
“focus/vessel lumen” ratio averaged at 1.47 [1.30; 1.48]. Histological 
examination of resected aorta samples confirmed the presence of 
chronic inflammation in 4 (26.7±1.3%) out of 15 patients. Parameters 
of diagnostic efficiency were sensitivity — 100%, specificity — 
91%, diagnostic accuracy — 93%. Conclusion: SPECT-CT imaging 
of inflammation using 99mTc-pyrophosphate, supplemented 
by subtracting the early and late images, allows eliminating 
artifacts from the aortic blood pool radioactivity and identifying 
pathological foci of 99mTc-PYP accumulation corresponding to 
areas of inflammation in the vessel wall. References: Ilyushenkova 
J.N., Panfilov D.S., Saushkin V.V., Sonduev E.L., Kozlov B.N., Sazonova 
S.I. Scintigraphic Imaging of Inflammation in the Aortic Wall Using 
99mTc-Pyrophosphate. Sovrem Tekhnologii Med. 2021;13(6):65-70. 
doi: 10.17691/stm2021
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Declined activation within the hematopoietic tissues in 
patients with recurrent myocardial infarction
Y. Lu1, X. Li2, X. Zhang1;  
1Department of Nuclear Medicine, Beijing Anzhen Hospital, 
Capital Medical University, Beijing, CHINA, 2Center for Biomedical 
Research, Medical University of Vienna, The Ludwig Boltzmann 
Institute for Cardiovascular Research, Vienna, AUSTRIA.

Aim/Introduction: We aimed to analyze the 18F-FDG metabolic 
activity of BM as a surrogate biomarker for hematopoiesis-
inflammation activation in categorized patients after first myocardial 
infarction (FMI) and recurrent myocardial infarction (RMI). Serum 
biomarkers of hematopoiesis and inflammation activity were also 
measured and correlated with imaging. Materials and Methods: 
We retrospectively recruited 67 patients (FMI=45 vs RMI=22) with 
MI who underwent 18F-FDG cardiac PET and gated myocardial 
perfusion imaging (MPI) at 1 month vs 10 health volunteers. LV 
ejection fraction (LVEF, %), end-diastolic volume (EDV, mL), and 
end-systolic volume (ESV, mL) were obtained by QGS software. 
The FMI was determined by clinical criteria. The diagnosis of RMI 

required elevated cardiac enzymes along with a typical clinical 
presentation or typical electrocardiographic changes. BM 18F-FDG 
uptake was quantified as standardized uptake activity (SUVmax) 
and normalized to the blood-pool SUVmean in the right atrium. 
Arterial SUVmax was determined from regions of interest (ROIs) 
of the aortic arch. The arterial TBR was derived as the SUVmax 
divided by the SUVblood pool. Independent-samples t-test or 
Mann-Whitney U test was used to compare various parameters. 
Spearman correlation was used to assess the correlation for non-
normally distributed variables. Statistical significance was defined 
as P < 0.05. Results: We observed a significantly higher level of 
triglycerides in blood serum in the RMI group compared with the 
FMI group [1.8(0.9) vs. 1.4(0.6), P=0.024]. The prevalence of CVD risk 
factors were not significantly different between groups. Besides, 
surrogate markers for systemic inflammation including white 
blood cell counts, neutrophils, and CRP did not differ significantly 
between two groups. The BM activation level (SUVmax) was highest 
in FMI group, intermediate in RMI group, and lowest in the control 
group (2.3 ± 0.4 vs. 2.0 ± 0.3 vs. 1.5 ± 0.2, P<0.001, respectively). 
Aortic uptake (TBR) in both FMI [1.4(0.4)] and RMI [1.3(0.3)] groups 
were higher than the control group [1.1 (0.4)] (P<0.05). While the 
aortic TBR between the FMI group and the RMI group did not differ 
significantly. BM metabolic activity significantly correlated with the 
arterial SUV background-corrected arterial TBR (r = 0.566, P < 0.001). 
The RMI group exhibited significantly deteiorated cardiac function 
compared to the FMI group [LVEF: 20.0(10.0) vs. 29.0(12.0), P<0.001]. 
In addition, ESV and EDV didn’t differ between groups. Conclusion: 
In summary, RMI conferred decreased hematopoietic reactivation in 
the BM in comparison with FMI. Importantly, we found that patients 
with RMI presented cardiac dysfunction compared with FMI. 

EP-292
Myocardial Uptake As A Casual Finding In 99mTc-HDP 
Bone Scintigraphy And Its Correlation With Cardiological 
History, The Presence Of Cardiac Amyloidosis And Imaging 
Test
S. Lopez Puche, M. Hernandez Hidalgo, R. Eiros Bachiller, M. 
Gallego Delgado, F. Gomez-Caminero Lopez, A. Peñaherrera 
Cepeda, J. Badell Martínez, E. Campaña Diaz, L. Diaz Gonzalez, P. 
Garcia-Talavera San Miguel, J. Villanueva Curto, M. Tamayo Alonso;  
Hospital University of Salamanca, Salamanca, SPAIN.

Aim/Introduction: To assess the presence of myocardial uptake 
(MU) as a casual finding in 99mTc-HDP bone scintigraphy and 
to establish its relationship with cardiological history, presence 
of cardiac amyloidosis and imaging tests of patients. Materials 
and Methods: A retrospective study was conducted, with the 
assessment of bone scintigraphy procedures (BS) performed from 
2013 to March 2022 (N=23892). Those BS that presented MU 
were included and assessed with the Perugini visual score (grades 
1-3). We also recorded other variables such as age, sex, presence 
of ischemic cardiopathy (IC), chronic cardiac insufficiency (CCI), 
valvular disease, cardiac amyloidosis (CA) and arrhythmias. Signs 
of extracardiac involvement were also evaluated (carpal tunnel 
syndrome (CTS), Dupuytren’s contracture, polyneuropathy and 
spinal stenosis). Patients who underwent BS between 2017 and 
2022 with grade 2-3 MU were referred to the Department of 
Cardiology for cardiac MRI, echocardiogram, analysis (monoclonal 
component (MC) and natriuretic peptide (NP)) and genetic testing 
(GT). Those with grade 1 uptake were not considered relevant for 
this work. Results: 69 patients presented positive MU, (mean age 
86±12 years; 59 males and 10 females). 21 patients died at the 
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beginning of the study and 5 were excluded due to lack of access 
to their clinical history. Therefore, 43 patients were included. Of 
these, 13 with grade 2-3 uptake were analyzed by the Department 
of Cardiology. CA was confirmed in 6 patients. 2 of them presented 
grade 3 uptake and 4 had grade 2 uptake. The 2 patients with grade 
3 uptake presented compatible echocardiogram, elevated NP and 
negative MC, without extracardiac involvement. One of them also 
had CCI, IC, aortic stenosis, arrhythmias and negative GT. MRI results 
are pending in both patients. The 4 patients with grade 2 uptake had 
echocardiogram suggestive of CA, elevated NP and negative MC. In 
addition, 3 patients had arrhythmias, 2 CCI, 1 IC, 2 CTS, 2 suggestive 
MRI and 1 negative GT. 4 patients presented probable CA, pending 
complementary tests, and 3 are pending evaluation. Conclusion: 
Although these are preliminary results, the incidental finding of MU 
in 99mTc-HDP BS could provide early evidence of amyloid deposits 
and correlate with CA, which may facilitate the selection of patients 
who will require a targeted study. MU has also been detected in 
CCI and IC, pathologies that some of our patients also present. 
In that case, they should also be analyzed by the Department of 
Cardiology, contributing to their early diagnosis.

EP-293
Nuclear Imaging Applied to the Cardiovascular System in 
the Elderly Patients
S. Ferreira;  
School of Health Dr. Lopes Dias, Polytechnic Institute of 
Castelo Branco; AGE.COMM - Interdisciplinary Research Unit - 
Functional Ageing Communities, Castelo Branco, PORTUGAL.

Aim/Introduction: In developed countries the population is aging. 
Age dominates risk factors for cardiovascular disease (CVD). While 
progress of medical therapies and revascularization techniques 
improved life expectancy, hospital admissions for CVD have 
continued to rise. Choosing the right diagnostic test for the right 
patient becomes more challenging in elderly patients, where the 
incidence of disease is high. (1) Cardiovascular imaging is frequently 
used for diagnosis and management of elderly patients, yet there are 
some limitations and challenges, namely the age-related alterations 
in cardiovascular structure, physiology, function, and response to 
stimuli, chronic lung disease and Parkinsonian tremor, arthritis in 
the hips, shoulders, knees, and neck, and cognitive impairment. The 
aim of this study was to verify and analyze the studies in Nuclear 
Cardiology that would best suit elderly patients and the specific 
considerations for each study for this population, carrying out a 
systematic review of the literature. (2-4) Materials and Methods: 
To carry out the research, the following boolean logic was used: 
“nuclear medicine AND cardiovascular AND elderly patients”, 
“nuclear medicine AND cardiovascular imaging AND Elderly 
patients”, “nuclear medicine AND cardiac perfusion imaging AND 
Elderly patients”, “nuclear medicine AND cardiac viability imaging 
AND Elderly patients”, “nuclear medicine AND cardiac amyloidosis 
imaging AND Elderly patients”, using PubMed, ScienceDirect, 
Journal of Nuclear Cardiology and European Journal of Nuclear 
Medicine and Molecular Imaging as databases. After applying 
inclusion and exclusion criteria, 28 articles were analyzed. Results: 
Studies in nuclear cardiology applied to elderly patients are SPECT 
and PET/CT, to assess coronary artery disease, myocardial viability, 
and cardiac amyloidosis. The main considerations to be taken are 
related to the difficulty of collaboration of elderly patients due 
to the existence of dementia and the difficulty of immobilization 
during the acquisition of images due to osteoarticular diseases. 

Conclusion: Imaging techniques that allow for shortening imaging 
time, reducing dose and patient discomfort, and allowing for 
increased image quality should be considered. Thus, the choice of 
PET/CT studies to assess myocardial perfusion and viability seems to 
be the best option. For the evaluation of cardiac amyloidosis, PET/CT 
studies are not the most suitable for the evaluation of amyloidosis 
related to elderly patients. References: 1 - Beanlands, R. (2019). J 
Nucl Cardiol;26:1785-7; 2 - Forman, D. (2020). J Am Coll Cardiol; 
76(13): 1577-1594; 3 - Soman, P. (2020). J Nucl Cardiol;27:1785-6; 4 
- Cuddy, S. et al (2020). J Nucl Cardiol; 27(1): 38-40;
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Radionuclide Ventriculography (RNV).What Drugs are 
involved “in vivo” labeling or red blood cells with 99mTc?
S. Perez Quiros, M. D. Marín Ferrer, S. Angiolillo Grau, A. Saviatto 
Nardi, D. Vega Pérez, V. Godigna Guilloteau, A. Galiana Morón, E. 
Martínez Albero, P. Sarandeses Fernández, P. Zaragoza Ballester, M. 
J. Tabuenca Mateo;  
Hospital Universitario 12 de Octubre, Madrid, SPAIN.

Aim/Introduction: RNV image quality is related to red blood cell 
labeling performance. In this study, we compare “in vivo” and “in 
vivo-vitro” labeling techniques with the aim of establishing which 
type of drugs interfere in this process. Materials and Methods: A 
retrospective study was performed between September-December 
2021. A total of 141 consecutive RNV were analyzed by means 99mTc-
red blood cell labeling: 73 patients “in vivo” (vivo) and 68 patients 
“in vivo-vitro” (vitro). Group-vivo: mean age 57.36 years ± 13.78 (55 
females and 18 males); Group-vitro: mean age 58.21 years ± 12.65(50 
women and 18 men). Were analyzed: the visual image quality (organ-
diana/background contrast) in three grades (≤1: good contrast/
background, 2: moderate contrast/background, and ≥3: poor 
contrast/background); the left ventricular ejection fraction (LVEF) 
value obtained manually or automatically according to the group 
and image quality, and the influences on image quality according 
to the pharmacological treatments administered: Chemotherapy 
(Q), Immunotherapy (I), Cardiovascular (C), Anti-inflammatory (A), 
Neuromodulators (N), Others(O). Results were statistically analyzed, 
with a 95% confidence interval Results: Image quality vivo/vitro 
groups: (≤1): 40%/ 4%; (2): 32%/ 6%; (≥3): 0%/29%. Statistically 
significant results were achieved between both groups (p ≤ 0.001).
LVEF automatic/manual ROI: Group-vivo: 61.7% ± 7.8/61.5% ± 7.1; 
Group-vitro: 63.8% ±7 /63.2% ± 6. No statistically significant results 
were obtained in either group respectively (p=0.7124, p=0.1672). 
LVEF automatic/manual according to image quality: (≤1): 63,2% ± 
7,7/62,6% ± 6,7; (2): 61,9% ± 7,7/62,7% ±6,2; (≥3): 59,6% ± 7,8/58,9% 
± 8,1. No statistically significant results: p=0.1993 in good quality, 
p=0.1928 in moderate, and p=0.6365 in poor. Analysis of covariance 
was performed to correlate image quality according to the drugs 
administered and no statistically significant differences were found. 
Drugs administered group-vivo/group-vitro: Chemotherapy (C): 
p=0.5099/p=0.7543; Immunotherapy (I): p=0.8093/p=0.5497; 
Cardiovascular(C): p=0.4981/p=0.2175; Anti-inflammatory (A): 
p=0.3745/p=0.9999; Neuromodulators (N): p=0.0822/p=0.5961; 
Other (O): p=0.9102/p=0.6854. Conclusion: Image quality “In vivo” 
labeling showed was poor in 61% of the studies, with no correlation 
of image quality with the drugs administered. No influence was 
found between drug administered and image quality “in vivo-vitro” 
labeling, with good target organ/background quality in 94% of the 
studies. No significant differences were found in terms of LVEF in 
both groups or in the final image quality, depending on whether 
ROIS was performed manual or automatically.
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Estimation of Left Ventricular Axis of the Heart using 
SPECT Images
M. Assadi1, F. Salahshoori Nejad2, A. Keshavarz2, E. Jafari1;  
1Bushehr University of Medical Sciences (BUMS), Bushehr, 
IRAN, ISLAMIC REPUBLIC OF, 2Artificial Intelligence and Medical 
Imaging Research Group, ICT Research Institute, Faculty of 
Intelligent Systems Engineering and Data Science, Persian 
Gulf university, Bushehr, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: Due to the low quality and resolution of 
Myocardial perfusion SPECT (MPS), the definition of quantitative 
methods is very attractive in clinical practice. In this study, we 
aimed to evaluate the possibility of assessing abnormality of 
cardiac using the left ventricular anatomical axis (LVAA) obtained 
from short-axis views of MPS. Materials and Methods: In this study, 
MPS short-axis views were used to calculate LVAA. To obtain LVAA, 
we first simulated SPECT images using XCAT digital phantom and 
SIMIND software. After the simulation of cardiac images, 8 short-
axis views were used for the next stage. In the next step, these 
views are segmented by using Sub-Markov Random Walk (SMRW) 
method. For segmentation, only the outer part of the heart should 
be visible because this part is supposed to be enclosed inside an 
ellipse. Then, in the resulting images, an ellipse is drawn around the 
outer wall. Then, the best line is then drawn from the center of all 
the ellipses in the short-axis views of the heart, covering the lowest 
to the highest part of the heart. In this study, this line is called LVAA. 
Then, we defined two angles based on LVAA including Ɵ which is 
the angle created by the three-dimensional line estimated with the 
x-axis, which is a spatial angle, and Φ which is the angle created by 
the three-dimensional line estimated with the z-axis. Results: In this 
study, 94 cases were enrolled in whom 53 showed normal scans 
and 41 cases showed abnormal scan results. There was a significant 
difference between the two obtained angles and the result of the 
scan (p<0.05). The mean of Ɵ for the abnormal group and normal 
group were 130.62±25.44 and 78.86±24.68 (p=0.001) and for Φ 
were 36.90±10.95 and 42.73±9.68 (p=007), respectively. According 
to the receiver operating characteristic (ROC) curve analysis with the 
area-under-the-curve (AUC), the ideal cut-off of Ɵ for an abnormal 
scan was 91.79 (AUC, 0.93; p=0.001) with the sensitivity of 98% and 
specificity of 80%. In addition, the ideal cut-off for Φ for a normal 
scan was 44.22 (AUC, 0.68; p,0.003) with a sensitivity of 56% and 
specificity of 81%. There was no significant between the two angles 
with age, sex, hypertension and diabetes (p>0.05). Conclusion: It 
can be concluded that LVAA as a quantitative factor is significantly 
different between normal and abnormal MPS and can be used for 
the evaluation of MPS. 
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Clinical implications of prompt 123I-ioflupane verification of 
pharmacogenous parkinsonism
P. Valsamaki1, A. Terzoudi2, A. Arvaniti3, E. Mavraki2, V. 
Balomenos4, A. Zissimopoulos1;  
1Nuclear Medicine Department, School of Medicine, Democritus 
University of Thrace, University General, Alexandroupolis, 
GREECE, 2Neurology Clinic, School of Medicine, Democritus 
University of Thrace, University General, Alexandroupolis, GREECE, 
3Psychiatry Department, School of Medicine, Democritus 
University of Thrace, University General, Alexandroupolis, 
GREECE, 4Diagnostic and Interventional Radiology 
Department, School of Medicine, Democritus University of 
Thrace, University General, Alexandroupolis, GREECE.

Aim/Introduction: Iodine-123-ioflupane (123I-ioflupane) constitutes 
a unique non-invasive tool for the recognition of Parkinson’s 
disease (PD) or atypical parkinsonian syndromes. According 
to our ongoing research protocol, we retrospectively analyzed 
the contribution of brain 123I-ioflupane scintigrams in the 
differentiation of conditions without a presynaptic dopaminergic 
neuron deficit, including primary essential tremor (ET) and drug-
induced parkinsonism under the framework of a psychiatric condition.  
Materials and Methods: We studied 36 patients, 8 men and 
28 women, with a mean±SD age of 69.4.1±6.8 years, who were 
referred to our department by the University Neurology Clinics 
and Psychiatry Department of our Hospital due to the emergence 
of extrapyramidal symptomatology within the context of a 
preexisting psychiatric disorder under antipsychotic (typical 
and new-generation) or antidepressive medication. All patients 
underwent brain single photon emission tomography (SPET) on 
a dual-head γ-camera (Siemens, Erlangen) using a 128X128 matrix 
and 32 frames at 40sec/frame, 3h after administration of 185MBq 
of 123I-ioflupane, with sequent optical and semiquantitative image 
processing. Results: Patients with pharmacogenous parkinsonism 
due to neuroleptics (41.67%), antidepressants (5.55%), or thyroxine 
(2.78%) and patients with ET (8.33%), were detected based on 
normal presynaptic dopaminergic pathways upon 123I-ioflupane 
SPET imaging as opposed to patients with lesions indicative of PD or 
atypical parkinsonian syndromes (41.67%). Patients diagnosed with 
pharmacogenous parkinsonism were accordingly guided to dose-
modification, medication replacement, with or without introduction/
additional dose of an anticholinergic. Conclusion: Verification 
of pharmacogenous versus true parkinsonism by 123I-ioflupane, 
especially in the vulnerable psychiatric subgroup, considerably alters 
management, with accompanying avoidance of further redundant 
investigations and crucial treatment intervention. References: 1. 
Marsden CD, Jenner P. The pathophysiology of extrapyramidal side-
effects of neuroleptic drugs. Psychol Med. 1980 Feb;10(1):55-72. 
doi: 10.1017/s003329170003960x. PMID: 6104342. 2. Wisidagama 
S, Selladurai A, Wu P, Isetta M, Serra-Mestres J.Recognition and 
Management of Antipsychotic-Induced Parkinsonism in Older 
Adults: A Narrative Review. Medicines (Basel). 2021 May 26;8(6):24. 
doi: 10.3390/medicines8060024. PMID: 34073269; PMCID: 
PMC8227528.
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Impact of error propagation in the development of the 
centiloid conversion equation
N. Roé-Vellvé1, G. Farrar2, L. Collij3, M. Shekari4,5,6, F. Heeman3, D. 
Vállez García3, F. Barkhof3,7, J. Gispert4,5,8, C. Buckley2, S. Bullich1, On 
behalf of the AMYPAD consortium, an IMI/EU-EFPIA funded Project 
(grant agreement No 115952).;  
1Life Molecular Imaging GmbH, Berlin, GERMANY, 2GE Healthcare, 
Amersham, UNITED KINGDOM, 3Amsterdam UMC, Vrije Universiteit 
Amsterdam, Department of Radiology and Nuclear Medicine, 
Amsterdam, NETHERLANDS, 4Barcelonaβeta Brain Research 
Center (BBRC), Pasqual Maragall Foundation, Barcelona, SPAIN, 
5IMIM (Hospital del Mar Medical Research Institute), Barcelona, 
SPAIN, 6Universitat Pompeu Fabra, Barcelona, SPAIN, 7Institute 
of Neurology and Centre for Medical Image Computing, 
University College London, London, UNITED KINGDOM, 
8Centro de Investigación Biomédica en Red Bioingeniería, 
Biomateriales y Nanomedicina, (CIBER-BBN), Barcelona, SPAIN.

Aim/Introduction: Standardization of amyloid-beta PET quantitation 
using the Centiloid (CL) method is critical to combining data across 
different tracers[1]. The CL equation allows estimating CL values 
from tracer-specific standardized uptake value ratios (SUVR). For 
each tracer, the CL equation is derived from a linear regression fitted 
to SUVR values of that tracer and [11C]PiB, obtained in the same 
subjects (head-to-head)[2,3]. However, the estimation of this linear 
regression is affected by random noise, sample size, and distribution 
of SUVR values in the sample, leading to uncertainty in the CL 
conversion equations, thereby hampering the comparability of CL 
values across tracers. The objective of this study was to estimate 
the impact of error propagation in the generation of CL conversion 
equations for [18F]florbetaben (FBB) and [18F]flutemetamol (FMM), 
using a simulation-based approach. Materials and Methods: Linear 
regressions fitted to the head-to-head GAAIN datasets (http://www.
gaain.org/centiloid-project) of [18F]FBB and [11C]PiB SUVRs, and of 
[18F]FMM and [11C]PiB SUVRs, were used to simulate data (n=10000 
reproductions of the calibration dataset) by adding heteroscedastic 
Gaussian noise (bootstrap simulations). The CL calibration equation 
was derived for each noise realization, and error propagation to CL 
values with respect to the theoretical ones was evaluated. Then, 
the maximum expected difference due to error propagation when 
pooling data from [18F]FBB and [18F]FMM was estimated. A Jackknife 
approach was used to verify the obtained results. Results: The error 
(95% CI) in CL estimates with respect to the theoretical values was 
negatively associated with the sample size of the dataset used to 
develop the CL calibration equation: ± 3 CL (CL=0), ± 7 CL (CL=100), 
for N=35; ± 1 CL (CL=0), ± 5 CL (CL=100), for N=74. The maximum 
difference (95% CI) between [18F]FBB and [18F]FMM CL values due to 
error propagation in the CL equations was small for low CL values: 
± 3.5 CL (CL=0 and 25 CL), ± 4.5 CL (CL=40), while it increased with 
larger CL values: ± 10.5 CL (CL=100). Conclusion: Error propagation 
in the generation of [18F]FBB and [18F]FMM CL calibration equations 
is expected to have a small influence (<3.5 CL) in the lower CL range 
but to increase (4.5-10.5 CL) for higher CL values. Using large sample 
sizes in the development of these equations reduces the likelihood 
of errors due to propagation of uncertainties. The absence of errors 
in the CL equation should be confirmed in head-to-head studies. 
References: [1]Alzheimers. Dement., (2015)Jan;11(1):1-15 [2]
EJNMMI (2017);44(12):2053-2059 [3]EJNMMI Research (2018);8:107
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Cortical metabolic 18F-FDG PET assessment and striatal 
dopamine transporter SPECT imaging in suspected early 
neurodegenerative disorders with uncertain movement 
and cognitive symptoms
S. Nuvoli1, A. Lazzarato1, S. Carlo1, P. Galleri1, A. Marongiu1, L. 
Filippi2, B. Palumbo3, A. Spanu1, G. Madeddu1;  
1Nuclear Medicine Unit; University of Sassari, Sassari, ITALY, 
2Nuclear Medicine Unit, Hospital of Latina, Latina, ITALY, 3Nuclear 
Medicine Section, University of Perugia, Perugia, ITALY.

Aim/Introduction: Neurodegenerative diseases are generally 
classified basing on cognitive (CS) or motor (MS) symptoms; 
however, in some cases both symptom simultaneous presence 
especially in disease early phase makes differential diagnosis 
uncertain and difficult. We evaluated whether 18F-FDG PET cortical 
metabolism study combined with striatal dopamine-transporter 
123I-Ioflupane SPECT might support clinical diagnosis in patients 
with these two disorders uncertain symptoms. Materials and 
Methods: We retrospectively studied 45 consecutive patients who 
referred recent appearance of both CS and MS symptoms, but with 
uncertain clinical neurological exam, doubtful neuropsychological 
tests and aspecific magnetic resonance imaging. Within three 
weeks, all patients underwent both PET and SPECT, according to 
International Guidelines. PET and SPECT images were evaluated 
both qualitatively (QL) and quantitatively (QN), the latter using two 
dedicated software that consider age-matched normal controls and 
provide z score (-2.0) parameter and binding potential (BP) cut off 
value (3.3) for PET and SPECT, respectively. A clinical follow up of 12-
18 months confirmed diagnosis. Results: At PET QL analysis, 34/45 
cases had different areas of cortical hypometabolism, while 11/45 
showed normal metabolism; at PET QN analysis, 38/45 cases had 
pathological z score in different cortical areas and the remaining 
7/45 cases confirmed normal z score values. At SPECT QL analysis, 
19/45 patients showed mild to severe striatal 123I-Ioflupane uptake 
reduction, while 26/45 cases had normal uptake. At SPECT QN 
analysis, 23/45 cases (five of these normal at QL) evidenced low BP 
values while the other 22/45 cases had normal values. Associating 
QL and QN analyses of the two procedures, in 16/45 patients 
both PET and SPECT were pathological as from dopaminergic and 
cognitive associated diseases; 7/45 cases with normal PET and 
pathological SPECT were considered as MS without CS. The 15/45 
cases with pathological PET and normal SPECT were classified as 
CS without MS. In the remaining 7/45 cases with normal PET and 
SPECT both MS and CS were excluded. Conclusion: 18F-FDG PET and 
123I-Ioflupane SPECT combined use proved useful to discriminate 
CS and MS disorders in early stage also achieving to identify 
and characterize the patients with the two neurodegenerative-
associated disorders (35.5%). This performance permitted a better 
appropriate patient management and a suitable therapy. The two 
procedures could exclude both diseases in some cases avoiding 
unnecessary treatments. PET and SPECT QN analyses gave better 
results than traditional QL analysis suggesting its wider use even 
more when QL is inconclusive for the diagnosis. 
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EP-299
Whole-brain gray matter differences according to brain 
amyloid status: Preliminary findings from the AGUEDA 
trial
P. Solis-Urra1,2, D. Rivas-Navas2, E. Triviño-Ibáñez2,3, M. Olvera-
Rojas1, A. Coca-Pulido1, D. Bellon1, A. Toval-Sanchez1, K. Erickson4, 
M. Gomez-Rio2, I. Esteban-Cornejo1;  
1PROFITH “PROmoting FITness and Health Through Physical 
Activity” Research Group, Sport and Health University 
Research Institute (iMUDS), Department of Physical and 
Sports Education, Faculty of Sport Sciences, University of 
Granada, 18071, Granada, SPAIN, 2Nuclear Medicine Services, 
“Virgen de Las Nieves” University Hospital, 18014, Granada, 
SPAIN, 3Instituto de Investigación Biosanitaria ibs.GRANADA, 
Granada, SPAIN, 4Department of Psychology, University of 
Pittsburgh, Pittsburgh, PA, UNITED STATES OF AMERICA.

Aim/Introduction: The Alzheimer’s disease is characterized by 
the presence of amyloid plaques in the brain and neurocognitive 
impairment. In this line, 18F-florbetaben (FBB) PET/CT is a technique 
that allows confirming the deposit of amyloid protein in the brain. 
Additionally, amyloid positive individuals show differential gray 
matter volumes, while studies of these differences in cognitively 
normal older adults are scarce. The objective of this study is to 
determine whole brain gray matter differences between amyloid 
positive and negative cognitively normal older adults. Materials 
and Methods: Eighty-five cognitively normal older adults aged 
65 to 80 years from the AGUEDA trial (Study code: NCT05186090)
were included in this cross-sectional analysis. Brain amyloid was 
assessed by FBB-PET/CT on a Biograph VisionTM V-600, PET/CT 
scanner. To determine amyloid status, two experienced blinded 
raters visually analyzed all images and categorized participants 
as positive or negative. T1-weighted images were collected 
using a 3.0-Tesla Magnetom Prisma Fit scanner. A whole voxel-
based morphometric analysis was performed to determinate the 
differences in gray matter brain volumes between amyloid positive 
and negative participants, including age, sex and educational level 
as covariates. Alphasim and Hayasaka correction were applied to 
cluster size thresholding. Results: The mean age of participants 
was 71.42 ± 3.8 (58.8% women) and 8 out of 85 participants 
(9.4%) were categorized as positive amyloid status. Participants 
with amyloid positive status showed higher gray matter volumes 
compared to those with amyloid negative status in two clusters 
(p<0.001) corresponding to left precentral gyrus (k=129) and the 
right superior temporal gyrus (k=90). None regions showed lower 
gray matter in amyloid positive participants in comparison with 
amyloid negative participants. Conclusion: This preliminary finding 
shows differential characteristics in gray matter volume between 
amyloid positive and negative cognitively normal older adults. 
Unexpectedly, amyloid positive participants show increased gray 
matter volume in temporal and frontal regions, yet the behavioral 
implication of this finding need further explorations. 

EP-300
[18F]F-florbetaben-PET/CT study of a sample of cognitive 
normal older adults: Description and characteristics of 
AGUEDA project participants
D. Rivas-Navas1, P. Solis-Urra2,1,3, E. Triviño-Ibáñez1,3, E. García-
Rivero1,3, B. Fernandez-Gamez2, A. Sclafani2, I. Martin-Fuentes2, J. 
Mora-Gonzalez2, F. Ortega2, M. Gomez-Rio1,3, I. Esteban-Cornejo2;  
1Hospital Universitario Virgen de las Nieves, Granada, SPAIN, 
2PROFITH “PROmoting FITness and Health Through Physical 
Activity” Research Group, Sport and Health University 
Research Institute (iMUDS), Granada, SPAIN, 3Instituto 
de Investigación Biosanitaria ibs, Granada, SPAIN.

Aim/Introduction: The diagnosis of Alzheimer’s disease requires 
the presence of amyloid protein in the brain and neurocognitive 
symptoms. [18F]F-florbetaben (FBB) PET/CT is a technique that 
allows confirming the deposit of amyloid protein in the brain. 
FBB-PET/CT studies in cognitively normal adults are scarce, and a 
characterization of this population would be of great utility in the 
clinical practice. The objectives of this study are (i) to describe the 
prevalence and sociodemographic characteristics of FBB- PET/CT 
positive status participants and (ii) to examine the neurocognitive 
differences between amyloid positive and negative status in 
cognitively normal older adults. Materials and Methods: A cross-
sectional analysis that included FBB-PET/CT test from cognitively 
normal older adults participating in the AGUEDA project (Study 
code: NCT05186090) was carried out. The images were visually 
analysed by two experienced blinded raters and the results of FBB-
PET/CT study were categorized as positive or negative. Cognitive 
indicators included subjective cognitive decline (SCD), general 
cognition (Montreal Cognitive Assessment -MoCA- and Mini Mental 
State Examination -MMSE-), visual memory (Rey-Osterrieth Complex 
Figure -ROF-) and episodic memory (Rey Auditory Learning Verbal 
Test -RALVT-). General linear models were performed using amyloid 
status (negative vs positive) as predictor, cognitive indicators as 
outcomes, and age, sex and educational level as covariates. Results: 
Eighty-nine participants (mean age: 71.66 ± 3.9 [age range 65-80], 
57.3% women, 42.7% men) were included. Eight participants were 
categorized as amyloid positive status (8.99%); among amyloid 
positive participants, 50 % were females, the mean age was 73, and 
had 11,75 years of education of mean. Overall, amyloid positive 
participants did not show differences compared to amyloid 
negative participants in regard to SCD (mean difference ± standard 
error: 1.02 ± 0.75), general cognition (MoCA: -0.35 ± 0.64; MMSE: 
-0.38 ± 0.39), and visual and episodic memory (ROF: -1.78 ± 1.58; 
RAVLT: -0.229 ± 0.70), all p > 0.05. Conclusion: The prevalence 
of amyloid positive status in cognitively normal older adults is 
10%, subtle superior that expected; however amyloid positive 
participants did not differ in neurocognitive indicators compared 
to amyloid negative participants. 
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Whole-body PET examination with [18F]SMBT-1 to observe 
physiological distribution of monoamine oxidase B 
(MAO-B) in humans
M. Tashiro1, Y. Ishioka1, B. T. Mesfin1, A. Inamura1, S. Watanuki1, 
M. Miyake1, K. Hiraoka1, R. Harada2, S. Furumoto1, K. Yanai1,2, N. 
Okamura3, H. Watabe1;  
1Cyclotron and Radioisotope Center, Tohoku University, 
Sendai, JAPAN, 2Department of Pharmacology, Graduate 
School of Medicine, Tohoku University, Sendai, JAPAN, 
3Division of Pharmacology, Faculty of Medicine, Tohoku 
Medical and Pharmaceutical University, Sendai, JAPAN.

Aim/Introduction: [18F]SMBT-1 is a novel tracer for monoamine 
oxidase B (MAO-B). MAO-B is expressed in various organs in human 
body. Thus, the aim of this study was to observe the physiological 
uptake pattern of [18F]SMBT-1 in various organs of healthy human 
subjects. In addition, MAO-B is recognized in one of the major 
enzymes overexpressed in astrogliosis. That’s why the [18F]SMBT-1 is 
also beginning to be recognized as a surrogate biomarker of various 
neuropsychiatric disorders. Materials and Methods: Subjects were 
4 healthy human volunteers (3 young men in 20s and 1 men in 
50s) and 1 woman in 50s. To obtain time-course information of 
physiological uptake, dynamic PET scan was conducted (9 frames) 
following [18F]SMBT-1 injection (approximately 185 MBq) for 
approximately 5 hours. Based on regions of interest (ROIs) analysis, 
standardized uptake values (SUVs) were calculated for organs such 
as brain, thyroid gland, heart, lungs, liver, gall bladder, esophagus, 
stomach, intestine, colon, kidneys, bladder, bone marrow, etc. 
Radiation exposure to each organ was also estimated using 
OLINDA (ver. 2.1). Results: Relatively high uptake was observed in 
kidney, heart, stomach, and brain during the first 5 min. Uptake in 
the liver slowly increased and reached plateau level 1 or 2 hours 
post-injection. Uptake in the gall bladder also showed steadily 
increased and reached extremely high uptake (up to 7 times 
higher than the peal of kidneys). Estimated absorbed dose to the 
organs in the subjects were as the followings: gall bladder wall 
0.250; urinary bladder wall 0.0335; kidney 0.0593; liver 0.0879; colon 
0.0384; intestine 0.0486; total body 0.0144 mGy/MBq, respectively. 
Effective dose was calculated as 0.0220 mSv/MBq for men as well 
as 0.0298 mSv/MBq for a woman (although the study on women 
is still ongoing). Conclusion: Findings of high uptake in the kidney, 
heart, stomach, and brain went in accordance with the previous 
pathology studies on MAO-B distribution. Large part of [18F]SMBT-
1 injected seems to be metabolized in the liver rather than be 
excreted into urine. For reducing the radiation exposure to the gall 
bladder, fatty meal ingestion might be encouraged. References: 1) 
Harada R, et al. J Nucl Med. 2021 Feb;62(2):253-258. 2) Harada R, et al. 
Front Neurosci. 2022 Feb 8;16:807435. 3) Harada R, et al. ACS Chem 
Neurosci. 2022 Feb 2;13(3):322-329. 4) Villemagne VL, et al. J Nucl 
Med. 2022 Jan 27:jnumed.121.263254. 5) Villemagne VL, et al. J Nucl 
Med. 2022 Jan 27:jnumed.121.263255.
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Head-to-Head Comparison of PET and ASL-MRI BBB 
Permeability measurements for Dementia Imaging: Study 
Protocol
P. Moyaert1,2,3, O. Oyeniran1, P. Dassanayake1, L. Liu1, J. Petr4, E. 
Achten2, H. Mutsaerts5, J. Hicks1, M. Guenther6, U. Anazodo1,7;  
1Western University, London, ON, CANADA, 2Ghent University, 
Ghent, BELGIUM, 3University of Brussels, Brussels, BELGIUM, 
4Helmholtz-Zentrum Dresden-Rossendorf, Dresden, 
GERMANY, 5Amsterdam UMC, Amsterdam, NETHERLANDS, 
6Fraunhofer Institute for Digital Medicine, Bremen, 
GERMANY, 7McGill University, Montreal, QC, CANADA.

Aim/Introduction: Blood-brain barrier (BBB) breakdown has been 
suggested to be an early biomarker of cognitive dysfunction. 
Currently, PET using [15O]-water and [11C]-Butanol is the standard 
for measuring BBB permeability. Arterial Spin Labeling (ASL) MRI is a 
promising alternative as no exogenous contrast is used. This study 
will validate BBB-ASL MRI by comparing it with PET and assess if 
BBB-ASL indeed robustly quantifies BBB permeability. Here we 
present our protocol and preliminary results using image-derived 
input function (IDIF) to quantify BBB-PET, noninvasively. Materials 
and Methods: Integrated PET/MR imaging provides a unique 
opportunity to assess - for the first time - the ability of ASL to 
noninvasively image BBB permeability by comparing it to PET in 
the same subjects and under the same conditions. First, the BBB-
ASL (1) sensitivity in pigs will be investigated by mimicking BBB 
dysfunction using an Aquaporin-4 inhibitor that will block the flow 
of water (2). Absolute BBB measurements (as obtained by arterial 
sampling) will be compared to BBB-ASL measurements. Second, to 
determine whether any changes in BBB permeability measured by 
MRI translate to humans, permeability measured by PET and MRI in 
10 ischemic stroke patients will be compared. Third, the accuracy 
of BBB-ASL will be assessed in humans with subtle BBB dysfunction 
in 12 patients with Alzheimer’s disease, 12 with mild cognitive 
impairment and 12 age-matched controls. Results: While the 
preclinical validation studies are underway, we evaluated our PET/
MRI IDIF approach (3) for absolute PET quantification to eliminate 
the need for arterial sampling in the two clinical studies. In three 
pigs, the [15O]-water PET/MR IDIFs were similar to arterial-sampled 
input functions with area-under-the-curve ratio (IDIF/AIF) of 1.03 
- 1.1, demonstrating the potential of IDIF for BBB permeability 
estimates. Conclusion: The goal of this work is twofold. On one 
hand, it will demonstrate the potential of ASL measurements as a 
reliable imaging approach for assessing BBB permeability changes, 
particularly for early dysfunction detection in otherwise healthy 
individuals. On the other hand, it will optimize PET for clinical use by 
integrating IDIF for quantification, thereby representing a clinically 
viable alternative to arterial blood sampling. References: 1. Mahroo 
A et al. Robust Multi-TE ASL-Based Blood-Brain Barrier Integrity 
Measurements. Front Neurosci. 2021 Dec 3;15:719676.2. Kitchen 
et al. Targeting Aquaporin-4 Localization to Treat Nervous System 
Edema. Cell. 2020 May 14;181(4):784-99.e19. 3. Dassanayake P et al. 
caliPER: A software for blood-free parametric Patlak mapping using 
PET/MRI input function. Neuroimage. 2022 Apr 29;119261.
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Relationship between cardiac 
(123)-I-metaiodobenzylguanidine (123I-MIBG) and non-
motor symptoms in de-novo Parkinson disease (PD) 
patients
F. Lanfranchi1, D. Arnaldi2, F. D’Amico1, T. Di Raimondo1, M. I. 
Donegani1, A. Miceli1, L. Sofia1, P. Mattioli2, S. Chiola3, S. Raffa3, M. 
Pardini2, F. Massa2, M. Bauckneht1,3, G. Sambuceti1, F. Nobili2, S. 
Morbelli1,3;  
1Department of Health Sciences (DISSAL), University 
of Genoa, Genoa, ITALY, 2Department of Neuroscience, 
Rehabilitation, Ophthalmology, Genetics, Maternal and Child 
Health (DINOGMI), IRCCS Ospedale Policlinico San Martino, 
University of Genoa, Genoa, ITALY, 3Nuclear Medicine Unit, 
IRCCS Ospedale Policlinico San Martino, Genoa, ITALY.

Aim/Introduction: In patients with Parkinson’s disease (PD), 
myocardial (123)I-metaiodobenzylguanidine (123I-MIBG) uptake 
is significantly reduced even without apparent autonomic 
abnormalities. However, few studies have directly investigated 
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the correlation of this diagnostic technique with non-motor 
symptoms (NMS). We aimed to evaluate the relationship between 
cardiac 123I-MIBG-derived measures and NMS in de-novo PD 
patients. Materials and Methods: Twenty consecutive drug-naïve 
PD patients (age 72.4±7.5 year; 8 females, 12 males) underwent 
cardiac 123I-MIBG. Delayed heart-to-mediastinum (H/M) ratio and 
washout rate (WR) were computed on 123I-MIBG scans. Non-
motor symptoms scale (NMSS) was also administered. NMSS is a 
30-item scale to assess nine dimensions (see below) of non-motor 
symptoms in PD and to measure their frequency and severity. The 
scale can be used for patients at all stages of PD. The variation of 
systolic and diastolic blood pressures (SBP and DBP, respectively) 
after 3 minutes of orthostatic position were measured. Correlation 
analyses was performed between delayed H/M ratio and WR on 
one side and NMSS domains on the other. Correlation with blood 
pressure measures was also assessed. Results: NMSS total score 
was 43.3±60.5 while individual domains’ scores were 2.3±4.3 for 
cardiovascular/fall, 5.2±7.3 for sleep/fatigue, 13.7±21.5 for mood/
cognition, 0.5±1.4 for perceptual problems/hallucinations, 6.3±9 
for attention/memory, 3±4 for gastrointestinal, 5.7±9.7 for urinary, 
2.3±3.9 for sexual function, and 4.4±9.6 for miscellaneous. SBP and 
DBP after 3 minutes of orthostatic position resulted -11.4±14.5 and 
0.5±8.7 mmHg, respectively. MMSE score was 26.4±4.8. Values of 
delayed H/M ratio and WR were 1.4±0.3 and 45.3±32.9, respectively. 
Delayed H/M ratio was inversely correlated with NMSS (namely, total: 
r=-0.498, p=0.025; gastrointestinal: r=-0.556, p=0.011; urinary: r=-
0.498, p=0.025), while it resulted directly associated with orthostatic 
SBP variations (r=0.515, p=0.05) and MMSE (r=0.593, p=0.033). On 
the contrary, WR was directly associated with NMSS (namely, total: 
r=0.441, p=0.05; sleep/fatigue: r=0.443, p=0.05; urinary: r=0.537, 
p=0.015; sexual function: r=0.470, p=0.037) and indirectly correlated 
with MMSE (r=-0.745, p=0.004). Conclusion: Cardiac 123I-MIBG 
measures correlate with the severity of NMS in de-novo PD patients 
(especially with sleep alterations or fatigue, gastrointestinal and 
urinary symptoms, and sexual function alterations). Delayed H/M 
ratio is also linked with more evident orthostatic SBP variations. 

EP-304
Biodistribution of 99mTc-TRODAT-1 in clinically diagnosed 
Parkinson’s disease & Parkinson plus syndrome
M. L Narayan, T. Singhal, P. Palanivel, P. Singh, M. Negi, N. Kumar;  
Department of Nuclear Medicine, A.I.I.M.S., Rishikesh, INDIA.

Aim/Introduction: To evaluate 99mTc-TRODAT-1 biodistribution 
in patients with Parkinson’s Disease (PD),Parkinson plus syndrome 
(PPS) & other movement disorders. Materials and Methods: 
Patients, diagnosed as clinically probable PD &PPS, who underwent 
99mTc-TRODAT-1 both SPECT & planar imaging between (July’2019-
Dec’2021), were retrospectively analysed. Biodistribution of Trodat 
was analysed both qualitatively and semiquantitatively. SUR (Striatal 
Uptake Ratio) were estimated using SPECT images. However, lung 
and liver uptake ratios were calculated from planar images, acquired 
at 4hrs, by drawing circular region of interest (ROI) over the lung & 
liver. For background(Bkg) correction, a circular ROI was generated 
over arm region. Patients were clinically categorized into IPD, PPS 
& others (Essential Tremors,ET) group.The mean uptake ratios & 
pattern of Trodat biodistribution in these three subgroups were 
studied. Results: A total of 43 patients (32men&11 women) with 
mean age of 57.13±12.6 years thoroughly evaluated in Neurology 
clinic were analysed. 30/43 patients are with probable diagnosis of 
IPD, 6/43 with PSP, 4/43 with MSA & 3/43 others (essential tremors 

& drug induced Parkinsonism) were included. Physiological 99mTc-
Trodat distribution was seen in liver, gall bladder, intestines, spleen, 
lung, thyroid, salivary glands, kidneys & urinary bladder etc. Highest 
Trodat uptake was seen in liver, gallbladder & intestines followed 
by kidneys and urinary bladder. The mean liver:Bkg & lung:Bkg 
tracer ratio in IPD group was, 18.6±4.8 and 3.6±0.6 respectively. 
The liver:Bkg ratios of PSP, MSA and other (ET) group were 15.72 
±3.8, 17.7±7.8 and 14.6±4.17 respectively (p-value IPD vs PSP vs 
MSA= 0.42). The lung: Bkg ratios are 3.6±0.6 for IPD, 2.9±0.6 for 
PSP, 3.48±0.36 for MSA and 2.7±0.4, for others (p-value IPD vs PSP 
vs MSA= 0.11). The striatal uptake ratio (SUR) were estimated for 
each side separately and their total summed SUR was calculated. 
The mean estimated total SUR for the four groups was 0.53±0.32 for 
IPD, 0.42±0.39 for PSP, 0.68±0.37 for MSA and 1.37±0.40 for others 
(ET) group. Conclusion: 99mTc-Trodat-1 is a potential imaging 
marker for evaluation of presynaptic dopaminergic dysfunction in 
Parkinson’s disorders. Limited data is available on biodistribution of 
this tracer. In current study highest Trodat uptake was seen in liver 
& gall bladder with highest Liver to Bkg ratio in IPD group, followed 
by MSA & PSP group. The mean total SUR values were lowest in 
PSP, followed by IPD and MSA subgroup. Significantly lower total 
SUR was observed PD & PPS group compared to essential tremors 
group.

EP-305
Combining imaging and inflammation improves 
evaluation of Alzheimer’s Disease
S. Michopoulou1, J. Teeling2, A. Prosser2, J. Dickson3, M. Guy1, C. 
Kipps1;  
1University Hospital Southampton NHS Foundation Trust, 
Southampton, UNITED KINGDOM, 2University of Southampton, 
Southampton, UNITED KINGDOM, 3University College London 
Hospitals NHS Foundation Trust, London, UNITED KINGDOM.

Aim/Introduction: HMPAO SPECT can detect early changes in brain 
perfusion to support the diagnosis of dementia. Inflammation is a 
driver for dementia progression and measures of inflammation can 
help evaluate neurodegeneration. In this study, we hypothesised 
that combining imaging with inflammation markers may improve 
evaluation of likelihood of Alzheimer’s Disease (AD). Materials and 
Methods: 91 participants’ datasets from a heterogenous clinical 
cohort were analysed. Statistical Parametric Mapping was used 
to quantify brain perfusion differences in HMPAO SPECT scans in 
comparison to a database of healthy controls. The Marseille Region 
of Interest Toolbox was used for extracting summed t-scores for 
anatomical brain regions. Markers of Inflammation were measured 
in Cerebrospinal Fluid (CSF) samples using a multiplex proximity 
extension array platform. Additionally, AD biomarkers including 
Aβ42, total tau and phosphorylated tau were measured using a 
chemiluminescent enzyme immunoassay. Participants with 2 or 
more positive AD biomarkers were assigned a high likelihood of AD, 
while those with 1 or less positive biomarkers were assigned a low 
likelihood according to the Paris-Lille-Montpellier scale1. Pearson’s 
correlation coefficient was used to evaluate the association 
of imaging and inflammation measured to AD biomarkers. 
Subsequently, logistic regression models were trained to evaluate 
the ability of imaging, inflammation markers and the combination 
of those in AD diagnosis. Results: Perfusion in the precuneus 
and medial temporal regions showed statistically significant 
correlations to AD biomarkers. From the inflammation measures, 
Adenosine Deaminase, an enzyme involved in sleep homeostasis, 
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showed the strongest correlation to ptau and total tau, but no 
association with Aβ42. In determining the participants’ amyloid 
status, SPECT measures provided an Area Under the Receiver 
Operator Characteristic curve (AUROC) of 0.75 while inflammation 
measures provided an AUROC of 0.59. Regarding total tau (i.e. 
neurodegeneration) status, SPECT measures provided an AUROC 
of 0.72 while inflammation measures provided an AUROC of 
0.83. Finally, when assessing high versus low likelihood of AD, the 
AUROC curve for logistic regression model using SPECT imaging 
was 0.76 while for inflammation it was 0.76. Combining imaging 
with inflammation markers yielded a AUROC of 0.85. Conclusion: 
Brain perfusion and inflammation markers provide complementary 
information in AD evaluation. Perfusion measures are better 
predictors of amyloid status while inflammation markers can better 
predict total tau status. Combining SPECT perfusion imaging with 
inflammation markers improves the accuracy of evaluating the 
likelihood of AD. References: 1Lehmann et al. Alzheimer’s research 
& therapy. 2014 Jun;6(3):1-9.
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The influence of aging on FDG brain metabolism assessed 
by FDG PET/CT: study in a large cohort of healthy subjects
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Martínez-Amador1, A. Sánchez-Salmón1, F. Gómez-De la Fuente1, 
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A. Gutiérrez-González1, A. Bota-Bota1, M. Pombo-López1, V. Mendi-
Barcina1, E. Rodríguez-Rodríguez2, R. Quirce1;  
1Nuclear Medicine Service. Marqués de Valdecilla 
University Hospital. Molecular Imaging Group (IDIVAL). 
University of Cantabria, Santander, SPAIN, 2Neurology 
Service. Marqués de Valdecilla University Hospital. 
University of Cantabria, Santander, SPAIN.

Aim/Introduction: Several brain regions involved in Alzheimer 
disease (AD) show a decreased FDG metabolism as a metabolic 
feature. However, aging may also cause brain hypometabolism. 
Our aim was to evaluate the influence of the age on FDG brain 
metabolism across a large cohort of healthy volunteers by FDG PET/
CT to determinate how the age must be taken into account for a 
best control group selection in clinical trials about AD continuum. 
Materials and Methods: We studied 136 healthy volunteers divided 
into three age groups. A: 32 with <60 years-old, mean 57,8+1,66; B: 
73 between 61-70 years-old, mean 65,1+2,9 and C: 31 >70 years-
old, mean 74,3+3,3). All submitted from the Unit of Cognitive 
impairment of our hospital without history of neurological disease 
nor data of cognitive impairment by a PET/CT acquired after 30 
minutes of iv administration of 185 MBq of FDG. ROIs were placed 
in frontal, temporal, hippocampus, parietal, precuneus, posterior 
cingulated, striatum, and occipital supratentorial regions and also 

in cerebellum. In all regions of each subject SUVmean ratios were 
obtained using the entire cerebellum as reference region. A global 
SUV ratio for each region was obtained as a mean of all SUV ratios 
of the studied regions. A global mean SUVr for each subgroup 
was also obtained. We employed an automatized program to 
semiquantitative analysis: Scenium Brain Analysis. Results: Only the 
comparison of global mean ratio between B and C (1,209+0,070 
vs 1,151+0,056) was statistically significant: p< 0,05. The one-to 
one ROI comparison between A and B only showed differences 
statistically significant in the right anterior cingulated (1,359+0,219 
vs 1,266+0,007) p< 0,05 and in right caudate nucleus (1,066+0,106) 
p < 0,001. However, in B and C comparison all but two regions 
showed statistically significant differences: p< 0,001 in left and right 
temporal regions (1,159+0,049 and 1,204+0,014 vs 1,088+0.049 
and 1,159+0,056), left and right hippocampus (1,029+0,014 vs 
0,941+0,042 and 1,018+0,056 vs 0,935+0,106) and left striatum 
(1,240+0,106 vs 1,187+0,028); p<0,05 in left precuneus (1,431+ 0,141 
vs 1,373+0,049) and left posterior cingulated (1,448 + 0,226); being 
p < 0,001 and < 0,01 respectively in right and left frontal cortex 
(1,187+0,106 vs 1,128+0,007 and 1,029+0,014 vs 0,941+0,042). 
Conclusion: Significative cortical and subcortical FDG metabolism 
changes are mainly developed once beginning seventy’s decades. 
It should be taken into account for the appropriate healthy control 
group design when the brain FDG metabolism is compared 
between healthy controls and patients in the AD continuum. 

EP-307
Association Of Severe Peridontitis With The Accumulation 
Of Cerebral b-Amyloid In Elderly With Mild Cognitive 
Impairment
E. Triviño-Ibáñez1,2, T. Rudolphi-Solero1, M. Geréz-Muñoz3, P. Solís-
Urra4,5, M. Gómez-Río1,2;  
1Department of Nuclear Medicine, University Hospital Virgen 
de las Nieves, Granada, SPAIN, 2Instituto de Investigación 
Biosanitaria ibs.GRANADA, Granada, SPAIN, 3Departamento 
de Estomatología, Universidad de Granada, Granada, 
SPAIN, 4PROFITH “PROmoting FITness and Health Through 
Physical Activity” Research Group, Sport and Health University 
Research Institute (iMUDS), Department of Physical and 
Sports Education, Faculty of Sport Sciences, University of 
Granada, Granada, SPAIN, 5Faculty of Education and Social 
Sciences, Universidad Andres Bello, Viña del Mar, CHILE.

Aim/Introduction: Chronic periodontitis (CP) is a polymicrobial 
infection that generates both inflammation and destruction of the 
dental support tissue and, in turn, conditions a state of systemic 
inflammation. This state has been related to the etiopathogenesis 
of Alzheimer’s disease (AD). Recently, it has been speculated that 
the periodontopathogens that cause periodontal disease are one 
of the modulators of the accumulation of β-amyloid in the brain. 
Although there is epidemiological information that supports the 
role of CP as a risk factor for AD, the mechanism of this relationship 
is still unknown. The aim was to analyze the association between CP 
and brain accumulation of β-amyloid protein in older patients with 
mild cognitive impairment. Materials and Methods: Case-control 
study with three comparison groups: group 1 (cases) included 
elderly with mild cognitive impairment (MCI) with a positive result in 
PET-amyloid; group 2 (control 1) included elderly with MCI negative 
PET-amyloid and group 3 (control 2; AGUEDA project) included 
cognitively healthy elderly patients with negative PET-Amyloid. All 
participants underwent an oral/periodontal examination and ware 
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classifying them according to the severity of the process (mild vs. 
moderate-severe). Results: A total of 168 participants (63% women) 
have been studied, 45 cases (age: 64.1± 736 years) 60 patients of 
control 1 group (age: 63.5±6.7years) and 63 cases of group 2 
(age: 70.5±3.8 years). In the 39.3% of the participants presented 
moderate-severe periodontitis. The risk of presenting severe 
periodontitis was significantly higher in the group 1 compared to 
group 2 (OR:2.48 [1.04-5.95]; p=0.010;) and group 3 (OR:3.19). [1.32-
7.81], p=0.004). This risk was not significantly different between 
group 2 and 3 (OR: 1.29 [0.56-2.98]; p= 0.649). Conclusion: In our 
study, there is a significant association between the presence and 
severity of periodontal disease and the intracerebral accumulation 
of β-amyloid.

EP-308
The Role of Brain Perfusion 99mTc-SPECT-HMPAO with 
Automated Brodmann Areas Analysis in the Evaluation of 
Neuropsychiatric Symptoms in Dementia
V. Valotassiou1,2, N. Sifakis3, C. Tzavara2, E. Lykou4, N. Tsinia5, V. 
Kamtsadeli4, D. Sali6, G. Angelidis2, D. Psimadas2, E. Theodorou2, 
C. Tzioumerka2, C. Ziangas2, I. Tsougos7, S. G. Papageorgiou8, P. 
Georgoulias1,2, J. Papatriantafyllou4,9;  
1Dpt of Nuclear Medicine, Medical School, University of Thessaly, 
Larissa, GREECE, 2Dpt of Nuclear Medicine, University Hospital of 
Larissa, Larissa, GREECE, 3Dpt of Nuclear Medicine, “Alexandra” 
General Hospital, Athens, GREECE, 43rd Age Day Care Center, 
IASIS, Athens, GREECE, 51st University Psychiatric Department, 
Aeginition Hospital, Athens, GREECE, 6Neurology Department, 
Evrokliniki, Athens, GREECE, 7Medical Physics Department, Medical 
School, University of Thessaly, Larissa, GREECE, 82nd University 
Department of Neurology, Attikon Hospital, Athens, GREECE, 
9Memory Disorders Clinic, Medical Center, Athens, GREECE.

Aim/Introduction: Neuropsychiatric symptoms-(NPSs) are 
commonly seen in dementia and have a great impact on patients’ 
and caregivers’ lives. Neuropsychiatric Inventory-(NPI) is used for 
the evaluation of 12 NPSs (delusions, hallucinations, aggressiveness, 
depression, anxiety, euphoria, apathy, disinhibition, irritability, 
aberrant motor behavior, sleep and eating disturbances). The 
aim of this study was the correlation of NPSs in the NPI with 
Brodmann areas-(BAs) perfusion, to reveal those BAs implicated in 
the pathogenesis of NPSs in dementia of various types. Materials 
and Methods: We studied 152 patients (50 men, 102 women, 
age±SD=68.1±8.2 years, duration of disease±SD=3.2±2.2 years, 
education±SD=8.5±4.6 years) from an outpatient Memory Clinic. 
We used the established DSM-IV criteria for the diagnosis of 
dementia and the specific established criteria for the diagnosis 
of Alzheimer’s disease-AD, Frontotemporal dementia-FTD, 
Corticobasal Syndrome-CBS and Parkinson Disease Dementia/Lewy 
Body Dementia-PDD/LBD (63 AD, 56 FTD, 20 CBS, and 13 PDD/
LBD patients). All the patients underwent a neuropsychological 
evaluation with a battery of tests including the mini-mental state 
examination (MMSE, mean±SD=18.9±6.6), Addenbrook’s Cognitive 
Examination-revised (ACE-R, mean±SD=56.9±22.8) and the NPI, as 
well as a brain SPECT 20 min after the administration of 740MBq 
99mTc-HMPAO. The NeuroGamTM software was applied on the 
reconstructed data, for the comparison of brain perfusion in BAs 
of the right-(R) and left-(L) hemispheres with perfusion of a normal 
data base of healthy subjects of the same age provided by the 
software. We used exploratory factor analysis for the evaluation 
of underlying groups of BAs, as well as Principal Component 

analysis as extraction method using Varimax rotation. Additionally, 
partial correlation coefficients were computed to investigate 
the association of factors obtained from analysis and NPI items 
after controlling for age, educational yeas, and ACE-R. Results: 
Six BAs Factors(F) were revealed by the statistical analysis; F1 
(BAs 8,9,10,11,24,32,44,45,46,47, bilaterally), F2 (BAs 4,5,6,7,23,31, 
bilaterally), F3 (BAs 19,21,22,37,39,40, bilaterally), F4 (BAs 20,28,36,38, 
bilaterally), F5 (BAs 25, bilaterally) and F6 (BAs 17,18, bilaterally). 
Statistically significant and negative correlation was found 
between NPI-1 (delusions) and F3,F6, NPI-2 (hallucinations) and 
F6, NPI-7 (apathy) and F1,F4,F5, NPI-3 (agitation) - NPI-10 (aberrant 
motor behavior) - NPI-12 (eating disorders) and F1. No significant 
correlation was found for the rest NPI items (depression, anxiety, 
euphoria, disinhibition, irritability, sleep disorders, respectively). 
Conclusion: Among various types of dementia, several NPSs share 
common BAs, while the presentation of the rest relies on different 
neural networks. Brain perfusion SPECT may contribute significantly 
to patients’ therapy revealing the underlying mechanisms of NPSs. 

EP-309
Evaluation of Agitation Perfusion Correlates in Alzheimer’s 
Disease with Brain Perfusion 99mTc-SPECT-HMPAO and 
Automated Brodmann Areas Mapping
V. Valotassiou1,2, N. Sifakis3, C. Tzavara2, E. Lykou4, N. Tsinia5, V. 
Kamtsadeli4, D. Sali6, G. Angelidis2, D. Psimadas2, E. Theodorou2, 
C. Tzioumerka2, C. Ziangas2, I. Tsougos7, S. G. Papageorgiou8, P. 
Georgoulias1,2, J. Papatriantafyllou4,9;  
1Dpt of Nuclear Medicine, Medical School, University of Thessaly, 
Larissa, GREECE, 2Dpt of Nuclear Medicine, University Hospital of 
Larissa, Larissa, GREECE, 3Dpt of Nuclear Medicine, “Alexandra” 
General Hospital, Athens, GREECE, 43rd Age Day Care Center, 
IASIS, Athens, GREECE, 51st University Psychiatric Department, 
Aeginition Hospital, Athens, GREECE, 6Neurology Department, 
Evrokliniki, Athens, GREECE, 7Medical Physics Department, Medical 
School, University of Thessaly, Larissa, GREECE, 82nd University 
Department of Neurology, Attikon Hospital, Athens, GREECE, 
9Memory Disorders Clinic, Medical Center, Athens, GREECE.

Aim/Introduction: Agitation is a common behavioral disorder 
in Alzheimer’s disease (AD), affecting 30%−50% of patients. It is 
characterized by inappropriate vocal, verbal or motor activities 
and causes great distress to caregivers. It has been reported that 
agitation is associated with neurodegeneration in various cortex 
areas of the frontal, temporal and parietal lobes, and cingulate 
gyrus. The aim of this study was to evaluate perfusion in Brodmann 
areas (BAs) in AD patients with agitation compared with healthy 
controls in order to reveal BAs associated with this neuropsychiatric 
symptom. Materials and Methods: We studied 65 patients (20 men, 
45 women, age±SD 69.9±8.1 years, duration of disease±SD 3.4±2.4 
years, education±SD 9.4±4.7 years) from an outpatient Memory 
Clinic. We used the established DSM-IV criteria for the diagnosis 
of dementia and the specific established criteria (NINCDS-ADRDA) 
for the diagnosis of AD. All the patients had a neuropsychological 
evaluation with a battery of tests including the mini-mental state 
examination (MMSE, mean±SD 19.6±5.5) and the Neuropsychiatric 
Inventory (NPI). All the patients underwent a brain SPECT scan 
20 min after the intravenous administration of 740MBq of 99mTc-
HMPAO. We applied the NeuroGamTM software on the reconstructed 
data, for the comparison of brain perfusion in BAs in the right (R) 
and left (L) hemispheres with the software’s normal data base 
consisted of healthy subjects of the same age. Results: Compared 
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with normal subjects, agitation in AD patients was correlated with 
hypoperfusion in right dorsolateral prefrontal cortex and more 
specifically in BAs 8R (p=0.05), 9R (p=0.05), and 46R (p=0.01), as 
well as in right supramarginal gyrus - BA 40R (p=0.05). Conclusion: 
Our findings suggest that neurodegeneration of areas in the right 
frontal and parietal cortices is the underlying cause of agitation 
in AD. Functional nuclear imaging may contribute significantly 
to the understanding of the underlying neural networks and the 
improvement of patients’ management. 

EP-310
SPECT analysis and language profile in Greek speaking 
patients with subtypes of frontotemporal dementia
I. Iakovou1, D. Mamouli2, A. Doumas1, S. Stavrakaki3, E. 
Giannoula1, P. Exadaktylou1, G. Gerasimou1, D. Parisis3, D. 
Karacostas3, E. Papanastasiou1, P. Ioannidis3;  
1Nuclear Medicine dpt, AHEPA hsp., Aristotle University, 
Thessaloniki, GREECE, 2424 General Military Training Hospital, 
Thessaloniki, GREECE, 3Aristotle University, Thessaloniki, GREECE.

Aim/Introduction: We aimed to examine if single photon emission 
computed tomography (SPECT) can discriminate between variants 
of frontotemporal dementia (FTD). As a secondary investigation 
we identify and establish the linguistic differences between those 
variants Materials and Methods: Nine patients with semantic 
variant primary progressive aphasia (svPPA), 8 with non-fluent 
variant primary progressive aphasia (nfvPPA) and 17 with behavioral 
variant of frontotemporal dementia (bvFTD) were compared on 
Addenbrooke’s cognitive examination-revised (ACE-R), auditory 
comprehension, oral expression and verbal fluency. All patients 
were also compared with healthy controls. Patients were evaluated 
using technetium-99m-hexamethylproyleneamine oxime (99mTc-
HMPAO) brain SPECT as a measure of regional cerebral flow. 
Results: Results: Significant group differences between all patients 
and controls were found for ACE-R, auditory comprehension and 
oral expression. Semantic variant primary progressive aphasia 
patients performed higher in letter compared to category 
fluency with significant deficits in auditory comprehension and 
oral expression. Non-fluent variant primary progressive aphasia 
patients showed significant deficits in auditory comprehension 
but not oral expression while performed lightly worse in letter 
fluency compared to category. Behavioral variant of frontotemporal 
dementia patients showed deficits in auditory comprehension 
and oral expression and performed similar in category and letter 
fluency. Single photon emission computed tomography analysis 
revealed left frontotemporal hypoperfusion extending to the 
right frontotemporal region in svPPA patients. Non-fluent variant 
primary progressive aphasia patients presented left frontotemporal 
hypoperfusion with participation of the left parietal and right 
frontotemporal regions. Behavioral variant of frontotemporal 
dementia patients showed bilateral frontotemporal hypoperfusion 
compared to parietal and visual cortices. Conclusion: Our findings 
suggest that SPECT may assist in the discrimination of the FTD 
variants. We also confirmed that bvFTD patients share similar 
language deficits with svPPA patients. References: Mamouli D. et al. 
Hell J Nucl Med. 2022 Apr 8 doi: 10.1967/s002449912436.

EP-311
Differential Diagnosis between Alzheimer’s Disease-
Related Depression and Pseudo-Dementia in Depression 
- A New Indication for Amyloid-b Imaging?
J. Leonhardi1, H. Barthel2, S. Speerforck3, J. Dietzel3, M. Schroeter4, 
D. Saur5, S. Tiepolt2, M. Rullmann2, M. Pratt2, J. Claßen5, G. 
Schomerus3, O. Sabri2;  
1University of Leipzig Medical Center, Department of 
Radiology, Leipzig, GERMANY, 2University of Leipzig 
Medical Center, Department of Nuclear Medicine, Leipzig, 
GERMANY, 3University of Leipzig Medical Center, Department 
of Psychiatry and Psychotherapy, Leipzig, GERMANY, 
4University of Leipzig Medical Center, Clinic for Cognitive 
Neurology, Leipzig, GERMANY, 5University of Leipzig Medical 
Center, Department of Neurology, Leipzig, GERMANY.

Aim/Introduction: Alzheimer’s disease and depression can start 
with combined cognitive and depressive symptoms. Accurate 
differential diagnosis is desired to initiate specific treatment. This 
retrospective observational study investigated whether amyloid-β 
PET imaging can discriminate both entities. Materials and Methods: 
39 patients (20 female, age=70±11years) with both cognitive and 
depressive symptoms who underwent amyloid-β PET imaging and 
in whom clinical follow-up data was available were retrospectively 
identified. Amyloid-β PET was carried out applying [18F]Florbetaben 
or [11C]PiB. The PET images were analyzed by standardized visual 
and relative-quantitative evaluation. Based on clinical follow-up 
(median of 2.4 years [range 0.3 to 7.0 years, IQR=3.7 years] after 
amyloid PET imaging which was not considered in obtaining a 
definite diagnosis), discrimination ability between AD-related 
depression and pseudo-dementia in depression/depression with 
other comorbidities was determined. Results: Visually, all 10 patients 
with pseudo-dementia in depression and all 15 patients with other 
depression were rated as amyloid-β-negative; 2 of 14 patients 
with AD-related depression were rated amyloid-β−negative. ROC 
curve analysis of the unified composite standardized uptake value 
ratios (cSUVRs) showed a high discrimination between pseudo-
dementia in depression from AD-related depression of amyloid-β 
PET was able to discriminate pseudo-dementia in depression from 
AD-related depression with high accuracy (AUC=0.92). Optimal 
[18F]Florbetaben discrimination cSUVR threshold was 1.34. In 
congruence with the visual PET analysis, the resulting sensitivity 
of the relative-quantitative analysis was 86% with a specificity of 
100%. In conclusion, amyloid-β PET can differentiate AD-related 
depression and pseudo-dementia in depression. Prospective 
clinical studies are warranted to confirm this result and to potentially 
broaden the spectrum of clinical applications for amyloid-β PET 
imaging. Conclusion: In conclusion, amyloid-β PET imaging 
seems to be able to differentiate between AD-related depression 
and pseudo-dementia in depression. Prospective clinical studies 
answering this question are thus justified to potentially broaden 
the spectrum of clinical applications of amyloid-β PET imaging. 
References: C. Lyketsos, O. Lopez, B. Jones, A. Fitzpatrick, J. Breitner 
and S. DeKosky, “Prevalence of neuropsychiatric symptoms 
in dementia and mild cognitive impairment: results from the 
cardiovascular health study.,” JAMA. 288 (12), pp. 1475-1483, doi: 
10.1001/jama.288.12.1475. PMID: 12243634. 2002. M. Halvorsen, R. 
S. Høifødt , I. N. Myrbakk , C. E. Wang, K. Sundet, M. Eisemann and 
K. Waterloo, “Cognitive function in unipolar major depression: a 
comparison of currently depressed, previously depressed, and 
never depressed individuals.,” J Clin Exp Neuropsychol. 34 (7), pp. 
782-90, doi: 10.1080/13803395.2012.683853. PMID: 22568668. 2012.
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EP-312
Semiquantitative Analysis of 123I-ioflupane SPECT 
Performance in Asymptomatic LRRK2-G2019S Mutation 
Carriers
I. Martínez-Rodríguez1, J. Andrés-Pacheco1, Á. Gutiérrez-
González1, J. Infante Ceberio2, M. De Arcocha-Torres1, A. Sánchez-
Salmón1, A. Sánchez-Rodríguez3, J. Jiménez-Bonilla1, N. Martínez-
Amador1, M. Sierra Peña2, I. González-Aramburu2, F. J. Gómez-de 
la Fuente1, A. Bota-Bota1, M. Pombo-López1, M. Rodil-Gallego1, A. 
García-Ruiz1, V. Mendi-Barcina1, R. Quirce1;  
1Nuclear Medicine Service. Marqués de Valdecilla University 
Hospital. Molecular Imaging Group (IDIVAL). University of 
Cantabria, Santander, SPAIN, 2Neurology Service. Marqués de 
Valdecilla University Hospital. IDIVAL. Centro de Investigación 
Biomédica en Red de Enfermedades Degenerativas (CIBERNED). 
University of Cantabria, Santander, SPAIN, 3Neurology Service. 
Cabueñes University Hospital. Centro de Investigación Biomédica 
en Red de Enfermedades Degenerativas (CIBERNED), Gijón, SPAIN.

Aim/Introduction: Carriers of LRRK2-G2019S mutation provide 
a great opportunity to investigate the premotor stages of 
Parkinson’s disease (PD). Our aim was to evaluate the performance 
of a semiquantitative analysis of serial 123I-ioflupane SPECT (DaT-
SPECT) in asymptomatic carriers of the LRRK2-G2019S mutation 
and to evaluate the usefulness of this tool as a conversion 
predictor biomarker to PD. Materials and Methods: Twenty-five 
asymptomatic carriers of the LRRK2-G2019S mutation were included 
in this prospective study. All of them were evaluated clinically and 
by 123I-ioflupane SPECT scans initially and 4 years later. Seventeen 
participants completed the 8-year DaT-SPECT (13 women, 57.5±8.5 
years). DaT-SPECT were semiquantitatively evaluated blinded to 
clinical data using automated sofware to delineate the different 
volumes of interest. The specific radiotracer binding ratios were 
calculated as follows: region of interest mean counts - background 
mean counts (occipital cortex) / background mean counts. The 
indexes evaluated were: global striatum ratio (GSR), right striatum 
ratio (RSR), left striatum ratio (LSR), right caudate ratio (RCR), left 
caudate ratio (LCR), right putamen ratio (RPR) and left putamen ratio 
(LPR), The results were correlated with the clinical outcome (PD-
converters, PD non-converters). Results: Three out of the 25 carriers 
converted to PD at 4-year evaluation and one additional carrier 
converted at 8-year (16%). All the indexes were significantly lower 
in PD-converters compared to non-converters at the initial DaT-
SPECT: GSR = 1.12±0.22 vs 1.70±0.25, RSR = 1.08±0.25 vs 1.68±0.26, 
LSR = 1.17±0.22 vs 1.72±0.23, RCR = 0.84±0.25 vs 1.44±0.27, LCR = 
1.11±0.20 vs 1.63±0.20, RPR = 1.31±0.37 vs 1.91±0.30, LPR =1.23±0.28 
vs 1.80±0.28 (p = 0.004-0.012). All the indexes were also significantly 
lower in PD-converters at the 4-year DaT-SPECT: GSR = 0.96±0.18 vs 
1.53±0.23, RSR = 0.96±0.20 vs 1.54±0.24, LSR = 0.97±0.17 vs 1.56±0-
17, RCR = 0.74±0.18 vs 1.28±0.24, LCR = 0.93±0.08 vs 1.45±0.22, RPR 
= 1.16±0.36 vs 1.77±0.27, LPR = 1.00±0.27 vs 1.65±0.18 (p = 0.002-

0.014), been the most significant differences for the GSR at the initial 
DaT-SPECT and for the LSR at the 4-year DaT-SPECT. The only PD-
converted who had an 8-year DaT-SPECT also presented indexes 
markedly lower than the mean of non-converters. Conclusion: DaT-
SPECT showed significantly lower striatum ratios in PD-converters 
compared to non-converters, both at the initial study and at the 
4-year study. These results reinforce our previous observations 
about the role of DaT-SPECT as a predictor biomarker of conversion 
to PD in LRRK2-G2019S mutation carriers in a premotor stage of the 
disease. 

EP-313
Dual-imaging FP-CIT-SPECT and cardiac MIBG scintigraphy 
in the diagnosis of clinically uncertain parkinsonian 
syndromes (UPS)
L. Canales Rodriguez1, M. Mitjavila Casanovas2;  
1Hospital Central de la Defensa, Madrid, SPAIN, 2Hospital 
Puerta de Hierro Majadahonda, Madrid, SPAIN.

Aim/Introduction: Parkinsonian syndromes (PS) are classified by 
etiology mainly on clinical manifestations. However, in up to 30% 
remains uncertain after completion of the basic clinical diagnostic 
evaluation. FP-CIT-SPECT and MIBG scintigraphy can be used to 
demonstrate nigrostriatal degeneration and evaluate cardiac 
sympathetic system in early stage of neurodegenerative PS from 
symptomatic PS. We assesed the relationship between cardiac 
MIBG uptake and FP-CIT striatal binding in patients with UPS. 
Materials and Methods: A total of twenty-nine patients with UPS 
were included retrospectively between 2016 and 2019. FP-CIT-
SPECT were acquired and analyzed quantitatively by striatal binding 
ratio (SBR) with respect to the reference brain region (cutoff at 2.2 
according to multicenter data registry). Planar images were acquired 
in anterior view of the thorax 15 min (early) and 3 h (delayed) after 
tracer administration. The heart-to-mediastinum ratios (HMR) at 15 
m (HMR15m) and at 3 h (HMR3h) were obtained (cutoff point at 
1.6 according to published literature). Relation between both index 
(SBR and HMR) was evaluated and association with other clinical 
conditions. Clinical diagnosis at follow-up were used as standard. A 
scale imaging combination FP-CIT uptake -cardiac MIBG uptake was 
applied to discriminate pathologies: 1 non-parkinsonian disorders 
(dual test normality), 2 atypical non-Lewy body parkinsonism 
(abnormal FP-CIT/ normal MIBG), 3 early-stage or pre-symptomatic 
parkinsonism (normal FP-CIT/abnormal MIBG), 4 dementia with. 
Lewy bodies (DLB) and Parkinson disease (PD) (abnormal FP-CIT/
abnormal MIBG). Results: 14 women (mean age 68.2 years) and 15 
men (mean age 68.4 years). Positive correlation was found between 
FP-CIT SBR and HMR15m (r=0.47; p=0.009) and HMR3h (r=0.48; 
p=0.008). Patients with decreased cardiac MIBG uptake (48%) had a 
higher percentage of hallucinations. Having ischemic heart disease, 
diabetes, being female, and age at clinical diagnosis affected SBR 
uptake. Percentage of change according to FP-CIT uptake -cardiac 
MIBG uptake with respect to the initial clinical diagnosis was 35% 
in the group 0; 17% in group 1; 10% in group 2 and 38% in group 
3. Change in patient management was 85%. Conclusion: Positive 
correlation between FP-CIT uptake and MIBG cardiac uptake allows 
differentiation and classification of patients with UPS. 
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EP-314
FDG-PET/CT in the evaluation of suspected parkinsonism: 
our experience in daily practice
F. Pena Pardo, V. M. Poblete García, A. M. García Vicente, E. 
Noriega Álvarez, L. García Zoghby, M. Sicilia Pozo, C. Lucas Lucas, A. 
Padilla Bermejo, Á. Soriano Castrejón;  
Nuclear Medicine Department, University 
General Hospital, Ciudad Real, SPAIN.

Aim/Introduction: To assess the main characteristics of patients 
suspected of parkinsonism undergoing 18F-FDG-PET/CT in a 
reference imaging centre for a diverse group of Neurology units, 
and to perform a preliminary analysis of the results in this “daily 
practice” context. Materials and Methods: A retrospective study 
of consecutive brain 18F-FDG-PET/CT scans performed in last 4 
years in the setting of parkinsonism suspicion was performed. 
Patients’ demographics, clinical evolution time before scan, 
referral cause and previous 123I-FP-CIT (ioflupane) SPECT scans 
(DATscans) were assessed. 18F-PET/CT results, their concordance 
with previous clinical suspicion and the promoted changes in 
diagnostic orientation were also analysed. Results: One hundred 
and five patients (49 female / 56 male), ranging from 52 to 86 years 
(70±8) were included. The clinical evolution before 18F-FDG-PET/
CT performance was 40.64±31.23 months (1-240). Only 62.86% 
of patients (66/105) had a previous DATscan, being pathological 
45/66 (68.18%).The referral reasons included: 44 suspected atypical 
parkinsonism (AP) (28 “Parkinson Disease / AP differential diagnosis” 
and 16 non specified AP), 22 multiple system atrophy (MSA), 15 
corticobasal degeneration (CBD), 12 progressive supranuclear 
palsy (PSP), 4 “parkinsonism under study”, 4 “AMS / PSP differential 
diagnosis”, and 4 “other reasons”.Two 18F-FDG-PET/CT scans were 
not evaluable because of high blood glucose level; 22 out of 
remaining 103 scans were positive for AP (80 AP-negative and 1 
doubtful). 18F-FDG-PET/CT confirmed clinical suspicion in 23/103 
cases.The clinical evolution mean time after 18F-FDG-PET/CT scan 
was 14.31±7.68 months (range 1-39). 18F-FDG-PET/CT results 
led to a change in clinical orientation in 54 out of 103 patients. 
Conclusion: Brain 18F-FDG-PET/CT constitutes a valuable tool to 
assist the clinician in the management of parkinsonian patients. 
The heterogeneous nature of the cohort, referred from diverse 
Neurology units, precludes firm conclusions about the real impact 
of 18F-FDG-PET/CT in this context from being drawn. Close 
collaboration between neurologists and imaging specialists in a 
multidisciplinary setting is desirable. 

EP-315
Diagnostic role of quantified 123I-FP-CIT (DaTscan) brain 
SPECT in suspected early-onset Parkinsonism
F. Sebastián Palacid, N. Álvarez Mena, M. García Aragón, B. Pérez 
López, C. Gamazo Laherrán, M. Alonso Rodriguez, A. Sáinz Esteban, 
M. J. González Soto, R. Ruano Pérez;  
Hospital Clínico Universitario Valladolid, Valladolid, SPAIN.

Aim/Introduction: To determine the diagnostic role of 123I-FP-CIT 
brain SPECT quantification in young patients (< 50 years) with 
clinical suspicion of early-onset parkinsonism. Materials and 
Methods: Review of results of 32 123I-FP-CIT (DaTscan) brain SPECT 
performed between 2018 and 2022 of patients under 50 years old 
with suspected early-onset parkinsonism (17 men, 15 women; 
average age 40 ±12,5 years old).The studies were processed using 
DaTQUANT software (GE Healthcare®). We carried visual analysis 
of SPECT images and applied quantification of them relative to a 

normal age-matched population database of images from the 
Parkinson’s Progression Markers Initiative (PPMI) study. Results: 
We obtained 16 pathological results (50%): 11 women, 5 men; 2 
patients under 20 years old and 14 of them between 40 and 50 
years old.Visual analysis showed that the left striatum was affected 
in 75% cases and the right striatum in 63% cases. When analyzing 
in detail the caudate nuclei and the putamen, the left putamen was 
the region with the greatest affectation (81% cases) and the right 
caudate the least affected region (44% cases). The quantification 
data showed large differences, obtaining average standard 
deviations between healthy and sick patients respectively of: Right 
striatum (+0.309 vs. -2.52), left striatum (+0.332 vs. -2.873), right 
putamen (+0.339 vs. - 2.279), left putamen (+0.352 vs. -2.459), right 
caudate nucleus (+0.291 vs -1.87) and left caudate nucleus (+0.32 
vs. -2.249).Regarding the final diagnosis of the pathological patients, 
10 (62.5%) were diagnosed with early-onset Parkinson’s disease 
(100% sensitivity; PPV 63%), 2 of them as Huntington’s disease, 2 
of them as vascular parkinsonism, 1 suffered from a vascular tumor 
and 1 was diagnosed with hereditary frontotemporal dementia. 
Conclusion: The quantification of 123I-FP-CIT brain SPECT in young 
patients provide added value to the visual analysis of the images, 
since they allow to clarify the possible diagnostic doubts provided 
by the image, with very high levels of diagnostic sensitivity and 
negative predictive value. 
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EP-316
Striatal dopamine release induced by one-day high 
frequency repetitive transcranial magnetic stimulation: a 
DaTSCAN SPECT study in healthy beagles
Y. Xu1, A. Dobbeleir2, J. H. Saunders2, K. Peremans2, C. Baeken1;  
1Department of Head and Skin, Ghent Experimental 
Psychiatry (Ghep) Lab, Ghent University, Ghent, BELGIUM, 
2Department of Morphology, Imaging, Orthopedics, 
Rehabilitation and Nutrition; Faculty of Veterinary 
Medicine, Ghent University, Merelbeke, BELGIUM.

Aim/Introduction: Repetitive transcranial magnetic stimulation 
(rTMS) is thought to partly exert its antidepressant action through 
the dopaminergic system. Accelerated rTMS may have the 
potential to result in similar but faster onset of clinical improvement 
compared to the classical daily rTMS protocols, but given that 
delayed clinical responses have been reported, the neurobiological 
effects of accelerated paradigms remain to be elucidated including 
the effects on the dopaminergic system. This sham-controlled 
study aimed to evaluate the effects of a 1-day accelerated high 
frequency rTMS (aHF-rTMS) protocol over the left frontal cortex on 
the dopamine transporter (DAT) in healthy beagle dogs. Materials 
and Methods: A total of thirteen dogs were randomly divided into 
two unequal groups: five active stimulation sessions (five sessions 
in one day, n = 9), and 5 sham stimulation sessions (five sessions in 
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one day, n = 4). The DAT binding index (BI) was obtained at baseline, 
twenty four-hour post stimulation protocol, one month, and three 
months post stimulation by the DaTSCAN scan. Results: One day of 
active aHF-rTMS significantly induced a decreased BI in the striatal 
area (p < 0.001), and the effect lasted to one month (p < 0.001). 
No significant change was found in sham group. Conclusion: One 
day of active aHF-rTMS in healthy beagles decreases the DAT BI 
in the striatal area at 24h post treatment, suggesting competition 
with endogenous dopamine release. This effect continues to one 
month post stimulation, explaining to some extent the delayed 
clinical effects found in human and veterinary psychopathologies. 
This study paves the way for future research on the relationship 
between abnormal canine behaviour and a disturbed dopaminergic 
system, and the results can benefit both human and veterinary 
medicine. References: [1] Peremans K, Goethals I, De Vos F, et al. 
Serotonin transporter and dopamine transporter imaging in the 
canine brain[J]. Nuclear medicine and biology, 2006, 33(7): 907-
913.[2] Vermeire S, Audenaert K, Vandermeulen E, et al. Single 
photon emission computed tomography (SPECT) imaging of the 
dopamine transporter in healthy dogs[J]. The Veterinary Journal, 
2011, 188(3): 356-358.[3] Vermeire S, Audenaert K, De Meester R, 
et al. Serotonin 2A receptor, serotonin transporter and dopamine 
transporter alterations in dogs with compulsive behaviour as a 
promising model for human obsessive-compulsive disorder[J]. 
Psychiatry Research: Neuroimaging, 2012, 201(1): 78-87.

EP-317
Utility of Longitudinal Semiquantitative SPECT Analysis of 
Dopamine Transporters with [123I]Ioflupane in the Follow-
up and Diagnosis of Patients with Uncertain Parkinson 
Syndrome (clinical or visual doubts)
L. Lopez Urquia, J. Vela León, S. Romero Acevedo, M. Lara 
Martínez, M. Canelas Subieta, F. Medina Romero, M. González Díaz, 
M. Gómez Rodríguez-Bethencourt;  
Hospital Universitario de Canarias, San 
Cristobal de la Laguna, SPAIN.

Aim/Introduction: This study aims to test the utility of 
semiquantitative analysis to measure the evolution of the 
functional reserve of dopaminergic transporters (nigrostriatal 
degeneration) in two consecutive studies with [123I]Ioflupane 
in patients with suspected Parkinson Syndrome. Materials and 
Methods: Retrospective descriptive study from January 2017 to 
March 2021. The patients included were followed up with a second 
cerebral SPECT with [123I]Ioflupane for 2 main reasons: uncertainty 
in the interpretation of the first image (including suspected drug 
interference that could affect the image) and discrepancies between 
the image and clinical evolution of the patient. Demographic and 
clinical variables were obtained. Images were analyzed visually 
(following the 7-point scale proposed by Apostolova et al.) and 
semiquantitatively, obtaining specific binding ratio (SBR) (basal 
and evolutional) and its deviations. The annual drop (% loss of 
dopaminergic neurons) was also calculated. Results: 30 patients 
were studied (15 men and 15 women), with a mean age of 67 years. 
The mean time ± standard deviation elapsed between both studies 
was 20 ± 13 months. The predominant clinic was the combination 
of rigidity-tremor-bradykinesia (7), followed by tremor (6), rigidity-
bradykinesia (5), and rigidity-tremor (3). The patients were divided 
into 2 groups:- Those who presented a visually normal first study 
but with persistent clinical doubts (19). 8 patients were clinically 
diagnosed with Parkinson’s Disease (PD), 4 of which presented a 

highly pathological annual drop in the semi-quantitative analysis 
(3: >11% bilateral, 1: >11% unilateral). 1 of the patients who were 
clinically classified as “no PD”, showed a pathological annual drop 
(6.5% unilateral) although it was lower than those found in the PD 
group. The second study was visually normal in all cases.- Those who 
showed some grade of uncertainty in the visual interpretation of 
the first image (11). 3 patients clinically progressed to PD and all of 
them presented a pathological annual drop in the semiquantitative 
analysis (2: >11% bilateral (second study visually normal) and 1: 
>11% unilateral (second study visually pathological)). 1 presented a 
semiquantitative pathological analysis (annual drop >8% unilateral) 
probably due to drug interference (visually normal). 7 patients 
clinically evolved as “no PD” and their visual and semiquantitative 
analysis were normal. Conclusion: Follow-up studies with semi-
quantitative analysis could be a useful tool in cases in which the 
first study is inconclusive or there is a high clinical suspicion despite 
a normal visual result. 

EP-318
Test-retest variability of measuring P-glycoprotein 
function at the blood-brain barrier using [18F]MC225 and 
PET
P. Mossel1, G. Salvi de Souza1, A. T. M. Willemsen1, P. H. Elsinga1, 
P. de Deyn2,3, R. A. J. Dierckx1, A. A. Lammertsma1, A. L. Bartels4, G. 
Luurtsema1;  
1Department of Nuclear Medicine and Molecular 
Imaging, University Medical Center Groningen, Groningen, 
NETHERLANDS, 2Faculty of Medicine and Health Sciences, 
University of Antwerp, Antwerp, BELGIUM, 3Department 
of Biomedical Sciences, Neurochemistry and Behaviour, 
Institute Born-Bunge (IBB), University of Antwerp, Antwerp, 
BELGIUM, 4Department of Neurology, Ommelander 
Ziekenhuis Groep, Scheemda, NETHERLANDS.

Aim/Introduction: P-glycoprotein (P-gp) is an efflux transporter 
located at the luminal side of the endothelial cells at the blood-
brain barrier (BBB). This transporter is responsible for transport of 
various neurotoxic substances out of the brain, and alterations 
in P-gp function play an essential role in the pathophysiological 
mechanisms underlying neurodegenerative diseases, drug 
resistance and drug-drug interaction. Positron emission 
tomography (PET) is an accepted method to study P-gp function 
in vivo. At present, most tracers used to measure P-gp function 
are avid substrates, resulting in low brain uptake under baseline 
conditions. In contrast, [18F]MC225 is a novel weak P-gp substrate 
tracer that has shown higher brain uptake at baseline [1, 2]. To 
date, test-retest variability of [18F]MC225 in humans has not been 
determined yet, thereby complicating adequate interpretation of 
changes in PET signals. The purpose of this study was to select the 
best pharmacokinetic model to describe [18F]MC225 kinetics in the 
human brain and to determine the test-retest variability. Materials 
and Methods: Five healthy subjects (two males, 65 and 62 y, three 
females 58, 66 and 66 y) were scanned twice (injected dose 201±47 
MBq) with a minimum interval of two weeks (average 5±3 weeks) 
between scans, using a 60 minutes dynamic scan protocol with 
continuous arterial sampling. Subjects were scanned under the 
same conditions at the same time of the day. Parent fractions in 
plasma were determined using five additional manual blood 
samples (5, 10, 20, 40 and 60 min) and the time course was fitted 
to a Hill-function. Whole brain grey matter data were fitted to a 
one tissue-compartment model, and to reversible and irreversible 
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two tissue-compartment models with an additional blood volume 
parameter to obtain the volume of distribution (VT), K1 and k2. The 
preferred model was selected based on the Akaike Information 
Criterion (AIC). Finally, the percentage differences between test and 
retest outcome variables were determined. Results: The reversible 
two tissue compartment model was selected as model of choice 
(lowest AIC values in 90% of the cases). The mean test-retest 
variability was 16.8±10.2% for VT, 46±16.4% for K1, and 45±34.0% 
for k2. In one subject a variability of 53.8% in VT was found, this 
subject was identified as an outlier. Conclusion: The average 
test-retest variability of [18F]MC225 VT was 17%. This is important 
information for interpreting longitudinal [18F]MC225 data and for 
assessing interventions. References: 1. Garcia Varela L, EJNM(2021) 
2. Mossel P, EJNM(2021)
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EP-319
Comparison of [18F]DPA-714 PET imaging with [18F]FDG 
PET for pre-surgical localization of the seizure onset-zone 
in drug-resistant focal epilepsy
M. Cheval1, C. Leroy1, M. Bottlaender1, F. Caillé1, N. Tournier1, A. 
Petrescu2, D. Taussig2, S. Rodrigo1, V. Bouilleret1,2;  
1Laboratoire d’Imagerie Biomédicale Multimodale (BioMaps), 
Université Paris-Saclay, CEA, CNRS, Inserm, Service Hospitalier 
Frédéric Joliot, Orsay, FRANCE, 2Neurophysiology and 
Epileptology Department, Hôpital Bicêtre, Assistance 
Publique des Hôpitaux de Paris (AP-HP), Hôpitaux 
Universitaires Paris-Sud, Le Kremlin Bicètre, FRANCE.

Aim/Introduction: To consider a neurosurgical treatment in drug-
resistant focal epilepsy (DRFE), an accurately localized seizure onset- 
zone (SOZ) is mandatory. [18F]-FDG has demonstrated its usefulness 
in localizing the SOZ. While its sensitivity is good in temporal epilepsy, 
it appears less efficient, in extra-temporal epilepsies. The absence 
of functional abnormalities remains a challenge. The literature has 
provided increasing evidence for the role of inflammation involving 
glial cells in the development of epilepsy. TSPO PET imaging has 
been proposed as a tool to delimitate of the SOZ in several studies, 
reporting a signal increase homolateral to the SOZ. The aim of our 
clinical study was to determine the value of [18F]DPA-714 PET 
imaging versus [18F]-FDG PET for localization of the SOZ in DRFE. 
Materials and Methods: [18F]-FDG PET were acquired according to 
standard care procedure, SUVr values were used. [18F]DPA-714 PET 
were acquired on a PET-MR system and [18F]-DPA714 was injected 
for a 90-minute dynamic acquisition. Attenuation correction 
was performed using the ZTE method. Dynamic PET data were 
normalized by the reference curve obtained using the supervised 
cluster analysis technique to obtain parametric images of DVR, 
estimated using the «Logan reference plot” method. We performed 
a qualitative visual analysis (two assessors) and a voxel-wise analysis 

(SPM). For the voxel-wise analysis, each patient’s PET was compared 
to a group of control. Results: We included 23 patients: 60.9% had 
a normal MRI, 26.1% had temporal epilepsy, 34.8% “temporal-plus” 
and 39.1% an extra-temporal epilepsy. Using visual analysis, [18F]
DPA-714 PET was more likely to show abnormalities than [18F]-
FDG PET (95.7% vs. 56.5%, p=0.037) and more often provided 
new information to precise the localization of the SOZ (regarding 
to the clinical and EEG localization hypothesis) than [18F]-FDG 
PET (65.2% vs. 17.4%, p=0.037). [18F]DPA-714 and [18F]-FDG PET 
images were not different in term of agreement with the clinic and 
EEG hypothesis on the SOZ. For 91.3% of the patients, [18F]DPA-
714 PET showed abnormality that were not detected on [18F]FDG 
PET. Using voxel-wise analysis, the statistically significant cluster 
found for [18F]DPA-714 PET seemed to agreed more often with the 
clinical and EEG hypothesis (73.9% vs 39.1%) and to provide more 
often new information about the localization of the SOZ (47.8% vs 
17.4%), although statistical significance was not reached (p=0.064). 
Conclusion: [18F]DPA-714 PET appears as a promising tool to help 
localizing the SOZ and appears more sensitive than [18F]-FDG PET 
in our preliminary study.

EP-320
11C-PIB Brain Imaging on the Biograph Vision PET/CT 
Quadra - A Compromise Between Observed Patient 
Compliance and Image Quality?
C. Schulze, L. Rexhepi, A. Lysemose, F. L. Andersen, K. Madsen;  
Dept. of Clinical Physiology & Nuclear Medicine, Rigshospitalet, 
Copenhagen University Hospital, Copenhagen, DENMARK.

Aim/Introduction: Patients undergoing a 11C-PIB PET brain scan 
on suspicion of Alzheimer’s disease, often have difficulties with 
cooperating and lying still during the scan. The aim of this study is 
to examine and compare the impact on image quality by reducing 
scan time on the newly implemented Long Axial Field of View 
(LAFOV) Quadra Total Body PET/CT, compared to the standard 
acquisition protocol on the Short Axial Field of View (SAFOV) 
Biograph Vision 600. Materials and Methods: This retrospective 
study included a total of 24 patients, with a mean injected dose 
11C-PIB of 237MBq [212-267MBq]. 12 patients were recorded on the 
SAFOV PET/CT with an acquisition time of 20min (starting 40min 
post injection) and 12 patients were recorded on the LAFOV PET/
CT with an acquisition time of 5min (starting 45min post injection). 
Out of 12 patients recorded on the LAFOV PET/CT, 9 patients were 
found amyloid positive. On the SAFOV PET/CT, 6 out of 12 were 
found amyloid positive. All datasets were reconstructed using OP-
OSEM 4i5s. A circular ROI of 2cm2 was delineated centrally in the 
pons. The mean activity and standard deviation (SD) was measured. 
The coefficience of variance (COV) was calculated as SD/mean 
*100%. Results: There was no significant difference in level of 
activity in the pons ROI, p=0.2. We found a significant higher COV 
of activity in the pons in the patients recorded at the LAFOV PET/CT 
(COV mean 6,5%, range 4,8-8,9%) compared to patients recorded 
at the SAFOV PET/CT (COV mean 4,4%, range 1,5-9,3%), p=0,007. 
Conclusion: Our study indicates a higher level of noise performing 
a 5min scan at the LAFOV PET/CT scanner, compared to 20 min at 
the SAFOV PET/CT. This may be influenced by the relatively small 
number of included patients, and slightly unequal share of amyloid 
positive patients between the groups. However, clinicians find the 
images to be of diagnostic quality. The reduced scan time should 
improve patient compliance and reduce motion artifacts. 22 11C-PIB 
PET scans have been performed on the LAFOV until now, and we 
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have yet to experience these challenges. The improvements related 
to the introduction of LAFOV PET/CT scanners, may have a positive 
impact on both patient experience and cooperation, due to the 
possibility of reducing scan time, and still maintaining image quality 
sufficient for diagnostics. Furthermore, it is also possible to obtain 
an increased workflow. 

EP-321
A review of tools for estimation of brain connectivity from 
positron emission tomography data
A. Sala1, A. Lizarraga2, S. P. Caminiti3, V. Calhoun4, S. Eickhoff5, 
C. Habeck6, S. Jamadar7, D. Perani3, J. Pereira8, M. Veronese9, I. 
Yakushev2;  
1University of Liège, Liege, BELGIUM, 2Technical University of 
Munich, Munich, GERMANY, 3Vita-Salute San Raffaele University, 
Milan, ITALY, 4Georgia State University, Georgia Institute of 
Technology, Emory University, Atlanta, GA, UNITED STATES OF 
AMERICA, 5Heinrich-Heine-University, Düsseldorf, GERMANY, 
6Columbia University, New York, NY, UNITED STATES OF AMERICA, 
7Monash University, Melbourne, AUSTRALIA, 8Karolinska Institutet, 
Stockholm, SWEDEN, 9King’s College, London, UNITED KINGDOM.

Aim/Introduction: Increasing evidence indicates that molecular 
imaging is able to provide valuable insights on brain connectivity. 
Similar to functional connectivity, based on functional magnetic 
resonance imaging, the term “molecular connectivity” has 
been introduced to denote the statistical relationship between 
regional measures, as estimated from molecular imaging data 
[1,2]. In this work, we review tools that are available to analyze 
positron emission tomography (PET) data in the context of brain 
connectivity. Materials and Methods: We performed a systematic 
review of original, peer-reviewed articles published before 
November 2021. PubMed and Scopus were searched for articles in 
any language using combinations of such keywords as brain, PET, 
connectivity, networks, connectomics. Abstracts were screened by 
two independent reviewers, full-text screening and data extraction 
was performed by one reviewer. Following the PRISMA flowchart, 
we eliminated 1550 duplicates out of 5448 initially identified 
records. Out of remaining 3898 records 398 full-text articles were 
assessed for eligibility. Finally, 343 articles verified as molecular 
connectivity studies were selected for this review. Full-texts were 
searched for information on tools for estimation of molecular 
connectivity, including software, software packages, and toolboxes. 
Results: Thirty-nine tools were identified. The most commonly 
used were Statistical Parametric Mapping (21% of studies), ScanVP 
(16%), and Brain Connectivity Toolbox (6%). Out of the 35 tools, 
30 were freewares (of which 51% ran in Matlab, requiring a paid 
license). The tools were written in 9 programming languages, 
most commonly in Matlab (51%) and R (23%). Graphical User 
Interface was available in 60% of tools. The tools cover 21 statistical 
methods of the connectivity estimation, with both voxel-wise and 
regional approaches being frequently represented. The tools allow 
estimation of graph theory indices (29%) and brain connectivity 
measures from principal component analysis (23%), independent 
component analysis (14%), and inter-regional correlations (14%). 
Conclusion: Molecular connectivity studies have already adopted a 
variety of tools to estimate connectivity from PET data. An updatable 
database of these tools will be soon be freely available online. 
References: 1. Hahn A, Lanzenberger R, Kasper S. Making Sense 
of Connectivity. Int. J. Neuropsychopharmacol. 2018. p. 194-207. 2. 
Sala A, Perani D. Brain molecular connectivity in neurodegenerative 

diseases: recent advances and new perspectives using Positron 
Emission Tomography. Front Neurosci. 2019;13:617.

EP-322
Decision Making in Patients in Vegetative State: Role of 
Brain 18F-FDG PET/CT
L. Rodríguez, A. Laverde, J. E. Maraña, S. Naranjo, C. Vigil, M. B. 
Fernández, M. L. Domínguez, J. P. Suárez, N. Martín, F. M. González;  
Central University Hospital of Asturias, Oviedo, SPAIN.

Aim/Introduction: Severe brain damage can result in variation 
of consciousness level. Differentiating vegetative/unresponsive 
wakefulness syndrome (VU/UWS) from minimally conscious state 
(MCS) can be challenging yet crucial in clinical decision making 
and prognostic evaluation. Our aim is to evaluate whether brain 
18F-FDG PET/CT findings are useful in order to differentiate VU/
UWS from MCS. Materials and Methods: A retrospective study was 
performed, including 5 patients (3 male, 2 female; age range 16-
71y) whom fulfilled VU/UWS criteria based on the Coma Recovery 
Scale-Revised (CRS-R). All of them underwent a brain 18F-FDG PET/
CT study between August 2015 and April 2018. Brain 18F-FDG 
PET/CT images were qualitatively analyzed, looking for regions 
with cortical hypometabolism. According to previous literature, 
severe and homogeneous cortical global hypometabolism was 
considered as VU/UWS, and moderate cortical hypometabolism 
(global or partial) was considered as a possible MCS. Statistical 
analysis was performed using PSPP Statistics. Our gold standard 
was defined by 3-month follow up and CRS-R outcome. Results: 
All patients had reduced cerebral metabolic activity in different 
degrees. Brain 18F-FDG PET/CT severe hypometabolism in cortical 
regions was observed in 2 patients, both of which remained in VU/
UWS and were considered true positives of the technique. 3 studies 
showed moderate or irregular hypometabolism, out of which two 
patients recovered from unconscious state and presented MCS after 
follow-up. The remaining patient persisted in VU/UWS and should 
be considered as a false negative. In this case the damage was very 
severe but focal, without an extent cortical hypometabolism. Brain 
18F-FDG PET/CT was able to discriminate between VU/UWS and 
MCS in 4/5 patients with a diagnostic accuracy of 80%. Sensitivity, 
specificity, positive and negative predictive value were 67%, 99%, 
99% and 67%, respectively. Conclusion: In our experience, brain 
18F-FDG PET/CT studies should be considered as a useful tool in 
recognizing patients in MCS, a critical state that must be identified 
in order to provide the needed intensive care. References: Stender J, 
Kupers R, Rodell A, Thibaut A, Chatelle C, Bruno MA, Gejl M, Bernard 
C, Hustinx R, Laureys S, Gjedde A. Quantitative rates of brain glucose 
metabolism distinguish minimally conscious from vegetative state 
patients. J Cereb Blood Flow Metab. 2015 Jan;35(1):58-65.
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EP-323
A review of positron emission tomography studies on 
brain connectivity
A. Sala1, A. Lizarraga2, S. P. Caminiti3, V. Calhoun4, S. Eickhoff5, 
C. Habeck6, S. D. Jamadar7, D. Perani3, J. Pereira8, M. Veronese9, I. 
Yakushev2;  
1University of Liège, Liege, BELGIUM, 2Technical University of 
Munich, Munich, GERMANY, 3Vita-Salute San Raffaele University, 
Milan, ITALY, 4Georgia State University, Georgia Institute of 
Technology, Emory University, Atlanta, GA, UNITED STATES OF 
AMERICA, 5Heinrich-Heine-University, Düsseldorf, GERMANY, 
6Columbia University, New York, NY, UNITED STATES OF AMERICA, 
7Monash University, Melbourne, AUSTRALIA, 8Karolinska Institutet, 
Stockholm, SWEDEN, 9King’s College, London, UNITED KINGDOM.

Aim/Introduction: In the past twenty years, brain connectomics 
has evolved into a predominant area of neuroscience. Whereas 
the majority of functional brain connectivity studies have relied on 
functional MRI, molecular imaging is increasingly accepted in the 
field, too. The term “molecular connectivity” refers to a statistical 
relationship between regional measures from molecular imaging[1,2]. 
In this work, we review PET studies that analyzed imaging data 
in the context of brain connectivity or networks. Materials and 
Methods: We performed a systematic review of original peer-
reviewed articles published before November 2021. PubMed 
and Scopus were searched for articles in any language using 
combinations of keywords as brain, PET, connectivity, networks, 
connectomics. Abstracts were screened by two independent 
reviewers, full-text screening and data extraction was performed by 
one reviewer. Following the PRISMA flowchart, we eliminated 1550 
duplicates out of 5448 initially identified records. Out of remaining 
3898 records 398 full-text articles were assessed for eligibility; 343 
articles verified as molecular connectivity studies were selected 
for this review. Results: In these studies, 18 biological processes 
were targeted, with glucose metabolism (66%), cerebral blood flow 
(25%), proteinopathies (8%), and neurotransmission (5%) being 
most common. Healthy subjects were a target population in 26% 
of studies. Patients with 51 clinical conditions were studied, with 
Alzheimer’s disease (21%), Parkinson’s disease (20%), mild cognitive 
impairment (15%), dementia with Lewy bodies (4%) and epilepsy 
(4%) being most frequent. Brain connectivity/networks were 
estimated based on subject-series (85%), time-series (10%), a hybrid 
approach (4%), or topographical similarity (2%). Common analytical/
statistical approaches could be categorized into interregional 
correlations (32%), principal component analyses (32%), seed-based 
interregional correlation (29%) and graph theory analyses (17%). 
Conclusion: The molecular connectivity literature already covers 
a variety of biological targets, clinical and healthy populations, as 
well as several statistical approaches. Despite the peculiarity of 
PET data with typically one image/subject available, PET data are 
increasingly analyzed in the context of brain connectivity. Recently, 
approaches based onfunctional PET, with regional relationships 
being modelled over time, is becoming more popular, too. We 
encourage researchers to apply molecular imaging in the context of 
brain connectivity. An updatable database of the reviewed studies 
with their major characteristics will soon be freely available online. 
References: 1. Hahn A, Lanzenberger R, Kasper S. Making Sense of 
Connectivity. Int. J. Neuropsychopharmacol. 2018. p. 194-207. 2. 
Sala A, Perani D. Brain molecular connectivity in neurodegenerative 
diseases: recent advances and new perspectives using Positron 
Emission Tomography. Front Neurosci. 2019;13:617.

EP-324
Mapping of regional brain activation during sign language 
translation with 18F-FDG PET Imaging
M. Vangu, B. Kagodora, N. Parkins-Maliko;  
University of the Witwatersrand, Johannesburg, SOUTH AFRICA.

Aim/Introduction: The study investigates the cognitive language 
processing of South African Sign Language (SASL) interpreters 
using positron emission tomography. We aim to understand 
cognitive language processing by plurilingual interpreters using 
neuroimaging. Participants translated a South African Sign Language 
text into various South African spoken languages while PET brain 
imaging was acquired. Materials and Methods: Respondents had 
two PET- brain imaging performed, a baseline and an activation, 
at two different time intervals. They received between 150 and 
185 Megabecquerel (MBq) of Fluorodeoxyglucose (18F) (18F-FDG). 
Activation study was done with a median interval of six days. The 
respondents were presented with a thirty minute SASL source text 
to translate. Ethical clearance was obtained from the University of 
the Witwatersrand Human Research Ethics Committee. Data of all 
PET brain imaging were entered into NeuroQTM for analysis. Rattle (R) 
statistical software package was used for analysis of data generated 
from NeuroQTM. Due to large number of data produced from the 
software in the different brain regions, the principal component 
analysis (PCA) was applied to summarise the content of the large 
dataset and identify the most significant findings. Results: The study 
pinpoints the defined anatomical part of the temporal lobe that 
demonstrates changes during activation. Changes in metabolism 
from baseline to activation were noted in both primary visual 
cortices (p=0.0308), left anterior medial temporal cortex (p=0.0009), 
right inferior lateral anterior temporal cortex (p=0.0126) and right 
inferior lateral posterior temporal cortex (p=0.0211). Correlation of 
metabolism changes during activation was also noted between 
several brain regions. Conclusion: Significant differences were seen 
in brain metabolism in several anatomical brain regions across all 
respondents. The changes highlight the role of visual cortices for 
visual input and processing as well as the role of temporal regions in 
language processing during interpreting. Changes observed in the 
right inferior lateral anterior and posterior temporal regions, both 
being in the non-dominant cerebral hemisphere, may indicate the 
role of these regions in the process of learning and remembering 
non-verbal information. References: 1. Verger, A., & Guedj, E. (2018). 
The renaissance of functional 18F-FDG PET brain activation imaging. 
European Journal of Nuclear Molecular Imaging, 45(13):2338-
2341. doi: 10.1007/s00259-018-4165-2. Epub 2018 Sep 29. PMID: 
30269156.2. Chiaravalloti, A., Micarelli, A., Ricci, M., Pagani, M., 
Ciccariello, G., Bruno, E., Alessandrini, M. & Schillaci1, O. (2019). 
Evaluation of Task-Related Brain Activity: Is There a Role for 18F FDG-
PET Imaging? BioMed Research International Volume 2019 |Article 
ID 4762404 | https://doi.org/10.1155/2019/4762404
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EP-325
The Role of 18F-FDG-PET/TC in the Diagnosis of 
Autoimmune Encephalitis in patients with Paraneoplastic 
Syndrome
M. Baquero, J. Ardila Mantilla, J. Atance García de la Santa, J. 
Montalvá Pastor, M. Casallas Cepeda, I. Gómez Fernández, A. Marí 
Hualde, J. Orcajo Rincón, J. Alonso Farto;  
Hospital General Universitario Gregorio Marañón, Madrid, SPAIN.

Aim/Introduction: 18F-FDG-PET/TC could be useful in the diagnosis 
of immune-mediated encephalitis secondary to an oncological 
pathology. Our aim is to describe the metabolic findings in selected 
patients with encephalitis to establish a metabolic pattern, as well 
as comparing them to MRI alterations and determining the utility 
of 18F-FDG-PET/TC in the diagnosis and detection of tumours 
as cause of encephalitis. Materials and Methods: Prospective 
observational descriptive study, in which 18F-FDG-PET/TC was 
realized in patients with clinical suspicion of encephalitis, as part 
of the study of a paraneoplastic syndrome as its origin. Qualitative 
and quantitative evaluation were carried out by 2 nuclear medicine 
physicians and by using 2 healthy controls database comparison 
software. Findings are described and classified according to the 
observed pattern: hypermetabolic, hypometabolic or mixed. 
Moreover, we evaluated which patients presented MRI alterations 
and how many were diagnosed with neoplasia. Results: 23 patients 
(17 male and 6 female; average age 45,96) were included. 8/23 
presented a described clinical syndrome (5 limbic encephalitis and 
3 NMDARE) and 15/23 had no described syndrome. From these 
patients, 19 (82,60 %) showed an altered metabolic pattern: 8 with 
hypometabolism (42,11 %), 6 with hypermetabolism (31,58 %) and 
5 with a mixed pattern (26,32 %). There was a predominance of 
striatum hypermetabolism (7 patients: 36,84 %) and mesial cortex 
hypometabolism (4 patients: 21,05 %). The remaining patients 
showed a diffused pattern. 4 of the patients with limbic encephalitis 
(80%) showed an altered metabolic pattern, predominating a 
mesial temporal cortex hypermetabolism (3/4: 75%). 2 patients 
with NMDARE (66,67 %) showed a hypometabolic pattern. 19/23 
patients had a previous MRI. 11/19 patients presented alterations. 
17/19 patients with a previous MRI showed an altered metabolism: 
10 with pathologic MRI (58,82 %) and 7 without MRI findings 
(41,18 %). Just 1 patient showed MRI alterations without metabolic 
findings. 3 out of the 23 included patients were diagnosed with 
neoplasia. Conclusion: 18F-FDG-PET/TC is useful for detecting initial 
brain metabolic alterations in encephalitis in comparison to MRI, 
with brain region hypometabolism the most frequently observed. 
Moreover, it could be useful in the detection of neoplasia as the 
cause of encephalitis in some of the patients. References: Bordonne 
M, Chawki MB, Doyen M, Kas A, Guedj E, Tyvaert L, Verger A. Brain 
18F-FDG PET for the diagnosis of autoimmune encephalitis: a 
systematic review and a meta-analysis. Eur J Nucl Med Mol Imaging. 
2021 Nov;48(12):3847-3858. doi: 10.1007/s00259-021-05299-y.

EP-326
Evaluation of calculated attenuation correction method in 
brain PET imaging
A. Da Costa1, E. Cassol2, G. Arribarat1, P. Peran1, P. Blanc2, A. Hitzel2, 
P. Payoux1,2;  
1ToNIC, Toulouse Neuroimaging Center, Toulouse University, 
Inserm, Toulouse, FRANCE, 2Department of Nuclear Medicine, 
University Hospital of Toulouse Purpan, Toulouse, FRANCE.

Aim/Introduction: PET brain imaging provides spatial localization of 
cerebral metabolic changes and then contributes to diagnosis and 
follow-up of neurodegenerative diseases. However, quantitative 
PET image reconstruction requires an accurate attenuation map to 
compensate for photons attenuation, currently performed from CT 
images (CTAC). A calculated based method, SMART Neuro (CBAC) 
[1], allowing to compute a 3-component attenuation map for brain 
PET imaging was recently developed. Our aim is to evaluate both 
quantitative and qualitative impacts of attenuation correction 
methods on brain PET images and then on the diagnosis. In this 
work preliminary results are presented. Materials and Methods: 
36 examinations of patients (14 female, 22 male, aged from 49 to 
78 year-old) addressed for initial diagnosis were retrospectively 
reconstructed with the same algorithm either without attenuation 
correction (NAC), with CTAC or with calculated method (CBAC). 
For qualitative evaluation, examinations were read by 3 nuclear 
medicine physicians in a double-blind way on a clinical routine 
viewer. A score (=1 highly decreased, =2 moderately decreased, 
=3: normal; =4 moderately increased and =5 highly increased) 
was established in frontal, parietal, temporal, occipital lobes and 
in striatum and thalamus. The number of cases with diagnosis 
modification was determined. For quantitative evaluation, 
statistical analysis based on a voxel-by-voxel comparison was 
computed in several brain regions for NAC, CTAC and CBAC images 
(SPM12 software). Results: Diagnosis changed in 1 case for the 
first observer, 6 cases for the second-one (whose 5/6 changed 
between normal and description of hypometabolism) and in 3 
cases for the third-one. At each time, the examination considered 
as normal corresponded to CTAC method and became classified as 
Alzheimer’s disease with CBAC. Regarding the quantitative analysis, 
compared to NAC, both CTAC and CBAC methods significantly 
decreased voxel-values in the parieto-occipital area (p<0.05). When 
compare to CTAC, CBAC under-corrected voxel-values in deep areas 
but over-corrected in anterior temporal lobe (p<0.05). Conclusion: 
These preliminary results show that it could be possible to diagnose 
neurodegenerative disease on brain PET images obtained with 
transmission or calculated attenuation correction methods (CTAC 
or CBAC) with the same confidence although CBAC method tends 
to amplify the degree of correction. This study requires further 
investigations: a greater number of patients will be included and 
an another software based on ROI approach will be evaluated. 
References: [1] Bal H, Panin VY, Platsch G, et al. Evaluation of MLACF 
based calculated attenuation brain PET imaging for FDG patient 
studies. Phys Med Biol. 2017;62(7):2542-2558. doi:10.1088/1361-
6560/aa5e99

EP-327
FDG-PET In Autoimmune Encephalitis: Diagnostic 
Confidence Of The Metabolic Signature
L. Jonghi-Lavarini, F. E. Pozzi, V. Cerina, S. Beretta, S. Morzenti, A. 
Giglio, F. Elisei, M. Musarra, E. De Bernardi, C. Crivellaro, G. Basso, C. 
Ferrarese, L. Guerra, C. Landoni;  
University Milano-Bicocca, Milan, ITALY,

Aim/Introduction: Autoimmune encephalitides (AE) are diagnosed 
according to criteria proposed by Graus, based on subacute onset 
of working memory deficits or altered mental status or psychiatric 
symptoms, plus at least one supporting feature (including CSF 
pleocytosis, seizures, MRI abnormalities, new focal CNS findings). 
Although 18F-FDG-PET is not included, a recent meta-analysis 
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showed that metabolic alterations are quite common in these 
disorders. As clinical diagnosis remains challenging, we seek to 
identify a possible PET metabolic signature of AE in our case series; 
the impact of PET findings on clinical diagnostic confidence was 
also assessed. Materials and Methods: We retrospectively analyzed 
the metabolic patterns of patients with AE undergoing FDG-PET 
imaging at our Institution; the final sample comprised 8 patients 
whose PET images were assessed by an experienced rater and then 
analyzed with SPM12, both at a group and single subject level, using 
a local database of 33 healthy subject as controls. All patients also 
underwent MRI imaging and CSF analysis. Autoantibodies reactive 
with neuronal surface antigens were analyzed in blood and CSF of 
each patient with commercial cell-based assays. Both pre-scan and 
post scan clinical confidence for diagnosis of AE were assessed by 
a neurologist, using a 5-point diagnostic confidence ordinal scale. 
Results: None of our patients exhibited typical MRI features of AE; 
only one had CSF pleocytosis. PET abnormalities were present in 
all of our patients on semiquantitative analysis, the most consistent 
finding being basal ganglia hypermetabolism on at least one side in 
7/8 patients, a pattern clearly identified at visual assessment only in 
5/8 patients. Notably, basal ganglia hypermetabolism was the only 
significant finding of the group analysis and, at a single subject level, 
it was more significant and consistent in the subgroup (3 cases), 
with CSF LGI-1 autoantibodies. Including PET hypermetabolism of 
basal ganglia as a supportive feature resulted in 1 point increase 
in diagnostic clinical confidence in 4 ot of 5 patients without LGI-
1 autoantibodies (2/4 thanks to semiquatitative analysis only). 
Conclusion: Basal ganglia hypermetabolism may be used as an 
additional biomarker and supportive feature for diagnosis of AE. 
Semiquantitative analysis was superior to visual assessment and 
it should be recommended. PET is a promising tool to increase 
clinical confidence in AE diagnosis, but further studies are needed 
to define its contribution, identifying patients who really benefit 
from this approach. 

EP-328
Increased consistency reporting of FDG PETCT in pre 
surgical assessment of medically refractory temporal lobe 
epilepsy
A. Hassan, S. J Hughes;  
Aston Medical School, Birmingham, UNITED KINGDOM.

Aim/Introduction: Medical treatment of epilepsy remains 
challenging. In temporal lobe epilepsy (TLE) refractory to medical 
therapy, magnetic resonance imaging (MRI) identification of 
hippocampal sclerosis (HS) is important. 18F fluoro-deoxy-glucose 
(FDG) positron emission tomography combined with computed 
tomography (PETCT) in preoperative selection of patients is 
increasing. The aim of the study was to improve consistency of 
reporting PETCT for medically refractory TLE. We investigated 
whether consistent reporting of PETCT gave improved concordance 
with HS on MRI. Materials and Methods: A retrospective single 
centre study was performed on 49 patients consecutively scanned 
with PETCT which had a blinded review. We defined 4 quality 
standards for PETCT ; simple reproducible consistent intensity 
display methodology is described (applicable to all types of 
acquisition and scanner - 5 regions of 95% saturation regional 
grey-matter activity). Lateral temporal lobe activity in the polar, 
anterior, middle and posterior thirds of the activity regions was 
defined as mild, moderate , severe ( with clinical pattern described). 

Comparison of original PETCT report, blinded study PETCT, 
original MRI report ( with blinded review) was recorded. Results: 
Abnormal MRI and abnormal PETCT concordance improved from 
18/28 (64%) to 27/28 (96%). Abnormal MRI and normal PETCT 
discordance reduced from 10/28 (36%) scans to 1/28 (4%) scans. 
Normal MRI report and abnormal PETCT discordance increased 
from 5/21 (23.8%) to 13/21(61.9%) scans. Conclusion: Discussion: 
Consistent qualitative analysis of PETCT increased findings of 
abnormality in PETCT and concordance with MR findings. 1/49 had 
MR abnormality with undetectable FDG abnormality. This improved 
surgical confidence in PETCT, increased referrals and acceptance of 
PETCT in pre surgical planning. References: Berkovic, S.F., Mcintosh, 
A.M., Kalnins, R.M., Jackson, G.D., Fabinyi, G.C., Brazenor, G.A., Bladin, 
P.F. and Hopper, J.L., 1995. Preoperative MRI predicts outcome of 
temporal lobectomy: an actuarial analysis. Neurology, 45(7), pp. 
1358-1363.CASSE, R., Rowe, C.C., Newton, M., Berlangieri, S.U. and 
Scott, A.M., 2002. Positron emission tomography and epilepsy. 
Molecular imaging and biology : MIB : the official publication of the 
Academy of Molecular Imaging, 4(5), pp. 338-351.Chen, Z., Brodie, 
M.J., Liew, D. and Kwan, P., 2018. Treatment Outcomes in Patients 
With Newly Diagnosed Epilepsy Treated With Established and New 
Antiepileptic Drugs: A 30-Year Longitudinal Cohort Study. JAMA 
neurology, 75(3), pp. 279-286.Drzezga, A., Arnold, S., Minoshima, S., 
Noachtar, S., Szecsi, J., Winkler, P., Romer, W., Tatsch, K., Weber, W. and 
Bartenstein, P., 1999. 18F-FDG
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EP-329
Usefulness of18F-fluorocholine PET/CT in Patients with 
Primary Hyperparathyroidism and Negative Presurgical 
Localization Imaging Studies
L. Rodríguez Díaz, J. P. Suárez Fernández, M. L. Domínguez 
Grande, A. Laverde Mächler, J. E. Maraña González, S. Naranjo 
Sancho, M. E. García Lucero, N. Martín Fernández, F. M. González 
García;  
HUCA, Oviedo, SPAIN.

Aim/Introduction: To evaluate the diagnostic value 
of 18F-fluorocholine PET/CT in patients with primary 
hyperparathyroidism (PHPT) and negative preoperative localization 
imaging studies. Materials and Methods: 23 patients diagnosed of 
PHPT with surgical indication (21 female, 2 male patients; median 
age 64 years, range 43-77 years) who underwent 18F-fluorocholine 
PET/CT imaging between July 2020 and October 2021 were 
retrospectively studied. All patients had previous negative, 
inconclusive or discordant presurgical localization imaging studies, 
including both cervical ultrasound and 99mTc-MIBI scintigraphy. PET/
CT images of the head, neck, and mediastinum (4 min/bed position) 
with low-dose CT (120-140 kV; 30-80 mA; slice thickness 3 mm) were 
acquired 60 minutes after the intravenous injection of 3.7 MBq/kg of 
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18F-fluorocholine. Images were reconstructed using OSEM 3D and 
reviewed by two experienced nuclear medicine physicians. PET/
CT positivity criteria was determined by focal radiotracer uptake in 
the neck or mediastinum with radiological correlation. Studies with 
focal radiotracer uptake indiscernible from thyroid gland or with no 
radiological detectable lesions were considered as inconclusive. All 
patients underwent open or video-assisted unilateral parathyroid 
surgery based on PET/CT findings. Histological analysis of all the 
resected specimens was performed. Results: 18F-fluorocholine PET/
CT findings were considered positive in 19 patients and inconclusive 
in 4 patients. There were no negative PET/CT studies. Mean SUVmax 
value of the focal 18F-fluorocholine uptake was 4.79 (range 2.47-
8.27). After surgery and histological analysis, hyperfunctioning 
parathyroid glandular tissue was found in 18 of 19 PET/CT positive 
patients (13 parathyroid adenomas, 2 parathyroid lipoadenomas, 
2 parathyroid hyperplasia and 1 normal parathyroid tissue). In 3 
of 4 patients with inconclusive PET/CT results, one histologically 
confirmed parathyroid adenoma was finally found at surgery. 
All patients with resected hyperfunctioning parathyroid tissue 
achieved normalization of serum calcium levels in the follow-up. 
The histological findings of the 2 patients with false positive results 
were thymic tissue and lymphoid tissue, respectively, both with 
persistent PHPT in the follow-up. Conclusion: 18F-fluorocholine PET/
CT is an effective imaging technique to localize hyperfunctioning 
parathyroid tissue in patients with PHPT meeting surgical criteria 
and previous negative localization imaging studies. In our series, 
PET/CT findings allowed to perform a curative, minimally-invasive 
surgical treatment in most patients. 

EP-330
Increased glucose activity in visceral versus subcutaneous 
adipose tissue (VAT vs SAT) determined by [18F]-FDG PET/
CT
A. González-Jiménez1, R. Sánchez-Sánchez2, T. Rudolphi-Solero2, 
I. Pérez-Herrezuelo3, J. M. Llamas-Elvira2;  
1University Hospital of Jaén, Nuclear Medicine Department, Jaén, 
SPAIN, 2University Hospital Virgen de las Nieves, Nuclear Medicine 
Department, Granada, SPAIN, 3University Hospital Virgen de las 
Nieves, Gynecology and Obstetrics Departments, Granada, SPAIN.

Aim/Introduction: Visceral obesity is closely related with 
dysregulated visceral adipose tissue (VAT) activity. This dysregulated 
VAT secretes increased adipokines including interleukin-6 (IL-6) and 
tumor necrosis factor-alpha (TNF-α), that are related with systemic 
inflammation and can play a role in tumorigenesis and metastasis. 
The aim of this study was to investigate the utility of [18F]-FDG 
PET/CT as noninvasive imaging method to assess functional VAT 
activity. Materials and Methods: We prospectively evaluated 75 
female patients, mean age 58.77 years ± 12.07 (SD), age range 
34-87 years, 48 overweighted and obese (BMI>25) and 27 lean 
(BMI<25) subjects. The cohorts did not differ significantly in other 
patient characteristics. Image analysis was performed in a region 
of interest (ROI) by determining the standardized uptake value 
(SUV). SUV was calculated as mean activity (ROI; MBq/g)/ injected 
dose (MBq)/ total body weight (g). Fat areas including VAT and 
subcutaneous adipose tissue (SAT) were identified by using pre-
defined Hounsfield units (HU, range -70 to -110) from background 
CT images. To measure the VAT activity, ROIs (7-15mm) were located 
on three consecutive slices of abdominal VAT above or below the 
kidneys to exclude overspill physiologic [18F]-FDG uptake of kidneys. 
In addition, to avoid overspill uptake from primary tumor, vessel, 
muscle, and/or intestine, ROIs were located at least 2 cm away from 

these structures. The average SUVmax of these three ROIs were 
acquired. For SAT analysis, three consecutive ROIs were located on 
the buttock area (postero-lateral aspect of gluteus muscles at iliac 
wings). Averaged SUVmax of these three ROIs were also acquired. 
Results: VAT exhibits higher FDG uptake than SAT. Analysis of [18F]-
FDG PET/CT scans revealed that lean and overweighted/obese 
subjects cohorts did not differ significantly respect to SAT (0.26 ± 
0.11 vs. 0.33 ± 0.13, p=0.2) or VAT (0.53 ± 0.34 vs 0.51± 0.24 p=0.7) 
FDG uptake. VAT showed significantly higher FDG uptake than 
SAT in both the lean (BMI<25) and overweighted/obese (BMI>25) 
subjects (p=0.002) independent of age, body-mass, diabetes, 
hypertension and smoking history. Conclusion: Our study showed 
significant differences in metabolic activity between SAT and VAT 
using a standard non-invasive [18F]-FDG PET/CT. 

EP-331
Can we reduce post-injection waiting time in thyroid 
scintigraphy without compromising image quality?
P. L. Hansen1, M. M. Braas1, K. Falch2, M. H. Hansen2, S. E. 
Wallenius2, H. J. Nissen2, K. Thilsing-Hansen2, N. U. M. Jakobsen2;  
1UCL University College, Odense, DENMARK, 2Odense 
University Hospital, Odense, DENMARK.

Aim/Introduction: EANM guidelines for thyroid scintigraphy states 
a 15-20 minute rest from injection of pertechnetate until scan (1). 
The 20 min rest was suggested in 1968 (2), and is still widely used 
according to the literature. A shorter rest would improve patient 
flow and patient comfort, and potentially increase number of 
possible scans per day. These clinical advantages together with 
recent technical development in image quality led us to explore the 
potential benefit of earlier scan. Materials and Methods: Twenty 
patients (16 women and 4 men) were scanned with a dynamic 
acquisition with a duration of 25 minutes after injection of 150 MBq 
+/-10% pertechnetate. Data was reconstructed corresponding to 
2-, 5-, 8- and 11-minutes after injection as well as a reference image 
corresponding to 15 minutes after injection. All the reconstructions 
were evaluated blinded by three experienced nuclear radiologists 
using relative Visual Grading Analysis regarding image quality and 
diagnostic certainty, on a scale from 1 (very uncertain diagnosis), 
to 5 (very certain diagnosis). Values above 4 (certain diagnosis) was 
considered acceptable for use. Results: Diagnostic certainty was 
evaluated to 4,25 ± 0,20 and 4,38 ± 0,20 after 8- and 11-minutes 
respectively, compared to reference. When comparing the quality 
of the reconstructed images with the reference, even the 11-minute 
images was evaluated to be replaceable in only 75% of the cases 
indicating poorer image quality. However, diagnostic quality was 
found in 87.5% of images after 5-minutes, and increased to 97.5% 
after 8 and 11 minutes. Conclusion: Image quality increases with 
time after injection of pertechnetate. However, it was possible to 
obtain images with diagnostic quality at earlier time points 8 and 11 
minutes after injection. Thus, scan time at 15 minutes after injection 
produces better quality images than earlier images, but earlier 
images are still diagnostically usable. References: 1. Giovanella 
L, Avram AM, Iakovou I, Kwak J, Lawson SA, Lulaj E, et al. EANM 
practice guideline/SNMMI procedure standard for RAIU and thyroid 
scintigraphy. Eur J Nucl Med Mol Imaging. 2019;46(12):2514-25. 2. 
Shimmins J, Hilditch T, Harden RM, Alexander WD. Thyroidal uptake 
and turnover of the pertechnetate ion in normal and hyperthyroid 
subjects. J Clin Endocrinol Metab. 1968;28(4):575-81.
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EP-332
Focal parathyroid lesions evaluated using SUV in 
preoperative SPECT/CT diagnosis
M. Listewnik, S. Kurkowska, K. Zurawska, H. Piwowarska-Bilska, J. 
Iwanowski, B. Birkenfeld;  
Department of Nuclear Medicine, Pomeranian Medical 
University in Szczecin, Szczecin, POLAND.

Aim/Introduction: The retention of 99mTc-MIBI in the delayed phase 
(DP) is the hallmark of diagnosis parathyroid pathology on dual-
phase SPECT/CT. It is currently possible to quantify the metabolic 
activity of lesions by calculating the Standardized Uptake Value 
(SUV). Materials and Methods: We analyzed a group of 36 patients 
with suspected hyperparathyroidism, specifically because the 
group had shown foci of increased uptake of 99mTc-MIBl. The dual-
phase acquisition was performed with a GE NM/CT 850 SPECT/
CT scanner at 10 and 90 minutes after tracer administration. The 
Volumetric application was used in order to determinate both 
quantitative and qualitative analyses. SUV max bw and lbm values 
of suspicious lesions in the parathyroid glands and in the adjacent 
thyroid lobe at EP and DP were calculated. In addition, washouts 
were calculated by defining them as the percentage ratio of the 
difference between SUV in EP and DP compared to SUV in EP. 
According to formula previously used by Robin et al. the washout 
rate (WR) was calculated [1]. Results: The criterion for the diagnosis 
of parathyroid pathology was the presence of increased tracer 
accumulation in the DP of the study, which corresponded to a 
focal lesion on low-dose CT.The median washouts for SUV max 
bw and SUV max lbm were 50.5% and 51.8% for focal lesions and 
66.7% and 66.2% for thyroid, respectively. There was a statistically 
significant difference in the median washouts of focal and thyroid 
lesions of p<0.001 for both SUV max bw and lbm. WR for thyroid 
and parathyroid lesion for SUV max bw was 62,6 %/hr and 38,0%/
hr. WR for thyroid and parathyroid lesion for SUV max lbm was 62,6 
%/hr and 38,7%/hr. There was a statistically significant difference in 
the WR of focal and thyroid lesions of p<0.001 for both SUV max 
bw and lbm.SUV max bw values of thyroid and parathyroid lesions 
were compared in EP and DP, yielding statistical significance of p= 
0,001 for both phases. Similarly, it was also compared for SUV max 
lbm obtaining statistical significance of p= 0,001 for both phases. 
Conclusion: SUV, regardless of the conversion method, is not a 
sufficient parameter for the diagnosis of parathyroid pathology. 
The best differentiation parameter seems to be either the SUV 
washout index or WR. References: Robin P., Klein R., Gardner J., et 
al.: Quantitative analysis of technetium-99m-sestamibi uptake and 
washout in parathyroid scintigraphy supports dualmechanisms of 
lesion conspicuity. Nucl. Med. Commun. 2019, 40:469-476, JDOI: 
10.1097/MNM.0000000000000996

EP-333
Evaluation of pre- and post-transplantation parathyroid 
scintigraphy and ultrasonography findings in patients 
with persistent hyperparathyroidism after renal 
transplantation
A. Aktas, N. Uslu, A. Gencoglu, T. Colak;  
Baskent University, Ankara, TÜRKIYE.

Aim/Introduction: Tertiary hyperparathyrodism (HPT) can be 
seen in patients with long standing secondary HPT or after renal 
transplantation (Tx). Despite complete renal function recovery, 
already existing secondary HPT persist after renal Tx in some 

patients. Various clinical and biochemical factors have been 
proposed to be responsible for the persistence of HPT after 
renal Tx. The aim of this study was to compare pre- and post-
transplantation parathyroid scintigraphy (PS) and ultrasonography 
findings in patients with persistent HPT after renal Tx. Materials and 
Methods: Our retrospective evaluation revealed 9 patients with 
post-transplantation tertiary HPT who had a pre-transplantation PS 
for secondary HPT. For PS, 15-20 mCi Tc-99m sestamibi was used. 
We compared PS and ultrasonography (USG) findings before and 
after transplantation in these 9 patients. None of the patients had 
parathyroid surgery between the 2 studies. Parathyroid scintigraphy 
images were interpreted for the number, location / intensity of active 
foci and the status of the thyroid gland in relation to its size and 
activity. The activity of the thyroid gland was evaluated in relation to 
the uptake in the submandibular glands. Results: One patient had a 
negative scan both before and after the Tx. The number and location 
of the active foci was the same both before and after transplantation 
in 7 patients. Intensity of uptake decreased in 4 patients after the Tx. 
In one patient there was a decrease in the number of active foci 
from 3 to 2. In 4 out of 9 patients, thyroid gland appeared more 
active after the Tx. On USG, findings suggestive thyroiditis were 
observed in 5 patients both before and after the Tx and in 2 patients 
only after the Tx. Conclusion: Long standing secondary HPT, PTH 
and Ca levels before Tx were cited as risk factors for the persistence 
of HPT after Tx. Our results demonstrated the presence of findings 
suggestive of thyroiditis both before and after transplantation in this 
patient group. Several studies in patients with primary HPT revealed 
association between HPT and autoimmune diseases. Whether 
the presence of autoimmune reactions before transplantation or 
after transplantation lead to persistence of already existing HPT or 
emergence of a new onset HPT after Tx needs to be determined 
with further studies. References: 1. Hyperparathyroidism in a 
patient with autoimmune polyglandular syndrome. Pelletier-Morel 
L, Fabian N, Mouhoub Y, et al. Intern Med 47(21): 1911-5, 2008.

EP-334
Comparison of parathyroid scintigraphy findings 
in pediatric and adult patients with secondary 
hyperparathyroidism
A. Aktas, E. Baskın, A. Gencoglu, T. Colak;  
Baskent University, Ankara, TÜRKIYE.

Aim/Introduction: Secondary hyperparathyroidism (sHPT) is a 
compensatory complication of chronic kidney disease. Prolonged 
sHPT is often associated with disturbances in mineral metabolism 
and bone structure leading to renal osteodystrophy (ROD). 
Parathyroid scintigraphy (PS) is among the most frequently used 
imaging methods for the localization of hyperplastic parathyroid 
glands. Nearly all imaging studies using PS in patients with sHPT 
are performed in adult patients. The aim of this study was to 
compare PS findings in pediatric and adult patients with sHPT. 
Materials and Methods: This study included 44 pediatric and 
47 adult patients with sHPT. Patients with a previous parathyroid 
surgery were not included. Parathyroid scintigraphy was performed 
with Tc-99m sestamibi. Images were taken 15-min and 90-120 min 
after the injection of radiopharmaceutical. Planar images were 
interpreted visually for the presence and number of active foci 
compatible with a parathyroid lesion and the presence of uptake 
in skeletal structures and brown fat tissue. Parathyroid surgery was 
performed in 17 pediatric and 26 adult patients. For each patient, 
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serum PTH and ALP values were recorded. Results: In the whole 
group (operated and nonoperated patients), a negative scan with 
no demonstrable foci was observed in 41% of pediatric and 6% 
of adult patients. The mean number of active foci on parathyroid 
scintigraphy in pediatric patients was significantly lower than in 
adult patients. In operated patients, on a lesion-based analysis, 
the sensitivity of PS in pediatric and adult patients were 44% and 
74%, respectively. In pediatric patients, skeletal sestamibi uptake 
was more commonly associated with combined elevations of 
both PTH and ALP. Out of 43 patients in the pediatric group, 9 had 
sestamibi brown fat uptake (21%). Conclusion: The results of our 
study revealed that in pediatric patients with sHPT, the probability 
of a negative PS is higher. In operated patients, sensitivity of PS is 
lower in pediatric than in adult patients. Contribution of sestamibi 
skeletal uptake to diagnosis and management of ROD needs further 
evaluation. References: 1. Usefulness of combined ultrasonography 
and scintigraphy in the preoperative assessment of secondary 
and tertiary hyperparathyroidism. Oliva AR, Lobos PA, Moldes JM, 
Liberto DH. Cir Pediatr34: 63-66, 2021.

EP-335
The right timing for discharging DTC patients undergoing 
thyroid remnant ablation with 3.7 GBq I131 fixed activity
L. Travascio1, M. G. Grossi1, P. Turano2, S. De Novellis2, A. D. Di 
Nicola1;  
1Nuclear Medicine Unit P.O. Pescara, Pescara, ITALY, 
2UOSD Medical Physics, P.O. Pescara, Pescara, ITALY.

Aim/Introduction: Differentiated thyroid carcinomas (DTC) are 
the most frequent malignancies of endocrine system, with annual 
incidence in USA in 2005 of 14.9 and 5.1 per 100,000 among women 
and men, respectively. Radioactive iodine-131 (I131) has been safely 
used for remnant thyroid ablation after thyroidectomy since 1950s, 
with concerns on radiation exposure to public and family members, 
therefore administered in a hospital isolation setting. The purpose 
of this abstract was to assess the feasibility of shortening the 
isolation ward period, measuring dose rates at 1 and 2 mt every day 
after 3.7 GBq I131 orally administered in patients already undergone 
total thyroidectomy for DTC. Materials and Methods: After rhTSH 
stimulation (0.9 mg i.m. on Mondays and Tuesdays), 368 patients 
already undergone total or near-total thyroidectomy for DTC were 
administered I131 (Wednesdays) in our facility for remnant ablation 
purpose between January 2017 and December 2021. Dose rates 
were measured after voiding once a day till discharge (Thursdays 
and Fridays, day 1 and day 2 respectively) using RadAlert dose rate 
meter at 1 and 2 mt, respectively. Thyroid stimulating hormone 
(TSH), Thyroglobulin (Tg) and Antithyroglobulin antibodies (AbhTg) 
were sampled on Monday during levotiroxine opotherapy, on 
Wednesday before I131 administration, and on Friday. Radioiodine 
in a fixed oral dose (3.7 GBq) was only administered if TSH ≥ 30 
UI/ml on Wednesdays. Patients with detectable AbhTg levels and 
renal disfunction were excluded from the present study. Results: In 
our population of 368 patients, 81% were females and 78.6% were 
papillary in histology. Orally given I131 activity ranged between 3.4 
to 3.8 GBq. The average values of ambient dose equivalent rates 
were 34.5 µSvh-1 at 1 mt, and 12.1 µSvh-1 at 2 mt on day 1; 10.5 µSvh-

1 at 1 mt and 4.1 µSvh-1 at 2 mt on day 2. Conclusion: Measuring the 
exposure rates on day 1 and 2 in remnant DTC ablation by high I131 
fixed dose proved the possibility to discharge patients on day 1. 
This results in benefit for patients, who spend less time in isolation 

ward, in reducing radiation dose to nuclear medicine staff, in either 
cutting National Health System costs or employing the same 
budget to treat a higher number of patients. 

EP-336
99mTc MIBI thyroid scan in amiodarone induced 
thyrotoxicosis: how far can we get with visual 
interpretation
L. Fischer1,2, N. Girotto1,2, M. Ilić Tomaš1,2, S. Grbac-Ivanković1,2, T. 
Bogović Crnčić1,2;  
1Department of Nuclear Medicine, Faculty of Medicine, University 
of Rijeka, Rijeka, CROATIA, 2Clinical Department of Nuclear 
Medicine, Clinical Hospital Centre Rijeka, RIjeka, CROATIA.

Aim/Introduction: Amiodarone, class III anti-arrhythmic drug used 
in treatment of cardiac arrhythmias, can induce thyroid dysfunction, 
including hypothyroidism and thyrotoxicosis. Differentiating 
between type I amiodarone induced thyrotoxicosis (AIT), caused by 
underlying latent thyroid disease, and type II AIT, caused by thyroid 
cell destruction, is not always straightforward. The aim of the study 
is to evaluate 99mTc MIBI scintigraphy in differentiation of the two 
entities. Materials and Methods: In 33 patients (24 men, 9 women, 
mean age 68 years) treated with amiodarone from 2 months to 9 
years (average 2.32 years), with mean amiodarone therapy dose of 
154.5 mg (range 25 - 400 mg), thyrotropin (TSH), free thyroxin (FT4), 
free triiodothyronine (FT3), and thyroid autoantibodies against 
peroxidase, thyroglobulin and TSH receptor (TPO-Abs, Tg-Abs, 
TSI) levels were determined. Ultrasonography with vascularization 
assessment was graded as normal (0), mildly increased (1) and 
highly increased vascularization (2). Standard scintigraphy with 
99mTc pertechnetate and 99mTc MIBI thyroid scan on a separate 
day, 10 and 60 minutes post injection, were performed. Based 
on uptake at 10 minutes, 99mTc MIBI thyroid scans were graded as 
high accumulation (grade 1), faint or no accumulation (grade 2) 
and intermediate accumulation (grade 3). Results: Thyrotropin 
was suppressed in all patients (TSH mean 0,0023 mIU/L, range 
0.004 - 0.336), FT4 mean was 33,38 pmol/L (range 8,2 - 100), FT3 
mean was 9,050 pmol/L (range 4,3 - 44,6). Elevated TPO-Abs were 
detected in 7, Tg-Abs in 4 and TSI in 6 patients. Ultrasonographically 
increased vascularization was observed in 9 patients (in 5 mildly 
and in 4 highly increased). Scintigraphy with 99mTc pertechnetate 
showed increased accumulation in only two patients with brief 
amiodarone therapy history. MIBI scan showed high accumulation 
(grade 1) in 11 patients, faint or no accumulation (grade 2) in 9 
and intermediate accumulation (grade 3) in 13 pts. Conclusion: 
According to our results, grade 1 MIBI accumulation in thyroid 
was found in 11 patients, corresponding to type I AIT. Type II AIT 
was identified in 9 patients with grade 2 accumulation, while 13 
patients with intermediate (grade 3) uptake were classified as 
mixed aetiology group. Therefore, visual interpretation of early 
MIBI uptake in thyroid could help in distinguishing between type 
I and type II AIT, but in order to further classify mixed aetiology 
group, quantification methods could be useful. This work has been 
supported by the University of Rijeka under the project number 
(uniri-pr-biomed-19-141495). 
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EP-337
Adrenal Gland - Revisiting Scintigraphic Patterns
P. Soeiro, B. Pereira, M. I. Rodrigues;  
Centro Hospitalar Universitário de São João, Porto, PORTUGAL.

Aim/Introduction: Adrenal masses are normally evaluated by 
computed tomography (CT) and magnetic resonance imaging 
(MRI). Adrenal scintigraphy is an old study, rarely performed, 
primarily used as problem-solving modality for lesions that are not 
adequately characterized by CT or MRI. The purpose of this study 
was to characterize the scintigraphic patterns of adrenal masses with 
[131I]I-6-beta-iodomethyl-norcholesterol imaging. Materials and 
Methods: All patients referred to our Nuclear Medicine department 
between January 2005 and December 2021 for adrenal scintigraphy 
were retrospectively included in this study. Any medication that 
interfered with the [131I]I-6-beta-iodomethyl-norcholesterol uptake 
or uncontrolled hypercholesterolemia constituted the main 
exclusion criteria. All clinical, histologic and imaging data were 
also recorded. Adrenal scintigraphy with SPECT or SPECT/CT was 
performed after 72 and 92 hours after [131I]I-6-beta-iodomethyl-
norcholesterol intravenous injection. Results: Forty-three patients 
fulfilled the inclusion criteria (63% female). Twenty-seven studies 
were performed to rule out hyperfunctioning adrenal masses and 
16 due to non-functioning adrenal masses. Patients showed four 
scintigraphic patterns: unilaterally intense uptake, higher than the 
liver (40%), bilaterally intense uptake, higher than the liver (39%); 
discrete uptake both on 72- and 96-hours images (9%); and no 
uptake in any image (12%). Sensitivity, specificity and false negative 
rates were 88%, 100% and 7%, respectively. No correlation was 
found between the intensity of the uptake (scale compared with 
liver) and lesion’s hounsfield units on CT. Conclusion: Most patient 
with benign adrenal masses, functioning and nonfunctioning, 
present with elevated [131I]I-6-beta-iodomethyl-norcholesterol 
uptake. These results are consistent with the few reported in the 
literature. References: Anca M. Avram, Lorraine M. Fig, Milton D. 
Gross, Adrenal Gland Scintigraphy,Seminars in Nuclear Medicine, 
Volume 36, Issue 3, 2006, Pages 212-227, ISSN 0001-2998, https://
doi.org/10.1053/j.semnuclmed.2006.03.004.William W. Mayo-Smith, 
Giles W. Boland, Richard B. Noto, and Michael J. Lee.State-of-the-Art 
Adrenal Imaging. RadioGraphics 2001 21:4, 995-1012Rubello D, Bui 
C, Casara D, Gross MD, Fig LM, Shapiro B. Functional scintigraphy 
of the adrenal gland. Eur J Endocrinol. 2002 Jul;147(1):13-28. doi: 
10.1530/eje.0.1470013. PMID: 12088915.

EP-338
Is there a role of Choline PET-CT in localisation of 
parathyroid adenoma? Review of initial experience in a 
teaching hospital
P. Chuah, V. Pant, F. Naeem, R. Fernando, S. Vinjamuri, N. Seshadri;  
Nuclear Medicine Department, Liverpool University Hospitals 
NHS Foundation Trust, Liverpool, UNITED KINGDOM.

Aim/Introduction: To evaluate the role of F18-choline (FCH) 
PET-CT for localisation of parathyroid adenoma in patients with 
primary hyperparathyroidism and negative or inconclusive Tc99m-
sestamibi SPECT-CT in a teaching hospital setting. We also wanted 
to evaluate whether both early and delayed time points for imaging 
are required. Materials and Methods: A retrospective review of 
choline PET-CT of 24 patients of suspected parathyroid adenoma 
performed between December 2019 and February 2022. All patients 
had previous negative Tc99m-sestamibi SPECT-CT and either recent 

4D CT/MRI or ultrasound neck. The findings of choline PET were 
categorized as definite positive, probable positive/equivocal and 
definite negative. Pathological correlation of choline PET findings 
was done in patients who underwent surgery. Results: Out of 24 
patients, choline PET findings were definitely positive in 12 patients 
and were equivocal in 3 patients (total 15 patients). Out of these 15 
patients, 8 patients underwent surgery and the histopathological 
analysis confirmed parathyroid adenoma in all these patients. The 
remaining 7/15 patients with positive localisation are still awaiting 
surgery. The localisation rate and positive predictive value for 
choline PET-CT was therefore 100% in these patients. Concordance 
with 4D-CT or ultrasound neck was seen in 13 patients (86.66%). In 
the remaining 9/24 patients with negative choline PET, 8 patients 
also had negative 4D-CT or ultrasound (88.88%). Despite negative 
choline PET, 4D-CT and ultrasound studies, one patient underwent 
bilateral neck exploration and a parathyroid adenoma was found on 
pathological analysis of the surgical specimen. Clinical consensus 
on these patients with negative findings on all/most modalities is 
awaited. In a majority of the patients (22/24 patients) undergoing 
choline PET, a conclusive finding for the presence or absence of 
parathyroid adenoma could be made by either only early or delayed 
images. However, in 2 patients, delayed images had an incremental 
benefit and definite diagnosis could be achieved on delayed 
images after early imaging was deemed equivocal. Conclusion: In 
a selected population of negative sestamibi SPECT-CT, FCH PET-CT 
plays a useful role in the localisation of parathyroid adenoma. In 
our small sample size the delayed images appear more conclusive 
than the early images, and perhaps the early set of images are not 
required. These issues can be further addressed with a multicentre 
registry. 

EP-339
Congenital Hypothyroidism: Role of Thyroid Scintigraphy 
with pertechnetate (99mTcO4)
M. Ben Nasr, W. EL Ajmi, A. Sellem, H. Hammami;  
The Principal Military Hospital of Instruction 
of Tunis, Tunisie, TUNISIA.

Aim/Introduction: Congenital hypothyroidism (CH) is the most 
preventable cause of delayed intelligence development and growth 
retardation in children with varying etiology. It can be permanent 
or transient. This study aims to review the different scintigraphic 
patterns and assess the role of thyroid scan in the diagnostic 
management of children with hypothyroidism. Materials and 
Methods: Children with CH referred to our department for thyroid 
scans, between January 2020 and January 2021, were selected. 
Each of the thyroid scans was performed prior to thyroxine therapy 
or after its withdrawal. Radionuclide scanning was carried out with 
a pinhole collimator or parallel collimator 15 minutes following 
intravenous injection of technetium-99m pertechnetate (99mTcO4), 
average injected activity was 47MBq, with a minimum of 15MBq 
and a maximum of 111MBq. Anterior and Lateral scans were then 
obtained. Results: Eleven infants had their scintigraphic images 
reviewed. They were 3 girls and 8 boys. Age ranged from 49 days 
to 17 years old (average age was 5 years old). The TSH levels at 
presentation ranged from 4, 6 to 50 mU/L. One of the 11 patients 
was found to have no thyroid tissue on ultrasound. One had thyroid 
tissue present, but not a well-formed thyroid gland, and one had a 
multi-nodular thyroid gland. Of the 11 patients, 7 (64%) were found 
to have a normal thyroid site and normal uptake, two (18%) were 
found to have a normal site and decreased uptake, one (9%) was 
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found to have a normal site and no uptake, and one (9%) was found 
to have ectopic uptake. Conclusion: Thyroid scintigraphy holds a key 
place in the etiologic workup of congenital hypothyroidism. With 
either (99mTcO4) or Iodine (123I) thyroid scan provides an etiological 
diagnosis in most cases. It will identify ectopic thyroid tissues, which 
is the commonest cause of CH. Current guidelines recommend 
thyroid imaging by means of ultrasound and scintigraphy to ensure 
optimal management of these children. 

EP-340
Usefulness of the lugol protocol in parathyroid 
scintigraphy
J. Villena-Salinas, A. Montellano-Fenoy, B. Patrut, C. Balbín-
García, T. Amrani-Raissouni, S. Sanz-Viedma;  
Hospital Universitario Virgen de la Victoria, Málaga, SPAIN.

Aim/Introduction: To compare the usefulness of parathyroid 
scintigraphy with [99mTc]Tc-MIBI after thyroid blockade with iodine 
solution (lugol) versus conventional scintigraphy, for pre-surgical 
localisation of hyperfunctioning gland in patients diagnosed with 
hyperparathyroidism. Materials and Methods: Retrospective study 
of patients with hyperparathyroidism with surgical indication 
and previous negative conventional scintigraphy, referred to our 
unit for re-evaluation with parathyroid scintigraphy with lugol 
protocol. The parathyroid scintigraphy study was performed 
according to the usual procedure by acquiring early and late 
planar images (15 and 120minutes) in anterior projection of the 
cervical region, and cervicothoracic SPECT/CT at 120 minutes, 
after intravenous administration of 925MBq (25mCi) of [99mTc]
Tc-MIBI. The lugol protocol consists of taking 5ml/24hours in two 
intakes of 5% strong lugol solution starting 7 days before the test 
and ending on the morning of the study in order to decrease the 
uptake of free [99mTc]pertechnetate by the thyroid gland, and 
thus avoiding possible diagnostic errors. For statistical analysis, a 
p-value <0.05 being considered significant. Results: Seventy-two 
patients were analysed, 52 females and 20 males. The mean age 
was 65 years, range 35-85 years, with a standard deviation of 11.75. 
The diagnosis of hyperparathyroidism was classified as primary 
in 81.9%, normocalcaemic in 16.7% and secondary in 1.4%. Most 
subjects (55.6%) had no concomitant thyroid pathology. Baseline 
scintigraphy was positive in 7.1% of cases, negative in 82.9% and 
inconclusive in 10%. Baseline SPECT/CT was positive in 8.8%, 
negative in 82.5% and inconclusive in 8.8%. Lugol scintigraphy was 
positive in 32.9%, negative in 57.1% and inconclusive in 10%. Lugol 
SPECT was positive in 30.3%, negative in 60.6% and inconclusive 
in 9.1%. The mean dose was 24.27mCi (20-25.97) for the baseline 
study and 24.18mCi (15-27.24) for the lugol test. Significant 
differences were obtained when relating baseline SPECT/CT to 
baseline scan(p=0.000). Also, when comparing lugol SPECT/CT 
vs lugol scan(p=0.000), as well as lugol SPECT/CT with clinical 
diagnosis(p=0.017). Conclusion: The use of the lugol protocol in 
parathyroid studies (scintigraphy + SPECT/CT) has been shown to 
be superior in the diagnosis of patients with hyperparathyroidism, 
allowing detection of the adenoma with a 3:1 ratio with respect to 
conventional studies. Furthermore, SPECT/CT provides differences 
with respect to scintigraphy in both groups (conventional and 
lugol). Only SPECT-CT with lugol appearing to be related to clinical 
diagnosis. 

EP-341
T lymphocyte subpopulation in peripheral blood and 
follicular fluid of patients treated with medically assisted 
fertilization with and without thyroid autoimmunity
S. Petretic Majnaric;  
Clinical Hospital Centre Rijeka, Clinical Department 
of Nuclear medicine, Rijeka, CROATIA.

Aim/Introduction: Analyze lymphocyte subpopulation in 
peripheral blood and follicular fluid (T and B lymphocyte, natural 
killer cells, natural killer T cells) of the patients with positive 
thyroid autoantibodies compared to patients with no thyroid 
autoantibodies. Materials and Methods: One hundred and sixty 
seven female in assisted reproduction were included in the research 
at the Department of gynecology and human reproduction and 
the Clinical department of nuclear medicine, Clinical hospital centre 
Rijeka. Peripheral blood and follicular fluid samples were analyzed at 
the Department of physiology, immunology and pathophysiology 
of the Medical faculty, University of Rijeka, using facscalibur flow 
cytometer for direct flow cytometry. From the samples, after 
centrifugation on a gradient of density, mononuclear cells were 
isolated. Results: The percentage of total T lymphocyte (CD3+) is 
statistically significantly lower in the follicular fluid of the patient 
compared to the peripheral blood regardless of the presence 
of antibodies.The percentage of T helper cells (CD4+ CD3+) is 
statistically lower in peripheral blood and follicular fluid of a patient 
with positive thyroid antibodies compared to patients without ATA.
The percentage of T cytotoxic cells (CD8 + CD3 +) is statistically 
significantly lower in peripheral blood and follicular fluid of the 
patient regardless of the presence of antibodies.The percentage of 
total B lymphocytes (CD19 +) is statistically lower in the follicular 
fluid of the patient regardless of the presence of antibodies. In the 
blood of a patient with elevated thyroid antibodies, the share of 
these cells is significantly lower. Conclusion: Percentage of NKT 
cells, other subpopulation of cells of innate immunity, is statistically 
significantly higher in the blood and follicular fluid of a patient 
with ATA compared to patients without ATA.In the follicular fluid 
of patients with autoimmune thyroid diseases there are changes in 
cells of innate and acquired immunity.
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EP-342
Quantitative bone SPECT/CT for diagnosing osteomyelitis 
of the jaw
W. Choi1, S. Boo2, H. Yoon1, E. Han3;  
1St.Vincent’s Hospital, College of Medicine, The Catholic University 
of Korea, Seoul, KOREA, REPUBLIC OF, 2Seoul St.Mary’s Hospital, 
College of Medicine, The Catholic University of Korea, Seoul, KOREA, 
REPUBLIC OF, 3Yeouido St.Mary’s Hospital, College of Medicine, 
The Catholic University of Korea, Seoul, KOREA, REPUBLIC OF.
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Aim/Introduction: Accurately differentiating between periodontal 
infection/abscess and osteomyelitis is important for a successful 
treatment and management of the complications. Some studies 
have reported the usefulness of bone single-photon emission 
computed tomography (SPECT)/computed tomography (CT) 
in the diagnosis of osteomyelitis. Recently, interest in applying 
quantitative analysis has increased. The purpose of this study was to 
evaluate the usefulness of quantitative bone SPECT/CT in patients 
with suspected osteomyelitis of the jaw. Materials and Methods: 
Blood pool planar imaging and bone SPECT/CT examinations 
were performed in 92 patients with suspected osteomyelitis of 
the jaw. The maximum standardized uptake value (SUVmax) of 
the suspected osteomyelitis was measured from each SPECT/CT 
image. The final diagnosis was established by pathological findings, 
radiologic findings, or clinical follow-up for over 6 months. Results: 
Seventy-eight out of 92 patients were finally diagnosed with 
osteomyelitis. Of the 78 osteomyelitis patients, blood pool planar 
imaging showed increased activity in 67 patients. The sensitivity 
and specificity for blood pool planar imaging were 86% and 64%. 
The SUVmax for osteomyelitis was significantly higher than that of 
periodontal infection (23.93 ± 10.48 vs. 9.82 ± 3.71; p < 0.001). The 
area under the receiver-operating characteristic curve (AUC) for 
SUVmax was 0.935. With a cut-off value of 16.24, its sensitivity and 
specificity for differentiating between osteomyelitis and periodontal 
infection were 79% and 100%. Conclusion: Both blood pool planar 
imaging and quantitative bone SPECT/CT may be useful for the 
evaluation of patients with suspected jaw osteomyelitis. References: 
1. Evaluation of SPECT/CT in the assessment of inflammatory jaw 
pathologies. Modabber A, et al. Eur J Radiol. 2020.2. Quantitative 
SPECT/CT imaging for medication-related osteonecrosis of the jaw: 
a preliminary study using volume-based parameters, comparison 
with chronic osteomyelitis. Ogura et al. Ann Nucl Med. 2019.

EP-343
Diagnostic accuracy of SPECT/CT 99mTc UBI 29-41 in 
musculoskeletal infections and its correlation with 
microorganisms
F. Lemus Ramirez1, A. López Méndez2, D. Arguelles Pérez1, K. Vite 
Pineda3, J. Dominguez4, D. Hernández Oliver5;  
1Insitituto Nacional De Rehabilitación Luis Guillermo Ibarra Ibarra, 
México, MEXICO, 2Insitituto Nacional De Cardiología, México, 
MEXICO, 3HGZ 35 Instituto Mexicano del Seguro Social, Ciudad 
Juárez Chihuahua, MEXICO, 4Dr. Otto Rodriguez Polyclinic II, San 
Pedro, BELIZE, 5Hospital Angeles Universidad, México, MEXICO.

Aim/Introduction: To evaluate the diagnostic accuracy of SPECT/CT 
99mTc-UBI 29-41 in musculoskeletal infections, as well as to evaluate 
the results of bacteriological tests to confirm infection. Materials 
and Methods: SPECT/CT 99mTc-UBI 29-41 performed at the Instituto 
Nacional de Rehabilitación, from 2016 to 2021, were evaluated. 
Inclusion criteria: Suspected musculoskeletal infections, culture 
sample taken at the site of suspected infection, with a difference of 
no more than 5 days from the SPECT/CT study and without antibiotic 
treatment. The results of SPECT/CT and cultures were compared 
to identify: true positives, true negatives, false positives and false 
negatives. Calculations were made of: sensitivity, specificity, negative 
predictive value and positive predictive value. Finally, a report of 
the bacterial microorganisms identified in said positive cultures is 
made. Results: A total of 52 studies were included in the sample, 
of which SPECT/CT 99mTc-UBI 29-41 was positive in 35/52 (67.3%) 
and negative in 17/52 (32.7%). True positives 27/52 studies, true 

negatives 17/52, false positives 8/52, false negatives 0. Obtaining a 
sensitivity of 100%, specificity of 68%, and positive predictive value 
61%, negative predictive value 100%.The identified microorganisms 
were: E. coli, 3/27 (11%), M. tuberculosis 4/27 (14.8%), cocci gram 
+ 2/27 (7.4%), S. aureus 8/27 (29.6%), S. lugdunensis 1/27 (3.7%), S. 
epidermidis 1 (3.7%), S. hominis 1/27 (3.7%), P. disiens 1/27 (3.7%), 
K. pneumoniae 1/27 (3.7 %), S. caprae 1/27 (3.7%), C. perfringens 
1/27 (3.7%), E. fecalis 1/27 (3.7%), S. macensces 1/27 (3.7%), S. lentus 
1/27 (3.7%). Conclusion: Compared to the literature described (1,2), 
we have similar sensitivity (100% vs 99.0, 100%), lower specificity 
(68% vs 94.5, 85.7%), lower positive predictive value (61% vs 98.5, 
93.75% ), similar negative predictive value (100% vs 94.5%, 100%).
In this study we were able to identify the presence of mostly 
Staphylococci species, as well as Enterococci and M. tuberculosis 
species. For endemic countries, SPECT/CT 99mTc-UBI 29-41 can be 
useful in evaluating the pathology. References: 1. Sathekge M, 
Garcia-Perez O, Paez D, El-Haj N, Kain-Godoy T, Lawal I, Estrada-
Lobato E. Molecular imaging in musculoskeletal infections with 
99mTc-UBI 29-41 SPECT/CT. Ann Nucl Med. 2018 Jan;32(1):54-59. 2. 
Shinto AS, Mukherjee A, Karuppusamy KK, Joseph J, Bhatt J, Korde 
A, Upadhya I, Arjun C, Samuel G, Dash A. Clinical utility of 99mTc-
ubiquicidin (29-41) as an adjunct to bone scan in differentiating 
infected versus noninfected loosening of prosthesis before revision 
surgery. Nucl Med Commun. 2017 Apr;38(4):285-290.
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EP-344
Correlation between clinical and imaging parameters to 
assess disease activity in Large Vessel Vasculitis: 18F-FDG 
PET/CT semi-quantitative and cut-off based scores
L. Burroni1, P. Pettinari2, C. Romagnolo1, G. Ghirelli2, A. Palucci1, G. 
Biscontini1, F. M. Fringuelli1, C. Cottignoli1, P. Fraticelli2;  
1Dept. of Nuclear Medicine, “Ospedali Riuniti di Torrette”, 
Ancona, ITALY, 2Dept. of Medical Clinic, Università 
Politecnica delle Marche, Ancona, ITALY.

Aim/Introduction: 18F-FDG PET / CT is now a useful tool to aid 
in the diagnosis and treatment of large vessel vasculitis (LVV). 
Visual assessment methods are more commonly used than 
semi-quantitative assessment scores, although the reliability and 
repeatability of the former is generally lower than that of the 
latter. The aim of our work is to verify the correlation between the 
uptake of 18F-FDG, evaluated with visual and semi-quantitative 
methods, and the inflammatory markers and with the Angio-CT 
(CT-A) results. Materials and Methods: We selected patients with 
LVV (Giant Cell Arteritis, Takayasu’s Arteritis, Aortitis / Periaortitis) 
who had performed 18F-FDG PET / CT without therapy or changes 
in chronic therapy and who had inflammatory marker results 
available and performed CT-A in the meantime (7 days for blood 
tests or 30 days for CTA). Ten subjects were selected as a control 
group from negative cancer stages. Meller’s visual score, SUVmax 
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ratio, and SUVmax/hepatic SUV were all calculated. A Pearson 
correlation analysis between hepatic SUVmax/SUV ratio, and CRP 
(mg/dL) was performed. Two different PCR cut-offs were compared 
depending on disease activity. The ratio of visual class 3 to SUVmax/
hepatic SUV > 1.2 was calculated and compared with CT-A to find 
a correlation with vessel wall thickness, contrast enhancement and 
extension. Results: We evaluated 18 PET/CT scans of 11 patients 
(7F and 4M, mean age 54.3 years), all with inflammatory markers, 
only 13 of them had a CT-A scan to compare. LVV SUVmax was 
statistically superior to controls (student t = 2.97, p = 0.006). The 
linear correlation between SUVmax and CRP was highly significant 
(Pearson: r = 0.7621, p = 0.000237) but also the correlation for the 
SUXmax/hepatic SUV ratio (Pearson: r = 0.6578, p = 0.003005 ). 
Applying a cut-off for SUVmax/hepatic SUV, only when > 1.2 was 
a statistically significant agreement with the PCR found. When PET/
CT was compared to CT-A scans, PET/CT was considered positive 
for a visual score of at least 3 or hepatic SUVmax / SUV> 1.2, related 
to contrast enhancement but not thickening of the vessel wall. 
Conclusion: Although further studies are expected to confirm our 
data, semiquantitative classification methods related to disease 
activity should be implemented and applied to offer a more reliable 
and repeatable tool to assist clinicians in the management of LVV. 

EP-345
Visual Assessment of 18F-FDG PET/CT in Patients Referred 
to Our Department Due to Clinical Suspicion of Large 
Vessel Vasculitis
M. Lara Martínez1, O. Vilahomat2, E. Martínez2, J. Uña2, A. J. 
Allende Riera2;  
1Hospital Universitario de Canarias, Santa Cruz 
de Tenerife, SPAIN, 2Hospital Nuestra Señora de la 
Candelaria, Santa Cruz de Tenerife, SPAIN.

Aim/Introduction: Large vessel vasculitis (LVV) is a group of 
inflammatory granulomatous diseases including giant cell 
arteritis (GCA) and Takayasu’s arteritis (TA). The aim of this study 
is to evaluate the metabolic findings in patients referred to our 
service with clinical suspicion of LVV. Materials and Methods: We 
performed a retrospective descriptive study to assess patients with 
clinically suspected vasculitis with 18F-FDG PET/CT (PET). We used 
a visual grading scale (vascular to liver uptake) proposed in EANM 
guidelines: 0 = no uptake (≤ mediastinum); 1 = low-grade uptake 
(< liver); 2 = intermediate-grade uptake (= liver), 3 = high-grade 
uptake (> liver). Scores 2 and 3 were classified as active disease. 
Results: A total of 62 patients with a mean age of 69 years were 
referred to our service from January 2018 to December 2021. We 
found 28 positive studies for active LVV, 23 patients with grade 3 
and 5 patients with grade 2. 72% of them were women. After PET 
results, all of them started corticosteroid treatment or intensified 
therapy by adding drugs such as methotrexate, cyclophosphamide 
or tocilizumab. The most frequently affected arteries were the 
thoracic (85%) and abdominal aorta (54%), subclavian (50%), carotid 
(29%), femoral (21%) and tibial (18%). All patients with positive PET 
showed alteration   of PCR with a mean of 3.55 (normal less than 0.5), 
ESR with a mean of 43.65 (normal less than 20), and more than half 
of the patients had positive ANCAs. 30% of patients had coexisting 
polymyalgia rheumatica (PMR) in PET, all of them had clinical 
history of pain in the knees, pelvic and shoulder girdle. Despite 
the guidelines recommendations, at least half of the patients had 
already started corticosteroid therapy by the time the PET was 
performed. Conclusion: There is a high pre-test probability of LVV 

assessed by PET in our institution, which led to the introduction or 
intensification of therapy and the incidental diagnosis of PMR in a 
group of patients. All patients with positive PET showed analytical 
alterations such as elevated acute-phase reactants and ANCAs. 
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EP-346
Visual and Semiquantitative Analysis Of 18F-FDG PET/CT 
Results In Patients With Vascular Graft Infection
D. Pursanova, I. P. Aslanidis, O. V. Mukhortova, I. V. Shurupova, I. V. 
Ekaeva, T. A. Trifonova, M. V. Metelkina;  
A.N. Bakulev Scientific Center for Cardiovascular Surgery of the 
Ministry of Health of the Russian F, Moscow, RUSSIAN FEDERATION.

Aim/Introduction: to investigate the features of visual and 
semiquantitative assessment of 18F-fluorodeoxyglucose (18F-FDG) 
PET/CT in patients with suspected vascular graft (VG) infection and 
without it. Materials and Methods: The analysis included results 
of 18F-FDG PET/CT examinations performed in 50 patients (47+17 
y.o.) with VG (48 [20;105] months after implantation) - for suspected 
infection (n = 32) and with malignancies used as control group (n 
= 18). Overall, 62 regions of interest were analyzed: aortic grafts 
(63%), shunts (29%) and stents (22%). PET/CT results were assessed 
using: 1) visual analysis of the type and intensity of 18F-FDG uptake; 
2) semi-quantitative analysis with calculation of SUVmax and 3 
SUVratios (using aorta, liver and lung reference zones). All PET/
CT results were verified by clinical (including 6 months follow-
up after PET/CT), laboratory and intraoperative (n=24) data: VG 
infection was confirmed in 20 and ruled out in 30 patients in 24 
and 38 areas of VG, respectively. Results: Visual analysis of PET/
CT results showed that in the most of the VG areas with true 
pathological 18F-FDG uptake (n=24) its distribution was focal - in 
21/24 (88%) and of high intensity - in 19/24 (79%). Semiquantitative 
analysis confirmed significantly higher values of SUVmax and all 3 
SUVratios in areas with VG infection, compared with areas without 
infection (p<0.001). According to ROC analysis, the optimal liver 
SUVratio threshold was of 2.05 (AUC = 0.868) with sensitivity 86% 
and specificity 76%. Combined interpretation of PET/CT results 
- visual and semiquantitative using liver SUVratio - allowed to 
increase the specificity from 53% to 93% and the accuracy from 
72% to 96%, maintaining 100% sensitivity. Conclusion: Obtained 
results confirmed 18F-FDG PET/CT to be highly informative in the 
diagnosis of VG infection. For VG infection the focal 18F-FDG uptake 
of high intensity is typical. Combined interpretation of PET/CT 
results increases its specificity and accuracy. Liver SUVratio over 2.05 
(AUC = 0.868) is the most informative indicator for the diagnosis of 
the VG infection. 
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EP-347
The Role Of FDG-PET/CT In Tuberculosis
E. Llinares-Tello1, I. Sánchez-Rodríguez1, M. Santín-Cerezales2, J. 
Suils-Ramón1, L. Rodríguez-Bel1, P. Notta1, M. Pudis1, C. Martínez-
Ramos1, S. Bondia-Bescós1, B. Hervás-Sanz1, J. Robles-Barba1, J. 
Vercher-Conejero1, A. Palomar-Muñoz1, M. Cortés-Romera1;  
1PET/CT Unit. Department of Nuclear medicine. IDI. Bellvitge 
Universitary Hospital, Hospitalet de Llobregat (Barcelona), 
SPAIN, 2Department of Infectology/Internal Medicine. Bellvitge 
Universitary Hospital, Hospitalet de Llobregat (Barcelona), SPAIN.

Aim/Introduction: Utility of 18F-FDG-PET/CT in tuberculosis (TB). 
Materials and Methods: Fourty-seven patients were included with 
a mean age of 46 years (range 15-84). Patients were referred to our 
department and were classified in two groups according to different 
clinical settings for referral: 1) 40 patients at initial evaluation (fever 
of unknown origin, solitary pulmonary nodule and/ or lymph-
nodes characterization or TB suspicion) and 2) 7 patients for 
evaluation of TB treatment response (4 under tratament and 3 at 
the end of the treatment (EOT)). All patients underwent a whole 
body PET/CT at 60-120 minutes after intravenous administration of 
3.7MBq/Kg FDG. A second PET/CT was performed in 35 patients. 
PET/CT was considered positive if focal accumulation of the 
tracer was detected outside of the areas of physiological uptake. 
We established different pattern of FDG uptake according to the 
sites of involvement: pulmonary (lung and/or hilar-mediastinal 
lymph-nodes), extrapulmonary (lymph-nodes and/or organs) and 
disseminated (pulmonary and extrapulmonary). The results were 
compared with the final diagnosis based on the microbiological 
assays, biopsy, bronchoalveolar lavage, tuberculin skin test, 
interferon gamma release assay (IGRA) and BKK sputum. Results: 
Fourty-four out of 47 patients had a positive PET scan (94%). The 
average of SUVmax was 9.4 (range 2.5-22.5). The patterns of FDG 
uptake were: pulmonary (13), extrapulmonary (23: 15 lymphatic, 4 
muscle, 2 bone, adrenal, retroperitoneal fibrosis, vocal cord, pleura 
and skin) and disseminated (8: lymphatic, cavum, cerebral, spleen, 
articular, liver, pericardium and gastric). Within the group of 40 
patients for initial evaluation 35 of them (87%) were confirmed the 
final diagnosis as TB and the remaining 5 patients, bacteriologically 
unconfirmed, due to clinical suspicious and the pattern of FDG 
uptake were categorized as TB (disease activity disappeared after 
TB treatment). PET/CT helped as guide to the most appropriate site 
for biopsy in 22 (55%). Follow-up after TB treatment was assessed 
by PET/CT in 32/40 (12 negative, 18 markedly reduction of activity 
and 2 positive). In the group of 7 patients for monitoring treatment 
PET/CT: 6 had a positive PET (4 under treatment and 2 EOT) and 
1 had a negative PET (EOT). Mycobacterium-drug-resistant was 
confirmed in 2 patients. PET/CT modified the therapeutic approach 
in 4 patients. In two patients TB reactivation could not be verified. 
Conclusion: FDG-PET/CT helps to assess the activity of TB lesions, 
guide biopsy from active sites, demonstrates the correct extension 
of TB and is useful for monitoring response to therapy. 

EP-348
Role of [18F]FDG PET/CT in assessing patients with IgG4-
related disease
M. Pudis1, M. Cortés-Romera1, S. Bondia-Bescós1, X. Solanich-
Moreno2, B. Hervás-Sanz1, A. Palomar-Muñoz1, M. E. De Lama 
Salvador3, C. Martínez-Ramos1, E. Llinares-Tello1, J. Robles-Barba1, 
R. Llatjos-Sanuy4, M. Buaki-Sogo1, L. Rodríguez-Bel1;  
1Nuclear Medicine - PET (IDI) Department, Bellvitge University 
Hospital - IDIBELL, L’Hospitalet de Llobregat, SPAIN, 2Internal 
Medicine Department, Bellvitge University Hospital - IDIBELL, 
L’Hospitalet de Llobregat, SPAIN, 3Radiology Department, 
Bellvitge University Hospital - IDIBELL, L’Hospitalet de Llobregat, 
SPAIN, 4Anatomical Pathology Department, Bellvitge University 
Hospital - IDIBELL, L’Hospitalet de Llobregat, SPAIN.

Aim/Introduction: The objective of the this study was to evaluate 
the utility of 2-deoxy-2-[18F]fluoro-D-glucose ([18F]FDG) positron 
emission tomography/computed tomography (PET/CT) in 
comparison to other imaging techniques (CT and magnetic 
resonance imaging (MRI)), in assessing patients diagnosed with 
immunoglobulin G4 (IgG4)-related disease (IgG4-RD). Materials 
and Methods: We retrospectively reviewed the records of all 
the patients (p) that were derived to our department for [18F]
FDG PET/CT with clinical suspicion of IgG4-RD between the year 
of 2011 and 2014. Out of 54p reviewed, 34p with a final clinical/
anatomopathological diagnosis of IgG4-RD were selected. In 
these patients we analyzed: gender, age, serum IgG, IgG4 and 
IgE concentrations, organs affected, biopsies, clinical phenotype 
(group1: pancreatic-hepato-bialiary; group2: retroperitoneal 
fibrosis and/or aortitis; group3: head and neck limited; group4: 
classic Mikulicz syndrome with systemic involvement), findings 
on PET/CT compared to other imaging techniques (CT/MRI) and 
response to treatment. Results: Of the 34p, 21p were male (average 
age of 56-yo[38-79]) and 13p female (average age of 52-yo[35-66]). 
An elevated serum IgG concentrations were reported in 16p(52%) 
and IgG4 in 22p(71%). IgE serum concentrations were elevated in 8 
out of 17p studied (47%). The mean number of organs affected was 
2,22 [1-5]; 8p with only one organ affected. The most commonly 
affected organs were the lymph nodes (14 cases) followed by the 
salivary glands (11 cases). At least one biopsy was performed in 
23p. The most common clinical phenotype was group 4 in 13p, 
followed by group 2 in 7p, group 3 in 6p and group 1 in 3p. We 
were not able to classify 5p due to an atypical presentation. All of 
the cases presented at least one finding on [18F]FDG PET/CT (mean 
SUVmax of 4,7), and in 18p (62%) at least one additional finding 
compared to other imaging techniques (29p with CT/MRI). Out 
of 24p with CT, in 9p PET/TC did not find any additional finding. 
In 11p an MRI was performed, mostly orbital (4p) and cholangio-
MRI (4p), to complete the study. 25p presented a good response 
to treatment with glucocorticoids, in 2p we lost follow-up and 1p 
did not respond to GC and was treated with immunosuppressive. 
Conclusion: Detection of the multi-organ involvement before 
treatment is important for patients with IgG4-RD. [18F]FDG PET/CT 
is an effective tool for assessing the extension of lesions in patients 
with IgG4-RD. It provides a visual analysis of organ involvement and 
could be used for evaluation response to treatment. 
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EP-349
Evaluation of the role of 18F-FDG PET-CT in the assessment 
of response to treatment in patients with Malignant 
External Otitis
A. Cherino Talens1, C. Sampol Bas1,2, B. Luna Molero1, C. Medina 
Soldado1, J. Amaya Saumet1, L. Nieto Morcillo1, N. Orta Tomás1,2, 
M. Valiente Alarcón3, C. Peña Viloria1,2;  
1Nuclear Medicine Department. Hospital Universitari Son 
Espases, Palma de Mallorca, SPAIN, 2IdISBa, Palma de 
Mallorca, SPAIN, 3Radiopharmaceutical Department. Hospital 
Universitari Son Espases, Palma de Mallorca, SPAIN.

Aim/Introduction: Malignant External Otitis(MEO) is a rare life-
threatening pathology that predominantly affects diabetic and/
or immunosuppressed patients,being Pseudomona Aeruginosa 
the most common causal agent.Current imaging techniques are 
limited for follow-up and evaluation of response to treatment 
and there is not a clear algorithm regarding their use,being 
the current evidence limited.The aim is to evaluate the role of 
18F-FDG PET-CT in the assessment of response to treatment 
in patients with diagnosis of MEO. Materials and Methods: 
14patients included(mean age76yo;12V-2M; 93%DM),with MEO 
diagnosis(64% caused by Pseudomona A.).Of them,12 referred 
for evaluation of response to prolonged antibiotic therapy 
and 2 after hyperbaric chamber treatment.A total of 21 PET-CT 
scans were performed(2BEDS Head and Neck) according to the 
standard glycemic and fasting protocol with 18F-FDG weighted 
adjusted doses,after a minimum 60 min incorporation and delayed 
imaging in selected cases.SUVmax lbm analysis were performed 
and PET-CT results were correlated with follow-up. Results: Of 
the 14p,2 of them had exclusively soft tissue involvement of the 
external auditory canal(EAC),5 acute osteomyelitis(AOM) limited 
to bony structures and soft tissue of EAC,and 7 AOM of the skull 
base and nasopharynx soft tissue involvement. Of the 21 PET-CT 
performed,7 were considered negative,4 without FDG uptake and 
3 with low-residual uptake(SUVmax range:2.07-4.96).In all cases, 
clinical recovery is confirmed with 1 death due to another cause.
The remaining 14 were considered positive with a mean SUVmax 
of 5.90(range 4-9.18),having performed late images exclusively in 8 
with a mean late SUVmax of 6.88(5.27-9.79).In 12 it was correlated 
with persistence of infectious activity in clinical follow-up and in 
2 patients there was clinical recovery(9.5% FP).Of these 2,one had 
exclusive soft tissue involvement and the other temporomandibular 
joint involvement in PET-CT results. All the patients with exclusive 
involvement of the EAC(soft tissues and/or bone limited) had a 
favorable clinical recovery. In that group we found the 2 FP with 
an early-late SUVmax range of 4-5.27 and 3.8-4.2, respectively.The 
Sensitivity, Specificity, PPV, and NPV of PET-CT were 100%, 77.7%, 
85.7% and 100%, respectively. Of the group of AOM of skull base,1 
had recovered by hyperbaric chamber treatment, 3 died by MEO 
and 3 continue with antibiotic therapy. Conclusion: In evaluation of 
response in MEO,18F-FDG PET-CT shows its usefulness in making the 
decision to continue or stop antibiotic therapy, with good sensitivity 
and specificity. There is an overlapping of early SUVmax(3-4.5) in 
some patients with residual inflammatory activity indistinguishable 
from persistent infectious activity, making necessary clinical 
correlation. 

EP-350
Association of Bone Mineral Densitometry with Radiologic 
Grading of the Hip among Patients with Hip Osteoarthritis
I. Bandong, S. F. Estanislao, C. J. Santos;  
St. Luke’s Medical Center-Quezon City, Quezon City, PHILIPPINES.

Aim/Introduction: Osteoarthritis (OA) is one of the most common 
chronic joint disorders of the elderly population and one of the 
leading causes of disability, while osteoporosis is the most common 
metabolic bone disease, conferring fragility and risk of fracture. The 
aim of this study is to determine the association of bone mineral 
density (BMD) of the femur and lumbar spine with radiologic 
Kellgren-Lawrence (KL) grading of the hip. Materials and Methods: 
This is a retrospective cross-sectional analytical study of 256 
participants who underwent both X-ray of the hips and bone mineral 
density of the lumbar spine and both femora. Radiographs of the 
hips were evaluated using the KL radiologic scale by 1 radiologist 
who was blinded from the clinical data and results of the bone 
densitometry studies. BMD analysis was processed and evaluated 
by 1 nuclear medicine physician. Results: There were 15 (5.9%) 
patients with severe osteoporosis, 121 (47.3%) with osteoporosis, 
95 (37.1%) with osteopenia and 25 (9.8%) with normal BMD. There 
is greater association of decreased BMD in women compared to 
men (p-value: 0.031). A direct relationship between osteoporosis 
and increased KL grading was observed (p-value: 0.006 on the 
right hip and 0.036 on the left), as well as between osteoporosis 
and obesity (p-value: <0.001). There is no significant association 
between diabetes and KL grading of hip osteoarthritis (p-value: 
0.119 on the right and 0.406 on the left for males; 0.877 on the 
right and 0.553 on the left for females). Conclusion: Osteoporosis, 
presenting as decreased BMD, is significantly associated with more 
severe KL grading of hip OA and increased BMI among older Filipino 
women. No significant association was seen between diabetes and 
hip OA. References: 1.Hartley A, Gregson CL, Paternoster L, Tobias 
JH (2011). Osteoarthritis: Insights Offered by the Study of Bone Mass 
Genetics [Internet]. Vol. 19, Current Osteoporosis Reports. Springer; 
2.Chaganti RK, Parimi N, Lang T, Orwoll E, et al (2010) ). Bone mineral 
density and prevalent osteoarthritis of the hip in older men for 
the Osteoporotic Fractures in Men Study Group. Osteoporos 
Int;21(8):1307-16. 3.Hardcastle SA, Dieppe P, Gregson CL, Arden 
NK, et al (2015) Individuals with high bone mass have an increased 
prevalence of radiographic knee osteoarthritis. Bone;71:171-9. 4. 
Sezer I, Illeez OG, Tuna SD, Balci N (2010). The Relationship Between 
Knee Osteoarthritis and Osteoporosis. Eurasian J Med;42(3):124-7.
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EP-351
Dynamic renal scintigraphy and SPECT/CT in patients with 
suspected chronic obstructive pathology
S. Bonfante, A. Tavellin, D. Carazzato, S. Rossetto, D. Grigolato;  
Ospedale Mater Salutis, Legnago, ITALY.

Aim/Introduction: to evaluate the contribution of SPECT/CT 
to the clinical decision-making when chronic ureteropelvic or 
uretero-vescical junction obstruction is suspected at the dynamic 
renal scintigraphy which is routinely performed to evaluate renal 
function and collecting system washout. Materials and Methods: 
14 adults with history of renal colics and suspected chronic 
obstruction of the collecting system where submitted to 99mTc-
mercaptoacetyltriglicine (MAG3) renal dynamic scintigraphy 
(RDS) with furosemide administration between January and 
February 2022. Patients were well-hydrated, DRS was carried out 
immediately after the i.v. injection of 120 -160 MBq with patient in 
supine position and camera posterior. Angiographic sequence for 1 
min, followed by dynamic acquisition for 30 min. Lasix (20 mg i.v.) 
was administered when the collecting system was well-visualized, 
typically 10 minutes post injection. At the end of DRS, after voiding 
the bladder, a static, planar posterior 1 min acquisition of the 
abdomen was obtained. The scans were immediately analyzed 
and in case of poor lasix response with rising curves an abdominal 
SPET/CT study was carried out (GE, NM/CT 640, Optima, 120kV, 
30mA, zoom 1, matrix 128x128, pith 1.25,). Results: Two patients 
had poor diuretic response at DRS and had an abdominal SPET/CT 
study to try to explain the cause of their abnormal results. In one 
case hyperdense material was observed inside the iliac tract of the 
ureter with discrete dilatation of its proximal portion, suggesting 
the presence of lithiasis. The other patient had moderate pelvic 
dilatation, the first tract of the ureter was enlarged followed by a 
sharp shrinkage without any other anatomical finding, suggestive 
for a juntopathy. Both patients were then referred to the urologists, 
uro-CT which confirmed the data previously detected in nuclear 
medicine. Conclusion: Combining MAG3 DRS and abdominal SPET/
CT in patients with poor lasix response suggestive for obstruction 
in collecting system can give rapid information about the origin 
of the abnormalities observed to the clinicians and speed up the 
diagnostic and therapeutic process. 

EP-352
Diagnosis of pleuroperitoneal communication in 
peritoneal dialysis patients by means of Tc99m-MAA 
peritoneal scintigraphy
L. Burroni, F. M. Fringuelli, G. Biscontini, A. Palucci, C. Romagnolo, 
C. Cottignoli;  
“Ospedali Riuniti” Hospital, Department of 
Nuclear Medicine, Ancona, ITALY.

Aim/Introduction: Peritoneal dialysis (PD) is a possible therapeutic 
choice in patients with advanced chronic kidney disease, although 
it is not without complications. Infusion of fluid into the peritoneal 
cavity leads to an increase in intra-abdominal pressure, which 
can sometimes produce chest leaks, resulting in pleuroperitoneal 
communication. While it is a rare complication, it nevertheless 
leads to high dropout rates among patients using the technique. 
Hydrothorax is a complication associated with PD that is primarily 
secondary to pleuroperitoneal communication. Pleuroperitoneal 
communication occurs in approximately 1.6% -10% of patients with 
PD; it was more common in women than in men and was more to 
the right than to the left. Diagnosis should be suspected in patients 
with sudden dyspnea with low ultrafiltration and pleural effusion on 
chest x-ray. Peritoneal rest and a temporary transfer to hemodialysis 
and pleurodesis can be effective therapeutic strategies.Our aim is to 
evaluate the safety and efficacy of the diagnosis of pleuroperitoneal 
communication in patients on peritoneal dialysis by scanning with 
Technetium-99m-labeled Macroaggregated Albumin. Materials 
and Methods: In the last year, four of our patients presented 
the sudden appearance of a right ipsilateral pleural effusion. In 
the suspicion of peritoneo-pleural communication, the patients 
underwent a scintigraphic study the following day. The examination 
was performed by introducing 2000 ml of dialysis solution marked 
with about 185 MBq of Technetium-99m-labeled macroaggregated 
albumin (99mTc-MAA) into the abdomen, evaluating in the 
following hours, up to 24, if the onset of dose activity in the pleural 
cavity could be recorded. Results: In all patients, the tracer is 
homogeneously distributed at the level of the peritoneal cavity. 
The sequential images obtained on the thorax and abdomen 
in the anterior and posterior projections at 10’, 30’ and 60’ do not 
document the presence of activity at the level of the pleural cavity 
in two patients. The image acquired at 3 hours confirms the lack 
of activity in the chest, excluding pleuroperitoneal communication. 
On the other hand, a progressive uptake in the right lung field was 
visualized in two patient from the first images, allowing the diagnosis 
of pleuroperitoneal fistula. Conclusion: In our experience, the 
scintigraphic study, through the introduction of a “labeled” dialysis 
solution into the abdomen, made it possible to confirm the clinical 
doubt of hydrothorax in patients on peritoneal dialysis within 24 
hours, thus allowing a certain diagnosis with subsequent motivated 
passage of the patients undergoing hemodialysis treatment. If the 
patient does not exhibit pleuroperironeal communication, he 
can continue to perform peritoneal dialysis, which is more easily 
performed and appreciated than hemodialysis. Although not very 
common, this scintigraphic examination is easy, non-invasive, 
inexpensive and is of its importance in the management of patients 
on dialysis with hydrothorax.
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EP-353
Diagnostic role of geometric mean calculation of renal 
split function applicable in patients with kidney disease 
using dynamic renoscintigraphy
P. Korol1, O. Shcherbina1, M. Kostylev2;  
1Shupik National University of Health of Ukraine, 
Kiev, UKRAINE, 2Shalimov National Institute of 
Surgery of Transplantation, Kiev, UKRAINE.

Aim/Introduction: The aim of this work was to evaluate whether it is 
possible, by Calculating the Geometric Mean (GM), to partially correct 
soft tissue damping artifact due to differences in kidney positioning. 
In this study, we assessed cleavage function by GM calculation in 
patients with normal and diseased kidney function and compared 
results from routine (posterior) imaging measurements. Materials 
and Methods: We reviewed sequential kidney scans using 99mTc-
DTPA from 185 patients with posterior imaging. To calculate the GM 
region of interest, each kidney and background were drawn by 2 
experienced operators without seeing the clinical data of the Hermes 
HybridViewer V2.6, similar to a clinical routine. Serum creatinine 
closest to the date of the renal scan was also obtained. 7 patients were 
excluded due to poor image quality and 20 cases with renal lesions 
were analyzed separately. An additional 18 patients were excluded 
due to lack of recent creatinine (most with normal remote creatinine). 
The posterior split function of the right kidney was calculated and 
GM was compared with Student’s t-test. Continuous variables were 
presented as mean ± standard deviation. Results: Of 140 patients 
with a kidney scan (age: 48.3 ± 9.4, F:M=71:69), 78 had normal 
creatinine (71.3±11.2, group 1) 62 had an abnormal creatinine level 
(141.1±81.4, group 2). interval 31.6±27.8 days. The mean split function 
of the right kidneys was 55.4±9.6% of GM compared with 54.8±9.2% 
from posterior for group 1 and 51.5±10.5% of GM, compared with 
50.4±9.8% from posterior for group 2. Difference on the right kidney 
split function between GM and posterior view was 2.74±1.23% for 
the 1st group and 4.18±1.89% for the 2nd group (t-test, p=0.003). 
There was a moderate to strong correlation between kidney split 
produced by both operators (Pearson correlation coefficient: 0.71). Of 
20 patients with kidney tumors difference between GM and rear view 
split function amounted to 7.1±3.9%. Conclusion: The GM method 
is applicable to patients with normal and abnormal kidney function. 
The study showed that the GM calculation could be more clinically 
significant in patients with renal insufficiency than normal. function 
(difference 2.7% vs 4.2%). Given the absence of additional radiation 
exposure or additional imaging time for the geometric method, it 
is recommended to use it in the routine assessment of renal split 
function.

EP-354
Drainage patterns and differential functions in patients 
with unilateral duplicated kidney using 99m Technitium-
L,L ethylenedicysteine (LLEC) renal scintigraphy- A 
retrospective observational study from a tertiary care 
centre in India
J. Jaleel, A. S. L, S. Jha, S. Sagar, K. Subudhi, R. Kumar, M. Bajpai, S. 
Agarwala, M. Tripathi, K. B. Chandra, C. S. Bal;  
AIIMS, New Delhi, INDIA.

Aim/Introduction: A duplex kidney is usually first diagnosed by 
ultrasonography. But it cannot give any information on differential 
functions of moieties and obstruction. Aim of this study is to analyze 
the differential functions and drainage patterns in patients with 
unilateral duplex kidney using dynamic renal scintigraphy with 
99mTc labelled LLEC. Materials and Methods: We retrospectively 

analysed 99mTc-LLEC renal dynamic scans done in our department 
from January 2017 to September 2021. Patients diagnosed with 
unilateral duplex kidneys on ultrasound were included. All the 
images were analysed by two nuclear medicine physicians. Presence 
of hydronephrosis were noted. Time activity curve was obtained by 
drawing Region of interest (ROI) over both kidneys and peri renal 
background ROIs. Differential function of both kidneys and drainage 
patterns were noted. Same was repeated by drawing ROIs on 
upper moieties (UM) and lower moieties (LM). Differential function 
were categorized as preserved (>45%), mildly impaired (35-45%), 
moderately impaired (20-35%), severely impaired (10-20%) and poor 
(<10%). Results: We recruited 181 patients who satisfied inclusion 
criteria. Duplex was right sided in 69 (38.1%) and left sided in 112 
patients (61.9%). 73(40.3%) had hydronephrotic and 24 (13.3%) had 
hydroureteronephrotic UM. 76 (42%) had hydronephrotic and 20 
(11%) had hydroureteronephrotic LM. Of 73 hydronephrotic UM, 
18 (24.66%) had preserved, 8 (10.95%) mildly impaired, 29 (39.73%) 
moderately impaired (20-35%), 14 (19.18%) severely impaired and 4 
(5.48%) poor differential functions. In 24 hydroureteronephrotic UM, 
10 (41.67%) had preserved, 3 (12.5%) mildly impaired, 7 (29.17%) 
moderately impaired, 2 (8.33%) severely impaired and 2 (8.33%) 
poor differential function. Of 76 hydronephrotic LM, 43 (56.58%) had 
preserved, 7 9.21%) mildly impaired, 14 (18.42%) moderately impaired, 
8 (10.52%) severely impaired and 4 (5.26%) poor differential function. 
In 20 hydroureteronephrotic LM, 9 (45%) had preserved, 1 (5%) mildly 
impaired, 5 (25%) moderately impaired, 2 (10%) severely impaired 
and 3 (15%) poor differential function. Features pelvi-ureteric junction 
obstruction was observed in 12 (17.39%) UM and 15 (13.39%) LM. 
Features of vesico-urteric junction obstruction was observed in 4 
(5.8%) UM and none of the LM. Indirect evidence of vesico-ureteric 
reflux (VUR) was noted in 4 (3.5%) LM and 1 (1.04%) UM. Conclusion: 
Dynamic renal scintigraphy done in patients with duplex collecting 
system with hydronephrosis or hydroureteronephrosis can identify 
whether they require surgical intervention or not. Also dynamic renal 
scintigraphy can be used as a one stop shop for assessing relative 
function of both moieties, drainage patterns and identifying VUR. 
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EP-355
Additional late imaging in diuretic renography
J. Pilz1, L. Steinkellner1, G. Rendl2, G. Schweighofer-Zwink2, C. 
Pirich2, J. Dierneder3;  
1Department of Urology, Ordensklinikum Linz, Linz, AUSTRIA, 
2Department of Nuclear Medicine and Endocrinology, 
University Hospital Salzburg, Paracelsus Medical University, 
Salzburg, AUSTRIA, 3Department of Nuclear Medicine and 
Endocrinology, Ordensklinikum Linz, Linz, AUSTRIA.

Aim/Introduction: 99mTc Mercaptoacetyltriglycine (MAG3) diuretic 
renography is the gold standard to diagnose obstruction high 
grade hydronephrosis in children. This study aims to optimize the 
interpretation and to reduce the radiation exposure for children 
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caused by repetitive imaging due to equivocal findings of impaired 
drainage curves using additional late imaging acquired 120min after 
tracer injection. Materials and Methods: Retrospectively, 99mTc-
MAG3-examinations of 37 patients (19 male, 18 female, age: 3-18 
months, median age: 5 month) with pelicalyceal dilatation equal or 
greater than SFU III° were analyzed. Every patient was adequately 
hydrated and received a body weight (bw) adapted dose of 
Furosemid (1mg/kg bw) twenty minutes after tracer injection. 
Additionally to the standard protocol (30min dynamic imaging), 
late imaging was performed 120 minutes after tracer application. 
Nine board certified physicians (n=4 nuclear medicine physicians, 
n=5 pediatric urology physicians) reviewed the examinations with 
(group 1) and without late imaging (group 2) and graded the images 
from 1 to 5 (1 = “normal”, 3 = “equivocal” and 5 = “clear obstruction”). 
Statistical analyses were performed by Mann-Whitney U test using 
the R-software version 4.0.0. Results: The ratings of the two observed 
groups, with and without late imaging, differed significantly with 
a smaller median of average ranks for late imaging compared to 
standard imaging (p<0.001). More than 75% of the assessments 
showed a smaller average rank, i.e. no significant obstruction, in the 
late compared to the initial routine images of a MAG-3 scintigraphy. 
Equivocal ratings decreased from 39% in the standard imaging 
group to 28% in the late imaging group (p=0.003). Conclusion: This 
study showed that additional late imaging has a potential impact 
on the evaluation of MAG3 diuretic renographies in this cohort and 
may therefore be highly beneficial in order to reduce the number 
of equivocal findings. 
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EP-066
Why Technegas is Fast Replacing 99mTc-Based Aerosols in 
Lung Scintigraphy
H. Hughes;  
BCIT, Burnaby, BC, CANADA.

Aim/Introduction: Technegas is fast becoming the gold standard 
for lung ventilation scintigraphy in Canada. Technegas is a carbon-
based nanoparticle bound to 99mTc which is small enough to 
behave more like a gas than an aerosol. Due to its small size, 
Technegas can easily perfuse the peripheral airways and does not 
aggregate in the central airways like larger aerosol particles often 
do. Furthermore, since the Covid-19 pandemic began, there has 
been a significant drop in ventilation studies performed due to 
the risk of exposure to the virus when using traditional aerosols. 
Improved image quality, fast and easy administration, enhanced 
patient comfort, and ability to safely administer Technegas with 
Covid-19 positive patients makes Technegas far superior to 
traditional Tc-based aerosols. Materials and Methods: A review of 
the literature comparing Technegas to other commonly used 99mTc-

based lung ventilation imaging agents was conducted. Recent 
purchasers of Technegas units were interviewed to determine their 
motivation for switching to Technegas and their overall impression 
with using it after changing over. Results: The small particle size, 
reduced central airways deposition, and lack of lung clearance 
leads to improved count-statistics and better target-to-non-target 
ratio, which allows for SPECT imaging, which is not feasible when 
using traditional aerosols. Technologists report that administering 
Technegas is far easier and faster than administering traditional 
aerosols. Often patients only require 1 or 2 breaths of Technegas to 
achieve the desired count rate, as opposed to 5 or more minutes 
of breathing an aerosol. Technegas is a “dry” aerosol, which means 
that it is considered a non-aerosol generating procedure, so it is safe 
to use on Covid-19 positive patients. Justifying the small start-up 
cost to purchase a Technegas generator was the limiting factor for 
departments delaying their switch to Technegas. Canada’s health 
care system is publicly-funded, which often delays widespread 
access to technological advancements. The Covid-19 pandemic has 
increased demand for Technegas across Canada, which has resulted 
in increased funding to purchase more Generators. Conclusion: 
Technegas is far superior to other 99mTc-based aerosols used in 
ventilation imaging and is fast replacing Tc-based aerosols as the 
agent of choice in nuclear medicine departments across Canada. 
References: Currie CM. Technegas Lung Ventilation. Journal of 
Nuclear Medicine Technology, December 2021, 49: 311-312. 
Jögi J, Jonson B, Ekberg M, and Bajc M. Ventilation-Perfusion 
SPECT with 99mTc-DTPA Versus Technegas: A Head-to-Head Study 
in Obstructive and Nonobstructive Disease. Journal of Nuclear 
Medicine Technology, May 2010, 51 (5): 735-741; DOI: https://doi.
org/10.2967/jnumed.109.073957

EP-067
Diagnostic validity of salivary scintigraphy in patients 
with Sjogren’s Syndrome: A restrospective and descriptive 
cohort study
C. Ruiz Corbalán, A. S. De Agrela Serrao, A. M. Leiva Montejo, 
D. R. Cáceres Silva, T. Moreno Monsalve, J. F. Contreras Gutierrez, 
A. C. Hernandez Martinez, M. I. Castellón Sanchez, J. L. Navarro 
Fernandez, L. Frutos Esteban, T. Rodriguez Lorcano, L. Mohamed 
Salem;  
Hospital Clínico Universitario Virgen de la Arrixaca, Murcia, SPAIN.

Aim/Introduction: The purpose of this study is to establish the 
correlation of salivary scintigraphy’s results with the clinical 
diagnosis of Sjogren’s Syndrome (SS). According to different 
studies, salivary scintigraphy is a non-specific test to diagnose SS, 
therefore neither it is not considered as gold standard, nor the 
first test being requested. Nevertheless, in daily medical practice 
and since it has high sensibility, it is an image test which is usually 
requested to support a proper diagnosis of SS and still has clinical 
relevance to physicians. Materials and Methods: This retrospective 
cohort study identified 53 patients, 49 women and 4 men, with 
SS symptoms who were submitted for a salivary scintigraphy 
from 1st January 2020 to 17th March 2022. Median age was 53 
years old. All patients were injected with 259 MBq of intravenous 
Tc99m-pertecnectate and simultaneously, dynamic images were 
acquired during 30 minutes with lemon juice intake at minute 15. 
Given the quantitative and graphic results of salivary scintigraphy, 
patients were classified by Schall’s classification in 4 stages, which 
were determined as positive (stage 3-4) or negative (stage 1-2) 
result. To determinate the correlation between the image test 
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and the clinical diagnosis of SS, patients’ symptoms of glandular 
dryness and parotid and submaxillary glands grade of disfunction, 
were taken into consideration. Results: From our 53 patients, 44 
referred symptoms of glandular dryness and 9 did not. According 
to Schall’s classification, they were classified in stage 1 (n=3), stage 
2 (n=20), stage 3 (n=22) and stage 4 (n=8). From those who had 
symptoms, only 24 had a positive result in salivary scintigraphy. The 
remaining 20 patients had a negative result. From the 9 patients 
who had no symptoms of glandular dryness but other kind of 
symptoms and needed a salivary scintigraphy, 6 were positive and 
3 were negative. Given these results, our study showed a sensibility 
of 54.5% with a specificity of 33.3%. The positive predictive value 
was 80% and the negative predictive value was 13%. Conclusion: 
Salivary scintigraphy’s results may not be enough to diagnose a 
patient of SS, making necessary other kind of tests as gold standard. 
Nevertheless, a patient with a positive scintigraphy most likely will 
show signs and symptoms of SS. 

EP-068
Diagnostic value of red cell mass measurement in patients 
diagnosed with polyglobulia using isotope dilution 
techniques
L. Baz1, M. H. García-Ruiz1, R. Maestre-Cutillas1, M. Piris-
Villaespesa2, L. Bolea-Jarreta2, G. Moreno-Jiménez2, J. A. Pérez-
Iruela1;  
1Radiopharmacy Unit. Ramón y Cajal University 
Hospital, Madrid, SPAIN, 2Haematology Department. 
Ramón y Cajal University Hospital, Madrid, SPAIN.

Aim/Introduction: The aim of this study is to determine the 
sensitivity (SE) and specificity (SP) of the determination of red 
cell mass (EM) and blood volume in patients with suspected 
polyglobulia (PG), using the 51Cr-labeling method (51Cr-H) and 
the 99mTc-labeling method (99mTc-H). The percentage deviation 
from the red cell mass measurement in PG patients and healthy 
patients in males and females will also be determined. Materials 
and Methods: A retrospective study was performed on 80 patients 
whose red blood cells were determined with 51Cr-H and 75 patients 
with 99mTc-H. SE and SP were estimated for both labelling methods. 
The EM data obtained and its deviation from the normal value were 
compared with the final diagnosis. Patients with a diagnosis of 
primary PG, secondary PG, polycythaemia vera and erythrocytosis 
were considered sick. To obtain this diagnosis, data such as red 
cell mass, haemoglobin, haematocrit, JAK2 mutation, MCV, MCH, 
MCHC, RDW and clinical diagnosis were studied. Risk factors (RF) 
such as diabetes, smoking, hypertension, dyslipidaemia, apnoea 
and obesity were also taken into account. Results: Elevated EM was 
considered to be those cases in which the value was more than 
20% different from the normal value. In those patients whose EM 
was determined with 51Cr-H (N = 80), the following results were 
obtained: SE=37.3% and SP=80%. In patients with 99mTc-H (N = 75), 
SE=52.2% and SP= 87.5%. Of the patients tested with 51Cr-H, 88.7% 
(71/80) had some RF, of which 95% (68/71) were diagnosed with 
PG. In the population tested with 99mTc-H, 81.3% (61/75) had some 
RF, of which 88.5% (54/61) were diagnosed with PG. Among the 
RFs, 30.6% of the population had obesity, 21.3% dyslipidaemia and 
19.4% hypertension in the whole study population. The percentage 
of deviation in men with PG when the test was performed with 51Cr-
H vs 99mTc-H was 15.5%, being in healthy men 0.6%, while in women 
with PG it was 11.6%, and in healthy women 2.3%. Conclusion: The 
groups are homogeneous with respect to their analytical values, 

both in men and women with PG and in the healthy population. 
Higher values were obtained for SP than for SE. This means that the 
test has a high capacity to detect healthy patients. The deviation 
between the two methods in the healthy population is < 2.5%, 
while in the PG population it is greater than 10%.

EP-069
Impact of day 1 imaging time and energy windows on 
SeHCAT results
I. Rutland-Turner1, N. Sandiford2, M. J. Memmott3, I. S. Armstrong3;  
1Christie Hosptial NHS Foundation Trust, Manchester, 
UNITED KINGDOM, 2Manchester University NHS Foundation, 
Manchester, UNITED KINGDOM, 3Manchester University 
NHS Foundation Trust, Manchester, UNITED KINGDOM.

Aim/Introduction: Day 1 (D1) [75Se]-SeHCAT images have traditionally 
been acquired between 2-3 hours after the administration of the 
capsule. Recently the Summary of Product Characteristics has 
suggested that D1 imaging can be performed earlier: between 
1-3 hours post administration. Changes in biodistribution of the 
radiopharmaceutical may give rise to different energy spectra as 
the capsule dissolves between early and late imaging. The use of 
alternative energy windows based in the scatter region may be 
more robust to this. The aim of this study is to evaluate the influences 
of earlier D1 imaging on the calculated retention values and the 
variations in energy spectra due to the altered biodistribution. 
Materials and Methods: 19 patients underwent early and late D1 
imaging following administration of 370 kBq [75Se]-SeHCAT. The 
mean and standard deviation for early and late imaging was 97±6 
minutes and 157±13 minutes respectively. Imaging was a 1 metre 
anterior and posterior sweep over the trunk on a GE Discovery 
630 with detectors at maximum radius and collimators removed. 
Counts were acquired in both the photopeak (230-306 keV) and 
scatter (170-230 keV) windows. Day 7 counts were also acquired 
with both energy windows.The percentage difference in D1 early 
and late counts was determined for each energy window with 
variability compared using an F test. Retention was calculated 
from the geometric mean counts using both energy windows with 
the early and late images with the percentage point difference 
calculated. Results: The mean percentage difference between D1 
early and late counts was -0.22% for the photopeak and +0.23% 
for scatter window. The standard deviation of these differences 
was 16.1% for the photopeak and 12% for the scatter window. The 
F-test showed a significant reduction in variance for the scatter 
percentage differences (P<0.05). Calculated retention ranged from 
1% to 42%. Absolute percentage point differences in retention for 
photopeak early vs. late D1 counts was 0 for 13/19, 1 for 5/19 and 
2 for 1/19; for scatter window this was 0 for 12/19, 1 for 6/19 and 
2 for 1/19. A small reduction in retention (median -1 percentage 
point) was observed for scatter window compared with the 
photopeak. Conclusion: This preliminary work suggests minimal 
differences in SeHCAT retention for earlier D1 imaging. The use of a 
scatter window appears to be more robust to this, providing more 
consistent D1 counts. Further investigation is ongoing to obtain a 
larger patient cohort. 
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EP-356
Tumour Absorbed Dose for Prediction of Anatomical 
Response to Peptide Receptor Radionuclide Therapy 
(PRRT) in Patients with Pancreatic Neuroendocrine 
Tumours (PanNETs)
M. Mileva1, R. Danieli2, H. Levillain2, G. Marin2, C. Marin2, P. 
Flamen1, I. Karfis1;  
1Nuclear Medicine Department, Institut Jules Bordet, 
Bruxelles, BELGIUM, 2Medical Physics Department, 
Institut Jules Bordet, Bruxelles, BELGIUM.

Aim/Introduction: Tumour dosimetry protocols following peptide 
receptor radionuclide therapy (PRRT) in neuroendocrine tumours 
(NET) have not yet been standardized and tumour absorbed dose 
(AD) does not hold clear value in predicting response to treatment. 
The present work aimed to explore the possible lesion-based dose-
response relationship for pancreatic NETs (PanNETs) treated with 
PRRT. Materials and Methods: Patients with advanced PanNETs 
were prospectively followed over 4 cycles of PRRT (LuMEn trial, 
ClinicalTrials.gov Identifier NCT01842165). Up to five target lesions 
(TL) per patient were selected and their longest axial diameter 
was documented at baseline and post-treatment CT/MRI to assess 
morphological response as per RECIST 1.1. TLs were classified as 
objective responders (OR, decrease in size ≥ 30% from baseline) 
and non-objective responders (NOR, size decrease < 30% or 
size increase from baseline). Tumour volume was measured by 
segmenting TLs using a gradient-based method on 68Ga-DOTATATE 
PET/CT at baseline and before each subsequent PRRT-cycle. For 
tumour dosimetry, TLs were delineated on serial SPECT/CT at 4h, 
24h and 7 days post-PRRT using a region-growing method until the 
respective pre-treatment tumour volume was reached. The mean 
activity inside tumours was converted into dose-rate using the 
sphere model. To calculate the AD, dose-rate was time-integrated 
using trapezoidal method up to 24h and mono-exponential decay 
derived from the last two time-points. Mann-Whitney test was used 
for group comparisons. ROC curve analysis defined the optimal cut-
off that could most accurately predict response. Results: 7 patients 
received a mean administered activity of 30 GBq (range: 29.5-
30.3) over 4 cycles of 177Lu-DOTATATE PRRT. 20 TLs, mostly hepatic 
(12/20), were categorized as OR (45%) or NOR (55%). Median 
cumulative AD(min-max) and median 1st PRRT-cycle AD(min-
max) were significantly higher for OR with 154 Gy(68-286) versus 
103 Gy(33-197) (p=0.046) and 51 Gy(29-116) versus 29 Gy(10-61) 
(p=0.025), respectively. ROC analysis identified a cumulative AD of 
135 Gy predicting anatomical response with a sensitivity of 78% 
and specificity of 82% (AUC=0.77, 95%CI: 0.55-0.99, p=0.044) and 
a 1st PRRT-cycle AD of 40 Gy predicting anatomical response with 
sensitivity of 78% and specificity of 64% (AUC=0.79, 95%CI: 0.6-

0.99, p=0.025). Conclusion: Our results show that higher tumour 
AD is associated with tumour shrinkage in PanNET patients treated 
with 177Lu-DOTATATE PRRT. Further research is needed to assess a 
possible correlation to improve patient outcome, thus paving the 
way toward personalized PRRT protocols in NET patients. 

EP-357
Peptide-Receptor Radionuclide Therapy (PRRT) with 
225Ac-DOTA-TATE: Initial Results and Contribution to 
Progression-Free Survival
G. Beydagi1, E. Demirci1, N. Alan Selcuk1, M. Ocak2, T. Toklu1, K. 
Akcay1, B. Caner1, L. Kabasakal3;  
1Yeditepe University, Department of Nuclear Medicine, 
Istanbul, TÜRKIYE, 2Istanbul University, Faculty of 
Pharmacy, Department of Pharmaceutical Technology, 
Istanbul, TÜRKIYE, 3Istanbul University-Cerrahpasa 
Department of Nuclear Medicine, Istanbul, TÜRKIYE.

Aim/Introduction: Treatments with alpha radiopharmaceuticals 
have gained importance in recent years. The successful results 
obtained with 225Ac-PSMA create similar expectations for 225Ac-
DOTATATE. The aim of our study is to determine the response to 
treatment and to investigate the contribution of treatment to 
progression-free survival in cases treated with 225Ac-DOTATATE. 
Materials and Methods: Patients who were treated with 225Ac-
DOTATATE at Yeditepe University between November 2019 and 
March 2022 were analyzed retrospectively, and progression-
free survival analyzes were performed based on the date of first 
treatment. Results: Information on 11 patients, 10 of whom were 
diagnosed with neuroendocrine tumors and 1 with metastatic 
paraganglioma, were obtained. The mean age of the patients was 
59±11.9. Progression was observed in all cases before treatment. 
10 cases received 177Lu-DOTATATE treatment, 4 cases received 
90Y-microsphere treatment, 10 cases received long-acting 
somatostatin analogue, and 10 cases received chemotherapy. Grade 
I NET was observed in two cases and grade II NET was observed in 
8 cases. It was observed that 72.7% (n=8) of the cases had lymph 
node metastasis, 90.9% (n=10) liver metastasis, 36.4% (n=4) lung 
metastasis, 72.7% (n=8) bone metastasis. A total of 18 courses of 
225Ac-DOTATATE treatment were applied to the cases, with an 
average of 1.6 courses. The mean time between the two courses was 
found to be 125±76 days. It was determined that 225Ac-DOTATATE 
was administered at a mean dose of 8.2±0.41 MBq (7.5-8.95 GBq) in 
each cycle. Treatment response was evaluated according to RECIST 
and PERCIST criteria in 9 patients whose Ga-68-DOTA-TATE PET/CT 
images were available before and after the first course of 225Ac-
DOTA-TATE treatment Accordingly, 11% (n=1) of the patients had 
progression, 44.4% (n=4) partial response, and 44%. (n=4) stable 
disease was observed. Treatment responses according to the 
RECIST and PERCIST criteria were the same in all cases. According to 
the survival data calculated by Kaplan Meier method based on the 
first course application, the median progression-free survival was 
found to be 359 days (95% confidence interval 3.6-20.3) in all cases. 
3 patients died and median overall survival was estimated as 420 
days. It was observed that two patients died due to liver failure and 
one patient died due to massive bleeding. Conclusion: Although 
225Ac-DOTA-TATE can be used successfully in patients with 
metastatic NET, prospective studies are needed both to determine 
the effect of treatment on overall survival and to reveal possible 
side effects. 
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EP-358
Receptor Saturation at Low Specific Activity of [177Lu]Lu-
HA-DOTATATE Due to Unlabeled HA-DOTATATE Peptide
H. Siebinga1,2, C. H. A. Veerman2, B. J. de Wit - van der Veen2, J. J. M. 
Hendrikx1,2, M. P. M. Stokkel2, E. A. Aalbersberg2;  
1Department of Pharmacy & Pharmacology, The 
Netherlands Cancer Institute, Amsterdam, NETHERLANDS, 
2Department of Nuclear Medicine, The Netherlands 
Cancer Institute, Amsterdam, NETHERLANDS.

Aim/Introduction: Most neuroendocrine tumors (NETs) overexpress 
somatostatin receptors, although exact in vivo receptor expression 
levels remain unknown. Gaining knowledge about receptor 
saturation status might be relevant to potentially decrease organ 
uptake and related toxicity. However, receptor saturation might 
also limit maximum achievable tumor uptake and thus therapeutic 
radiation doses. Therefore, we aimed to compare organ and tumor 
uptake after administration of [177Lu]Lu-HA-DOTATATE with low and 
standard specific activity in patients with NETs to assess potential 
receptor saturation. Materials and Methods: Data of NET patients 
that received 7.4 GBq 177-Lutetium labeled to both a normal- and 
high amount of HA-DOTATATE (standard and low specific activity, 
respectively) were retrospectively included. SPECT/CT scans were 
acquired 24 hours after injection. Uptake quantification was 
performed by placing spherical VOIs (diameter 30mm) in spleen, 
liver, kidney and tumors (diameter 20mm, located in the highest 
uptake region). Multiple ROIs were placed in L2-L4 to determine 
bone marrow uptake and blood pool activity was measured by 
ROIs in the descending aorta in four consecutive slices. Data of all 
cycles were analyzed for evaluation of organ and tumor uptake 
and activity concentrations (kBq/mL) were compared between all 
cycles (per patient) to assess uptake trends over cycles. In addition, 
a paired Wilcoxon signed-rank test was performed to determine 
uptake differences between two cycles for each patient (adjacent 
cycles with standard and low specific activity). Results: 13 patients 
(30 cycles) were included for analysis, of which 2 patients received 
low specific activity twice. Mean (range) administered low specific 
activity was 0.0219 GBq/µg (0.0197-0.0304) compared to 0.0421 
GBq/µg (0.0377-0.0453) standard specific activity (mean total 
administered HA-DOTATATE 346 and 178 µg, respectively). [177Lu]Lu-
HA-DOTATATE uptake significantly decreased with administration 
of low compared to normal specific activity for spleen (965.3 vs 
1252 kBq/mL, p=0.00012), kidney (1036 vs 1227 kBq/mL, p=0.013) 
and tumor (2700 vs 3234 kBq/mL, p<0.0001). For liver, bone 
marrow and blood pool no significant differences were observed. 
Results imply receptor saturation after low specific activity [177Lu]
Lu-HA-DOTATATE administration, due to higher unlabeled peptide 
amounts. Conclusion: This retrospective data analysis showed that 
[177Lu]Lu-HA-DOTATATE uptake significantly decreased in spleen, 
kidney and tumors after administration of a dose with lower specific 
activity in NET patients. Based on these results, receptor saturation 
due to unlabeled peptide is expected in spleen, kidney and tumor 
lesions. Therefore, caution is warranted with administration of 
[177Lu]Lu-HA-DOTATATE with low specific activity (<0.0304 GBq/µg), 
because absorbed doses to tumors may decrease. 

EP-359
Correlation study between 68Ga-DOTATOC PET metrics 
and 177Lu-DOTATATE dosimetry for metastatic midgut 
neuroendocrine tumors
J. Texier, M. Jocmek, L. Dierickx, S. Brillouet, D. Vallot, O. Caselles, 
M. Terroir, T. Cassou-Mounat, C. Lamesa, Q. Maronnier, L. Vija, F. 
Courbon;  
Department of nuclear medicine, Cancer University 
Institute of Toulouse, Toulouse, FRANCE.

Aim/Introduction: 177Lu-DOTATATE is an approved peptide 
receptor radionuclide therapy (PRRT) for metastatic, well-
differentiated (grade 1 or 2), somatostatin receptor positive midgut 
neuroendocrine tumors (mNETs). The recommended treatment 
regimen consists in 4 infusions of 7,4GBq each, every 8 weeks. 
This « one-size-fits-all » strategy is a matter of debate. Personalized 
treatment should mainly be based on the estimation of radiation 
absorbed dose (D) delivered to tumors and normal tissues. As it has 
to be derived from several post-therapeutic SPECT/CTs, dosimetry 
is rarely performed in clinical practice. Moreover, dosimetry lacks 
of standardization. Therefore, identification of surrogate methods 
of dosimetry is requisite. We performed a feasibility study to 
investigate correlations between target lesions SUVs from pre-
therapeutic 68Ga-DOTATOC PET/CT and absorbed dose after PRRT 
in patients with G1-2 mNETs. Hypothesis : DOTATOC and DOTATATE 
have an equivalent biodistribution. Due to the internalisation 
of the peptide, our assumption is that biological half-life in the 
tumor is infinite. Thus, the absorbed dose mainly depends on 
the maximum activity taken up by the targets. Materials and 
Methods: Prospective study on mNETs patients who underwent 
a pretherapeutic 68Ga-DOTATOC PET/CT and PRRT. Measurements 
of SUVmax/mean/peak (threshold 40%) of each lesion and hepatic 
and splenic SUVmean on LYSO PET/CT device using a clinical 
software. Tri-exponential modelling of accumulated absorbed 
radiation dose, and dose kernel dosimetry calculation (CE marked 
dosimetry software) based on at least 3 SPECT/CTs performed 4, 24, 
72 and 144h after the first infusion of PRRT. Pearson correlation (α: 
0,05). Results: 13 patients were included, with a total of 64 lesions. 
A linear correlation was observed between PET/CT and SPECT/CT 
volumes for all lesions (r=0.71). Best correlation with the absorbed 
dose per lesion was noticed with SUVpeak / SUVmean liver (r=0.68; 
p<0.05) : D = 3.238 x (SUVpeak / SUVmean liver) + 2.7538.Since 
somatostatin analogues (SSA) prior to PET/CT tends to alter the 
splenic uptake of 68Ga-DOTATOC, we distinguished 2 subgroups 
of patients: one treated with SSA (10 patients, 53 lesions), and the 
second without any SSA treatment (3 patients, 11 lesions). The best 
linear correlation was observed in the later subgroup (r=0.93 vs 
r=0.66; p<0.05). Conclusion: 68Ga-DOTATOC PET/CT pretherapeutic 
imaging may correctly estimate target volumes and predict PRRT 
tumor absorbed doses. Correlation studies between 68Ga-DOTATOC 
PET/CT and biological or clinical parameters are ongoing, as to 
further validate pre-irradiation 68Ga-DOTATOC PET/CT as a reliable 
estimate of the delivered dose to the tumors. 
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EP-360
Estimation of bone marrow absorbed doses during 177Lu-
DOTATATE treatments
L. Hagmarker1, J. Svensson2, T. Ryden1, M. Van Essen3, A. Sundlöv4, 
K. Sjögreen Gleisner5, M. Ljungberg5, P. Gjertsson2, P. Bernhardt1;  
1Department of Radiation physics, Gothenburg, SWEDEN, 
2Department of Oncology, Gothenburg, SWEDEN, 
3Department of clinical physiology, Gothenburg, SWEDEN, 
4Department of Oncology and Pathology, Lund, SWEDEN, 
5Department of Radiation physics, Lund, SWEDEN.

Aim/Introduction: The aim was to compare three different methods 
for SPECT reconstruction applied in an image-based method 
for bone marrow dosimetry during 177Lu-DOTATATE treatments. 
Materials and Methods: The first two treatment fractions for 49 
patients treated with 177Lu-DOTATATE at Sahlgrenska University 
Hospital were included in the study. The bone marrow response 
was evaluated using blood samples. After each fraction, the relative 
nadir of the number of platelets versus baseline was determined to 
evaluate if the haematological response was affected by the bone 
marrow absorbed dose (AD). The AD was estimated using a hybrid 
planar and SPECT-image method. The dose contribution from the 
bone marrow itself was estimated using time-activity concentration 
curves retrieved from planar images, adjusted by the activity 
concentration in the lumbar vertebral bodies in SPECT-images. 
Three SPECT reconstructions methods were employed: a Monte 
Carlo-based OSEM-reconstruction (MC-OSEM) which included 
simulations of photon attenuation, scattering and collimator 
resolution with septal penetration in the forward projection, an 
attenuation-corrected OSEM reconstruction (AC-OSEM) with 4 
iterations and 8 subsets followed by Hann-filtering with a cut-off 
at 0.85 cycles/cm, and an OSEM-algorithm with 8 iterations and 10 
subsets, including corrections for attenuation, scatter (ESSE method), 
and collimator response (ACSS-OSEM). Volumes-of-interest (VOIs) 
were created in the lumbar vertrebrae L1-L5 to represent the bone 
marrow. Three different VOIs were created in each vertebra: the 
whole vertebral body (LV) and two spheres with a diameter of 11 
and 20 mm (L11 and L20). Results: Using MC-OSEM, ACSS-OSEM 
and AC-OSEM, ADs were estimated to 0.39, 0.42 and 0.63 Gy/7.4 
GBq respectively using the VOI LV. ADs estimated with AC-OSEM 
were significantly higher than ADs estimated with MC-OSEM and 
ACSS-OSEM. When comparing the different VOI types, a significant 
difference was found between the ADs using the whole vertebral 
body and the spheres, but no difference was found between 
ADs estimated using the two spheres. Significant dose-response 
relationships were found using all reconstruction methods and all 
VOIs with R-values at 0.46 and 0.65 using ACSS-OSEM and the VOI LV 
after treatment fraction one and two, respectively. Conclusion: The 
dose-response relationship was stronger after treatment fraction 
two but could be established already after treatment fraction one. 
Correction for photon attenuation, scatter and collimator response 
should be included in the reconstruction method. 

EP-361
Evolution of Krenning Score in scintigraphy after 177Lu-
DOTATATE: predictive value of therapeutic response in 
neuroendocrine neoplasms of pancreatic origin?
D. Barbosa, I. Lucena Sampaio, S. Fontão de Castro, J. Castro Ferro, 
I. Próspero, G. Ferreira, L. Violante, J. Teixeira, F. Lopes, H. Duarte;  
Instituto Português de Oncologia do Porto 
Francisco Gentil E.P.E., Oporto, PORTUGAL.

Aim/Introduction: 177Lu-DOTATATE therapy is approved for the 
treatment of well-differentiated, unresectable or metastatic gastro-
enteropancreatic neuroendocrine neoplasms (GEP NENs) but its 
position in the therapeutic algorithm of NENs of pancreatic origin 
is still undefined. It is, therefore, important to define early predictive 
factors of therapeutic response, especially with the emergence 
of combination therapies. The aim of this study is to evaluate if 
Krenning Score evolution in 177Lu-DOTATATE scintigraphies has this 
predictive value. Materials and Methods: Retrospective analysis of 
45 patients (53% men; mean age 57±13 years) with stage IV well-
differentiated pancreatic NEN who underwent at least three 177Lu-
DOTATATE cycles between 2012 and 2021. Qualitative uptake of 
177Lu-DOTATATE by tumor lesions was assessed in post treatment 
scintigraphy, using Krenning score for classification. The greatest 
variation of score between the first cycle post treatment scintigraphy 
in comparison to the second and third cycle scintigraphies was 
recorded. Therapeutic response was assessed by conventional 
imaging studies or 68Ga-DOTANOC-PET/CT after the last therapeutic 
cycle (5±2months). Three types of response were recorded for 
analysis: Partial Response (PR), Disease Control [DC = Stable Disease 
(SD) + PR] and Progressive Disease (PD). Friedman’s test with 
Bonferroni correction was used to compare the scores of the 3 
post therapy scintigraphies. Logistic regressions (multinominal and 
bivarial) were used to analyze the predictive value of Krenning score 
variations. A p-value of <,05 was considered statistically significant. 
The data analysis was performed using SPSS28.0. Results: Krenning 
score medians in scintigraphies after the first, second and third 
cycles with 177Lu-DOTATATE were, respectively, 4(IQR=0), 3(IQR=1) 
and 2(IQR=2,5). There was a statistically significant Krenning score 
variation between scintigraphies (X2(2)=45,733;p-value<,001), 
that persisted when compared pairwise. Krenning score variation 
between the first and second scintigraphy increased the probability 
of obtaining a PR to treatment compared to SD (b=-1,880, s.e.=0,590, 
p-value=,001; OD=0,153). Krenning score variation between the 
first and third scintigraphy increased the probability of obtaining a 
PR to treatment compared to SD (b=0,853, s.e.=0,348, p-value=,014; 
OD=2.347) and to PD (b=1,785, s.e.=0,697, p-value=,010; OD=5,959). 
This variation also increased the probability of obtaining a DC (b=-
1,207, s.e.=0,608, p-value=,047; OD=0,299) Conclusion: Krenning 
score variation in 177Lu-DOTATATE scintigraphies has a predictive 
value of therapy response. A negative Krenning score variation was 
associated with a statistically significant higher probability of PR after 
the second and third cycles and with a statistically significant higher 
probability of DC after the third cycle. References: Krenning (1989) 
DOI:10.1016/s0140-6736(89)91258-0; Hofman (2015) DOI:10.1148/
rg.352140164; Hope (2019) DOI: 10.2967/jnumed.118.223016
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Tumour characteristics associated with the response to 
treatment with 177Lu-DOTATATE at 12 months
A. Roteta Unceta Barrenechea1,2, Y. Saker Diffalah1, M. 
Parra Rina1, L. Tardin Cardoso1, M. Delgado Castro1, T. Escalera 
Temprado1, P. Razola Alba1, D. Nogueira Souto1, A. Andres Gracia1,2;  
1UCMHMNA - Clinic Hospital “Lozano Blesa”, Zaragoza, SPAIN, 
2Instituto de Investigacion Sanitaria de Aragon, Zaragoza, SPAIN.

Aim/Introduction: 177Lutetium-[DOTA,Tyr3]octreotate (177Lu-
DOTATATE) is a type of peptide receptor radionuclide therapy 
that garnered FDA approval in January 2018 for the treatment 
of somatostatin receptor-positive gastroenteropancreatic 
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neuroendocrine tumour patients.The objective of this study is to 
analyse if there is any tumour characteristic that is associated with 
the response to treatment with 177Lu-DOTATATE at 12 months. 
Materials and Methods: Patients with metastatic neuroendocrine 
tumour who received the first dose of 177Lu-DOTATATE between 
June/2017 and February/2021 at UCMHMNA were included. Clinical, 
analytical, histological, imaging test and survival data available in the 
clinical history until October/2021 were collected. Response at 12 
months was assessed by morphologic and metabolic criteria (partial 
response vs stability vs progression). Results: 28 patients met the 
inclusion criteria: 67% male and age range 41-83 years. According 
to the origin of the tumour, 23 were digestive, 3 pulmonary and 
2 of unknown origin. According to the degree of differentiation, 
11 were G1, 13 G2, 3 G3 and 1 unspecified. 82.2% of the patients 
had received the 4 doses of 177Lu-DOTATATE. Among those who 
did not complete the regimen, 4 were due to tumour progression 
and 1 due to an adverse effect (grade 3-4 thrombocytopaenia). 
At 12 months, 4 patients achieved a partial response, 12 had a 
stable disease and 8 disease progression. 8 patients died: 1 due to 
COVID-19, 1 due to cardiac disease and 6 (21% of the sample) due 
to disease progression (being in 4 of them in less than 1 year). In the 
statistical analysis, the degree of tumour differentiation (G1-G2 vs 
G3) obtained a statistically significant difference (p<0.0002) in terms 
of response to 177Lu-DOTATATE treatment at 12 months. In contrast, 
Ki67, origin of the tumour, type of metastasis, PFS, and OS were not 
associated with the response achieved at one year. Conclusion: The 
degree of tumour differentiation is the only characteristic that has 
a statistical association with 177Lu-DOTATATE one-year treatment, 
with a higher percentage of tumour progression in the group G3. 

EP-363
Comparison of the Safety and Tolerability of Para-
aminohippurate (PAH) and Amino Acid (AA) Co-Infusion in 
Patients with Neuroendocrine Tumours Receiving Peptide 
Receptor Radionuclide Therapy (PRRT): A Case Series of 
Eight Patients
M. Sraieb1,2, M. Coelho1,2, S. Himmen1,2, K. M. Pabst1,2, S. Kazek1,2, C. 
Rischpler1,2, W. P. Fendler1,2, K. Herrmann1,2, P. Costa1,2, W. Jentzen1,2;  
1Department of Nuclear Medicine, University of Duisburg-Essen 
and German Cancer Consortium (DKTK)-University Hospital 
Essen, Essen, GERMANY, 2German Cancer Consortium (DKTK), 
Partner site University Hospital Essen, Essen, GERMANY.

Aim/Introduction: Peptide receptor radionuclide therapy (PRRT) is 
standard treatment for advanced or metastasized neuroendocrine 
tumours (NET). To prevent or reduce nephrotoxicity, positively 
charged amino acids (AA) are co-infused. Para-aminohippurate 
(PAH) sodium is an agent that is normally used to measure 
effective renal plasma flow, and it has been shown to effectively 
reduce uptake of Lu-177-DOTATOC in kidneys of rats and mice 
with improved bioavailability and tumour uptake. In this case 
series, we compare the safety and tolerability of PAH compared to 
AA in patients with NET receiving PRRT. Materials and Methods: 
Patients who received a co-infusion of PAH in one cycle of PRRT and 
a co-infusion of AA in another cycle were included in this series. 
We compared kidney function tests (creatinine and estimated 
glomerular filtration rate (eGFR)) and serum electrolytes (sodium, 
potassium, chloride, phosphate and calcium) before and after 
each infusion and performed dosimetry on kidneys and bone 
marrow (whole-body scans at 1, 24, 48 h and SPECT/CT scan at 
48 h as well as several blood samples at 5 min, 0.5, 2, 4, 24, 48 h 

after administration). Side effects during and immediately after 
treatment cycles were monitored. Results: Eight patients were 
included in this series, with a median age of 58 years (range, 32-84). 
Median PRRT activity received with PAH was 7.55 GBq, and the same 
median activity was received with AA. Co-infusion time was shorter 
with PAH compared to AA (1.5 h vs. 4 h, respectively). No side effects 
were observed with both treatments. There were no significant 
differences in kidney function and serum electrolytes pre- and 
post-infusion with PAH (at least p=0.195). The same is true for AA 
except for serum chloride (pre- vs. post-infusion: 105.6 vs. 107.9 
mmol/l, p=0.007) and serum phosphate (pre- vs. post-infusion: 
3.25 vs. 3.88mg/dl, p=0.018). Post-infusion electrolytes between 
PAH and AA were not significantly different (at least p=0.130). The 
percentage deviation of the bone marrow absorbed dose between 
PAH and AA was within ±10% with no remarkable difference. The 
percentage deviation of the kidney absorbed dose was ±20% 
between PAH and AA, with one patient showing a 45% increase in 
the kidney absorbed dose under PAH. Conclusion: Both PAH and 
AA are safe and tolerable for patients receiving PRRT for NET, with a 
clear advantage of PAH in terms of infusion time. More research is 
specifically needed on the intra-patient variability of absorbed PRRT 
dose under both regimens. 

EP-364
Does Previous 177Lu DOTATATE Treatment Effect 90Y 
Microsphere Treatment in Neuroendocrine Tumor Patients 
with Liver Metastasis
F. Aghazada1, A. Kibar1, B. İnce1, L. Uslu-Besli1, C. Samanci2, A. Bas2, 
S. Sager1, K. Sonmezoglu1;  
1Istanbul University-Cerrahpasa, Cerrahpasa Faculty of Medicine, 
Department of Nuclear Medicine, Istanbul, TÜRKIYE, 2Istanbul 
University-Cerrahpasa, Cerrahpasa Faculty of Medicine, 
Department of Interventional Radiology, Istanbul, TÜRKIYE.

Aim/Introduction: Peptide receptor radionuclide therapy (PRRT) 
and radioembolization are extensively used in neuroendocrine 
tumor patients. We have retrospectively evaluated 90Y microsphere 
(TARE) treatment results in patients with metastatic neuroendocrine 
tumors, who had previous 177Lu DOTATATE treatment, to assess if 
previous PRRT treatment has any adverse effect on TARE. Materials 
and Methods: Data of 17 patients who has received previous 
177Lu DOTATATE therapy, followed-by TARE between August 2015 
and December 2021 were evaluated retrospectively. Evaluation of 
response to TARE in all patients was made according to both 68Ga 
DOTA PET imaging and MR or CT images performed before and 
1-4 months after treatment. SUVmax, SUVmean and MTV values 
were calculated by drawing a region of interest (ROI) around the 
most prominent liver lesion. The liver SUV-corrected SUVmax and 
SUVmean values were also measured. For CT and MR images, 
evaluation of response was determined according to RECIST 1.1 
criteria. SPSS version 22 was used for statistical analysis. Results: 
The median age of the patients were 56 years (36-76). Patients were 
previously treated with a mean of 1159 mCi (456-1570 mCi) 177Lu 
DOTATATE. The mean SUVmax, SUVmean and MTV values of the 
lesions before TARE were 36.4 g/ml (6.9-83.6), 7.9 g/ml (3.2-14.7) and 
310.18 cm3 (16,7-2507), respectively. The mean SUVmax, SUVmean 
and MTV values of the lesions after TARE were 15.1 g/ml (0,9-45), 4 g/
ml (0,4-8,1) and 241 cm3 (5,8-1985), respectively. Cumulative 177Lu 
DOTATATE activity was not correlated with SUVmax, SUVmean 
or MTV values (p=0.36, p=0.85, p=0.07, respectively). Also, there 
was no significant relationship between TARE response according 
to RECIST and previously administered 177Lu DOTATATE activity 
(p=0.9). Conclusion: There was no significant effect of the previously 
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administered PRRT treatment dose on the Y90 radioembolization 
treatment response in the neuroendocrine tumor patients with liver 
metastasis. When deciding on radioembolization treatment, more 
important factors such as correct dosimetry, tumor dose, and target 
dose should rather be considered. References: Braat AJAT et al. 
Radioembolization with 90Y resin microspheres of neuroendocrine 
liver metastases: international multicenter study on efficacy and 
toxicity. Cardiovasc Intervent Radiol. 2019;42(3):413-25. https://doi.
org/10.1007/s00270-018-2148-0.
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High-Dose I-131 MIBG Treatment in Patients 
with Refractory Neuroblastoma and Metastatic 
Pheochromocytoma: A Single-Center Experience
R. Sahin1, M. C. Baloğlu1, Ö. Erol Fenercioğlu1, E. Beyhan1, Ü. M. 
Yıldırım2, G. Tatar3, E. Arslan1, N. Ergül1, T. F. Çermik1;  
1University of Health Sciences, Istanbul Training and 
Research Hospital, Department of Nuclear Medicine, 
Istanbul, TÜRKIYE, 2University of Health Sciences, Umraniye 
Training and Research Hospital, Clinic of Pediatric 
Hematology and Oncology, Istanbul, TÜRKIYE, 3University 
of Health Sciences, Bağcılar Training and Research Hospital, 
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Aim/Introduction: Neuroblastoma (NB) and malignant 
pheochromocytomas (MPCS) express a high rate of 
the norepinephrine transporter in cell membranes. 
Metaiodobenzylguanidine (MIBG), is taken into the cell and stored 
in neurosecretory granules. In this way, it is specifically stored in 
cells of neural origin compared to other tissue cells. The efficacy 
of I-131 MIBG therapy in NB and MFCS has been known for many 
years. In this report, we share our clinical experience and treatment 
response evaluation results of using I-131 MIBG therapy. Materials 
and Methods: Total of 24 patients with metastatic tumors resistant 
to conventional treatments were treated with I-131 MIBG between 
2018-2021. For each patient, 12 mCi/kg (444 MBq/kg) I-131 MIBG 
was administered intravenously. In addition to whole-body 
imaging at 24, 48, and 72 hours, SPECT/CT images were obtained. 
The post-therapy I-131 MIBG images were compared with the pre-
therapy I-123 MIBG and MRI imaging findings. Results: The mean 
age ± SD of 18 NB 67.1 ± 70.1 months, 9 M (50%), 9 F (50%). Three 
MPCS mean age 50.6 years (range, 34-65), M (33%), 2 F (66%). In 
addition, two paraganglioma cases (PG) (27 years F, 17 years M) and 
one ganglioneuroblastoma case (GNB) (9 years F ) were received for 
therapy. Single dose of I-131 MIBG was administered to 15 cases, 2 
doses to 7 cases (5 NB,1 MPCS, 1 PG), 3 doses to one NB case, and 6 
doses to one MPCS case. In 6 cases, post-therapy I-131 MIBG images 
were found successful in detecting metastases that were not 
detected in pre-therapy I-123 MIBG and MRI images. In the post-
treatment follow-up period: annual survival was 100% and 2-year 
survival was 16%. Conclusion: Despite multimodal treatments 
in high-risk NB, the aggressive refractory disease is an important 
clinical problem. In the literature, the response rate of I-131 MIBG 
with combination therapies was shown at 28%. In our study, 6 NB 
cases died after a mean±SD 120.7 ±627.6 weeks during the follow-
up period. Numerous studies have shown objective responses in 
MPCS with I-131 MIBG therapy. We showed in our study that post-
therapy I-131 MIBG imaging can detect more metastases than pre-
therapy MRI and I-123 MIBG imaging, similar with the literature. We 
have not been able to establish a patient series yet, as refractory 
cases at different stages from different centers were referred to 
our clinic for I-131 MIBG therapy. The follow-up of the cases is still 
continuing. 
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Comparison of Predictive MAA SPECT/CT dosimetry and 
90Y PET/CT dosimetry in patients with liver tumors treated 
with Selective internal radiation therapy (SIRT)
M. Da Mota, M. Mendes De Carvalho, J. O. Prior, P. Leite Ferreira, N. 
Schaefer, S. Boughdad;  
Centre Hospitalier Universitaire Vaudois, Lausanne, SWITZERLAND.

Aim/Introduction: Selective internal radiation therapy is commonly 
used for the treatment of primary and secondary liver tumors. Thus, 
optimal and personalized predictive dosimetry based on 99mTc-MAA 
SPECT/CT is required for a safe, precise and efficient planning of SIRT 
before intra-arterial delivery of 90Y-microspheres. The introduction 
of a highly-sensitive PET/CT digital SiPM scanner in our department 
allowed us for a more accurate localization of microspheres 
distribution within the perfused volume. In this study, we aimed 
to compare predictive 99mTc-MAA SPECT/CT-based dosimetry and 
post-treatment 90Y PET/CT-based dosimetry using a new digital 
SiPM scanner. Materials and Methods: In this retrospective and 
single-center study, we recruited consecutive patients that had 
post treatment 90Y PET/CT in a new digital SiPM scanner to assessed 
90Y-microspheres biodistribution from January 2020 to August 
2021. We collected the number of injections as patients had either 
a single or multiple SIRT injections defining the perfused volume. 
We compared the following dosimetric data between 99mTc-MAA 
SPECT/CT and post-treatment 90Y PET/CT: volumes in cm3 and 
absorbed dose in Gy for the perfused liver and the perfused tumor 
using Wilcoxon signed rank test. Results: Thirteen patients that 
underwent post-treatment 90Y-microspheres PET/CT were recruited 
in this study with 17 injections of 90Y-microspheres. Patients received 
an average of 2.18 GBq [range 0.6-6.0GBq] of 90Y-microspheres. There 
was no significant difference for the volumes between 99mTc-MAA 
SPECT/CT and post-treatment 90Y PET/CT for the perfused liver and 
perfused tumor (p=0.51 and p=0.31, respectively). Similarly, there 
was no significant difference for the absorbed dose between 99mTc-
MAA SPECT/CT and post-treatment 90Y PET/CT for the perfused liver 
and perfused tumor (p=0.54 and p=0.31, respectively). Conclusion: 
In this retrospective study, assessing the usefulness of a new 
digital SiPM scanner, we found no difference between 99mTc-MAA 
SPECT/CT-based dosimetry and 90Y PET/CT-based dosimetry. These 
findings confirm the robust predictive value of dosimetry based on 
99mTc-MAA SPECT/CT as compared to 90Y PET/CT post-treatment 
dosimetry, which could be reserved to the more difficult cases, 
where 90Y Bremsstrahlung SPECT/CT would differ from pre-therapy 
99mTc-MAA SPECT/CT imaging. 
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Radioembolization with 90Y-loaded glass and resin 
microspheres for the treatment of liver tumors: own 
experience
L. Casas Fernández1, A. M. Sánchez Tornero1, M. Soria Merino2, 
R. Maestre Cutillas3, A. Simón García4, M. Toscano Sánchez1, M. 
Romero Otero1;  
1Unidad de Radiofarmacia. Hospital Clínico Universitario 
de Valencia, Valencia, SPAIN, 2Unidad de Radiofarmacia. 
Servicio de Medicina Nuclear. Hospital Universitario Parc 
Taulí, Sabadell, SPAIN, 3Unidad de Radiofarmacia. Hospital 
Universitario Ramón y Cajal, Madrid, SPAIN, 4Facultad de 
Química. Universidad de Valencia, Valencia, SPAIN.

Aim/Introduction: Transarterial radioembolization (TARE) with 
yttrium-90 (90Y) microspheres is a form of brachytherapy based 
on the liver and tumor-tissue’s differential irrigation. Two types 
of 90Y-loaded microspheres are currently commercialized: resin 
microspheres (90Y-RMs) and glass microspheres (90Y-GMs). The 
aim of this study was to compare 6-month overall survival (OS) in 
patients treated with 90Y-RMs and 90Y-GMs, as well as the influence of 
the number of TAREs received. Materials and Methods: The study 
included 90 patients undergoing TARE between February 2016 and 
September 2021. 81 patients were treated with 90Y-RMs and 9 with 
90Y-GMs. The analysis included demographic characteristics (mean 
age ± SD), type of liver tumor, risk factors (alcohol consumption, 
hepatitis C virus (HCV) and chronic infection with hepatitis B virus 
(HBV)), average administered activity (GBq) and number of TAREs 
received. Results: The mean age of 90Y-RMs-treated patients 
was 66 ± 11 years old and 75% were males. 32% were patients 
with liver metastases, whose most frequent origin was colorectal 
adenocarcinoma. 31% of patients had a history of alcoholism, 27% 
of HCV, 10% of alcoholism and HCV, and 4% of HBV. The average 
administered activity per treatment was 1.91 GBq. The mean age of 
90Y-GMs-treated patients was 72 ± 9 years old and 67% were males. 
89% were diagnosed with HCC. 22% had a history of alcoholism, 
33% of HCV and 22% of HBV. The average administered activity per 
treatment was 1.61 GBq. In 90Y-RMs-treated patients, OS was 77% 
while in 90Y-GMs-treated patients, it was 78%. 78% of patients treated 
with 90Y-RMs received one treatment, 18% two treatments, and 4% 
three treatments. OS was 73%, 87%, and 100%, respectively. 89% 
of patients treated with 90Y-GMs received one treatment and 11% 
three treatments. OS was 75% and 100%, respectively. Conclusion: 
The results show that OS increases with the number of treatments 
received and that OS in patients undergoing TARE with 90Y-RMs and 
90Y-GMs is similar. It is necessary to increase the patient follow-up 
time and the sample size in order to confirm the results observed. 

EP-368
Unresectable intrahepatic cholangiocarcinoma - 
radioembolization and overall survival
S. Fontão de Castro, J. Castro Ferro, I. Próspero, D. Barbosa, L. 
Violante, G. Ferreira, I. Lucena Sampaio, J. Teixeira, H. Duarte;  
Instituto Português de Oncologia do Porto 
Francisco Gentil, E.P.E., Porto, PORTUGAL.

Aim/Introduction: Intrahepatic cholangiocarcinoma (iCC) is a 
rare cancer with a poor prognosis. Most patients are diagnosed 
at a late stage, and unable for surgery (curative intent). There is 
only few treatment option for advanced iCC and the optimal 
therapeutic approach remains unclear. The aim of this study was 
to determine the overall survival of patients with unresectable 

iCC that underwent radioembolization (RE) in an oncology center. 
Materials and Methods: A retrospective review of 15 consecutive 
patients (9 males, mean age: 77 years) diagnosed with unresectable 
iCC, who underwent radioembolization (a total of 25 procedures), 
between 12/2016 and 12/2020 was performed. Thirteen patients 
received resin microspheres and two patients received 166Ho-
microspheres. Ten patients underwent two radioembolization 
procedures on the same day (two hepatic lobes). The mean 
administrated activity was 1.72 [±0.95] GBq. Patients were stratified 
according to Eastern Cooperation Oncology Group (ECOG) state. 
Biochemical hepatic function and CA19.9 serum marker before and 
after RE were recorded. Tumors were assessed for staging (AJCC 
8ª Edition) and morphology (the largest diameter of the largest 
lesion) before and up to three months after RE. Overall survival rate 
was estimated using the Kaplan-Meir methods and log-rank test. 
Results: Five patients were treated only with RE. Nine patients were 
treatment-naive and eight patients underwent other treatments 
after RE. The mean CA19.9 value was 20.700 [IQR:76.020] U/mL and 
46.050 [IQR:87.268] U/mL before and up to 3 months after RE. The 
largest diameter of the largest lesion was 80.00 [IQR:68] mm and 
70.00 [IQR:61] mm before and after RE, respectively. Mean overall 
survival calculated from RE date was 24 months [16.085; 31.915, 
IC: 95%]. OS did not significantly change despite the sequence of 
RE treatment option (first or subsequent treatment), gender, age, 
ECOG stage or CA19.9 value (p>0.05). Patients with the largest 
diameter of the largest lesion inferior to 100 mm had significantly 
longer median OS (44 vs. 16 months, p=0.03). Three patients remain 
alive and the follow-up time was 15 months for 2 patients and 75 
months for the third. None of the patients reported sustained or 
serious pain or another symptom associated with RE during the 
follow-up. Conclusion: This work supports that radioembolization 
has promising survival rates and is well tolerated in this cohort of 
patients. The postreatment OS of 24 months was higher than the 
10.3 months in an English multicenter study(1) but similar to the 22 
months of the MISPHEC trial(2). References: 1-Doi:10.1007/s00259-
019-04427-z; 2-Doi:10.1001/jamaoncol.2019.3702

EP-369
Planning Of Radiation Segmentectomy In Hepatocellular 
Carcinoma With 90Y Glass Microspheres: Activity 
Calculation By Single Compartment Dosimetry Versus 
Multi-Compartment Voxel-Based Dosimetry
J. Atance García de la Santa1, J. Orcajo Rincón1, T. Pedraz 
González Tablas2, M. Baquero Oliveros1, J. Montalvá Pastor1, M. 
Casallas Cepeda1, L. Reguera Berenguer1, J. Ardila Mantilla1, I. 
Gómez Fernández1, J. Alonso Farto1;  
1Hospital Universitario Gregorio Marañón, Madrid, 
SPAIN, 2Hospital Universitario La Paz, Madrid, SPAIN.

Aim/Introduction: In planning of radioembolization with 90Y of liver 
tumours, 99mTc-labelled macroaggregated albumin (99mTc-MAA) is 
used to simulate this treatment. Scintigraphic images are acquired 
to evaluate its intrahepatic distribution and detect extrahepatic 
shunts. These images are also used to calculate the 90Y activity that 
would get an optimal tumour response without affecting healthy 
tissue. There are several dosimetric methods to calculate the 
activity of glass microspheres: the traditional MIRD (Medical Internal 
Radiation Dose) single compartment model and more recently, the 
multi-compartment model, that uses dosimetry software based on 
voxel uptake in 99mTc-MAA-SPECT/CT images, which is supposed 
to offer more accurate planning dosimetry. The aim of this study 
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is to evaluate retrospectively the difference in the calculation of 
the activity of 90Y glass microspheres between the traditional MIRD 
model and the multi-compartment voxel-based model. Materials 
and Methods: Retrospective study of a series of patients with 
hepatocellular carcinoma treated by radiation segmentectomy with 
glass microspheres. The administered 90Y activities were calculated 
with the MIRD model to achieve absorbed doses in the target 
perfused volume of 300/400 Gy. Retrospectively, the 99mTc-MAA-
SPECT/CT images were processed with the multi-compartment 
voxel-based model to calculate the activities to achieve the same 
doses. The differences were compared using the Wilcoxon rank 
test. Results: 15 patients were included. The mean activity of 90Y 
glass microspheres calculated with the MIRD model was 1.54 GBq, 
while the mean calculated with the multi-compartment voxel-
based model was 0.71 GBq. The difference in the activity calculation 
between both models was statistically significant (p=0.015). 
Conclusion: The activity calculation of 90Y to be administered to 
achieve the same absorbed dose in a tumour differs significantly 
between both models, probably due to the correction introduced 
in the multi-compartment voxel-based model, which takes into 
account the uptake ratio between the tumour and the healthy 
surrounding liver, not considered with the single compartment 
model. References: Weber M, Lam M, Chiesa C, Konijnenberg M, 
Cremonesi M, Flamen P, Gnesin S, Bodei L, Kracmerova T, Luster M, 
Garin E, Herrmann K. EANM procedure guideline for the treatment 
of liver cancer and liver metastases with intra-arterial radioactive 
compounds. Eur J Nucl Med Mol Imaging. 2022 Apr;49(5):1682-
1699. DOI: 10.1007/s00259-021-05600-z. Epub 2022 Feb 11. PMID: 
35146577; PMCID: PMC8940802.

EP-370
Selective Internal Radiotherapy with 166Ho-microspheres 
in Liver Tumors: Experience in Our Hospital
J. Deportos, M. Salcedo-Pujantell, S. Lafuente-Carrasco, M. 
Sánchez-Aguilar, J. Sampere-Moragues, G. Tovar-Felice, A. García-
Gámez, V. Benito-Santamaría, J. Cordero-Ramajo, S. Ruiz-Llama, J. 
Riba, M. Solà, V. Vallejos, G. Moragas;  
Hospital Germans Trias i Pujol, Badalona, SPAIN.

Aim/Introduction: Selective internal radiotherapy (SIRT) with 
radionuclide-loaded microshperes using 90Y has demonstrated 
over the years to be a very useful technique to treat liver tumors 
on selected patients and more recently, 166Ho-microspheres have 
appeared as an alternative. The aim of this study is to describe our 
experience with 166Ho-microspheres in liver tumors. Materials 
and Methods: Between December 2018 and April 2022 and after 
discussion with our multidisciplinary tumor board we performed 
twenty SIRT treatments with 166Ho-microspheres in nineteen 
patients (7 women,12 men ; 28-83 y.o). One patient was treated twice. 
Eight patients had intrahepatic cholangiocarcinoma, seven patients 
had hepatocellular carcinoma, three patients had metastases from 
colorectal cancer, and one patient had a giant hepatic adenoma. 
Pre-procedural angiographic work-up was done with [99mTc]Tc-MAA 
or a scout dose of 166Ho-microspheres depending on availability. 
After the administration of [99mTc]Tc-MAA or 166Ho-microspheres for 
therapy planning, planar images and thoracoabdominal SPECT/CT 
were acquired to assess the estimated intrahepatic distribution of 
microspheres, the exclusion of extrahepatic microspheres and the 
calculation of lung shunt and treatment activity. Planar images and 
thoracoabdominal SPECT/CT were acquired for dosimetry after SIRT 
with 166Ho-microspheres. Target lesion response was evaluated with 

magnetic resonance or computed tomography imaging at 3 and 
6 months after SIRT. Results: During therapy planning all patients 
showed lung shunt fraction <20% by planar imaging or <21 Gy 
in lung by SPECT-CT. Mean absorbed doses in liver tumor ranged 
from 52 to 311 Gy. During therapy planning and/or SIRT no patient 
had more than Grade 2 adverse events (according to the Common 
Terminology Criteria for Adverse Events, version 4.03). Eleven out of 
nineteen patients showed target lesion response at 6 months with 
decreased tumor size and/or increased necrosis (four out of them 
underwent surgery after treatment response). One patient didn’t 
showed significant changes on target lesion at 6 months. Two out 
of nineteen patients showed tumor growth on target lesion at 6 
months. Five patients are still waiting first follow-up. Conclusion: 
Selective internal radiotherapy with 166Ho-microspheres is a safe 
and good tolerated procedure as a bridge to surgery and/or to treat 
hepatic tumors. 

EP-371
Holmium-166 Radioembolization, a Valuable Option in 
The Treatment of Liver Tumors
D. Maccora1, S. Rea1, A. Annovazzi1, G. E. Vallati2, F. Cappelli2, G. 
Iaccarino3, B. Cassano3, S. Ungania3, F. Murtas3, R. Sciuto1;  
1Nuclear Medicine Unit, IRCCS Regina Elena National 
Cancer Institute, Rome, ITALY, 2Interventional Radiology 
Unit, IRCCS Regina Elena National Cancer Institute, 
Rome, ITALY, 3Laboratory of Medical Physics, IRCCS 
Regina Elena National Cancer Institute, Rome, ITALY.

Aim/Introduction: Radioembolization (RE) is one of the different 
modalities for the loco-regional treatment of advanced primitive 
or metastatic liver diseases. RE using embedded Yttrium-90 
microspheres was already demonstrated an effective and 
safe therapy. More recently, RE with microspheres containing 
Holmium-166 (166Ho-RE) was introduced with the advantage 
of performing a pre-procedural 166Ho-scout dose. Preliminary 
experiences reported promising results after 166Ho-RE. Particularly, 
more rapid post-procedure therapeutic effects were supposed in 
view of 166Ho physical features. Aim of the study was to evaluate 
the radiological evaluation after 166Ho-RE. Materials and Methods: 
Eleven patients (7 males, mean age 64.2±11.2 years) from April 2021 
to March 2022 who underwent 166Ho-RE for liver diseases were 
included. Patients had angiography procedures injecting 166Ho 
into the arterial blood supply of the tumor(s) with diagnostic and 
therapeutic purposes. Planar and SPECT/CT scans were performed 
the day after the diagnostic angiography for studying distribution 
and dosimetry and the day after RE to verify 166Ho distribution. Post-
treatment computed tomography (CT) controls were performed 
after one month in all patients, after three months in all but two 
since time had not elapsed. Clinical, laboratory and procedural 
data, radiological response and modified Response Evaluation 
Criteria in Solid Tumours (mRECIST) were analyzed. Results: Four 
(36%) patients were treated for primitive diseases: 3 hepatocellular 
carcinoma (HCC) and 1 cholangiocarcinoma. Seven (64%) patients 
had metastatic diseases, 1 to neuroendocrine tumor and 6 to 
gastro-intestinal carcinoma. Median carcinoembryonic antigen 
(CEA) levels were 33.2 ng/ml (range 0.3-317.0), alpha-fetoprotein 
in HCC patients 127.0ng/ml (9.8-193.0), carbohydrate antigen 
19.9 (CA19.9) in gastro-intestinal carcinoma 25.1U/ml (4.1-248). 
The mean administered activity was 4.05 GBq (range 2.31-8.82) 
with a monolobar approach in 9 patients and a bilobar approach 
in the other two. A high agreement was observed between 
166Ho-scout dose and post-treatment scans. No patients reported 
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post-treatment toxicity. At the early CT evaluation, treated lesions 
showed extensive necrosis in 7 (64%) patients, among them one 
demonstrated also reduction in lesion volume and another one 
intralesional calcifications (a possible indirect sign of vascular 
sclerosis). According to mRECIST, 8 (73%) patients had a partial 
response (PR), the remaining 3 (27%) a stable disease (SD) at one-
month CT, while 2 patients PR, 5 SD and 2 a progressive disease 
at three-month CT. Conclusion: 166Ho-RE is a safe treatment in 
more challenging patients with advanced liver diseases, as well 
as effective, mainly at a short-term evaluation. This might be 
particularly attractive in cases with neoadjuvant purposes. 

EP-372
Imaging response evaluation after Ytrium-90 
radioembolization treatment: our experience
P. Azpeitia Hernández, A. Martínez Lorca, J. Bonilla Plaza, O. 
Ajuria Illarramendi, M. Gutierrez Guerrero, E. Pérez de los Ríos, T. 
Navarro Martínez, P. Paredes Rodríguez, M. Orduña Díez;  
Hospital Universitario Ramón y Cajal, Madrid, SPAIN.

Aim/Introduction: 90-Yttrium radioembolization (90YRE) 
is increasingly being employed for treating patients with 
unresectable hepatocellular carcinoma, playing an important role 
in its treatment. The aim of our study was to evaluate CT imaging 
follow-up after treatment (1 and 6 months) with the local qualitative 
evaluation of target lesion, using Response Evaluation Criteria in 
Solid Tumors (RECIST 1.1.) in patients with unresectable hepatic 
tumours treated with 90YRE. Materials and Methods: This is a 
single-center retrospective study, based on a consecutive cohort 
of patients with liver tumor not eligible to conventional curative 
treatments, who were treated with 90YRE between November 2014 
and August 2021. CT images were evaluated using localized RECIST 
in the radioembolization-treated region and also overall response, 
were we included new nodules and extrahepatic metastases. These 
criteria defined four categories: complete response (CR), partial 
response (PR), stable disease (SD), or progressive disease (PD). The 
objective response rate (ORR) was defined as partial response + 
complete response, whereas the disease control rate (DCR) as 
stable disease to partial response + complete response. Results: 
Thirty-three patients received Y90RE (81.8% hepatocarcinoma, 18.2 
% colorectal metastases). Median age was 65.5± 9.2 years, 78.8% 
were men. Overall, 85% of patients received single treatment 
with a total number of 39 treatments (median injected activity 
3.29 ± 2 GBq, median dose to lesion 119.16 ± 16.89 Gy). Majority 
lesions were > 8 cm (61%), 5-8 cm (18%), 3-5 cm (18%) and < 3 
cm (3 %). Moreover, just 20% had solitary lesions. Most patients 
received lobar segmental infusions (62 %) versus 38 % selective 
infusions. First radiological response evaluation (40.8 ± 22.8 days) 
using localized RECIST showed complete response, stable disease, 
partial response, and progressive disease rate of 8%, 59%, 25%, 
and 8%, respectively. ORR 33%, DRC 92%. Whereas, global RECIST 
examination showed 19% PR, 59% SD and 22% PD, (ORR 19%, DRC 
78%). At the sixth month follow-up, we identified 20% complete 
responders, 9% partial responders, 49% stable disease and 22% 
progression with 2 lost patients. ORR 29% and DRC 78%. Whereas 
in global visualization was 8 %RC, 8% PR, 47%EE and 37%PD. (ORR 
16%, DRC 63%). Conclusion: Hepatic radioembolization with 90Y 
presents high local disease control rates at first and sixth month 
radiologic evaluation, what demonstrates a good locoregional 
response in the radioembolization-treated area. Whereas, overall 
response evaluation was less favorable due to progressive disease 
manifesting solely as new distant lesions (liver) or metastases. 

EP-373
Radioembolization - efficacy in the local treatment of 
unresectable hepatocellular carcinoma
S. Fontão de Castro, J. Castro Ferro, I. Próspero, D. Barbosa, L. 
Violante, G. Ferreira, I. Lucena Sampaio, J. Teixeira, H. Duarte;  
Instituto Português de Oncologia do Porto 
Francisco Gentil, E.P.E., Porto, PORTUGAL.

Aim/Introduction: Hepatocellular carcinoma (HCC) accounts for 
nearly 90% of primary liver cancer. Most patients are diagnosed 
at an intermediate or late stage, with limited treatment options 
and poor prognosis. The aim of this study was to determine the 
overall survival of patients with unresectable HCC that underwent 
radioembolization (RE) in an oncology center. Materials and 
Methods: Retrospective analysis of 22 patients (19 males; 
mean age 65±10 years), diagnosed with unresectable HCC, 
who underwent radioembolization, between april/2013 and 
august/2020. Patients were treated with resin microspheres (N=18) 
or [166Ho]-microspheres (N=4). Thirteen patients underwent two 
radioembolization procedures on the same day (different hepatic 
lobes). The mean administrated activity was 1.81 [±1.84] GBq. 
Eastern Cooperation Oncology Group (ECOG) state was recorded, 
as well as α-fetoprotein serum biomarker (until three months before 
and after RE). Tumors were classified according to Barcelona Clinic 
Liver Cancer staging (BCLC) and cirrhosis was assessed according 
to Child-Pugh Score. Overall survival rate was estimated using the 
Kaplan-Meir methods and log-rank test. Results: Median follow-up 
time was 26 [IQR 20] months. Four patients were treated only with 
RE; fifteen patients were treatment-naive and seven patients had 
undergone other treatments after RE. The mean α-fetoprotein value 
was 13.84 [IQR 690.523] U/mL and 11.15 [IQR 522.915] U/mL before 
and after RE. Eighteen patients had alcoholic abuse history and 5 
had history of viral hepatitis (2 patients: VHB; 3 patients: VHC). Child-
Pugh score was A for 18 patients and B for 4. The most frequent 
BCLC score was B (N= 9), follow by C (N=8) and A (N=5). Mean OS 
calculated from RE date was 23 months [18.627; 23.373, IC:95%]. 
There was not statistic significantly difference in OS according to 
age (35 vs. 23, younger vs older than 70 years old, p= 0.750), ECOG 
stage, elevated α-fetoprotein serum before RE (35 vs. 21 months, 
α-fetoprotein higher or lower than 7 ng/ml, p =0.064), BCLC stage 
(24 vs 23 vs 21 months, BCLC A, B and C, p=0.813) or Child-Pugh 
Score (24 vs. 5 months, Child-Pugh A and B, p= 0.172). None of the 
patients reported sustained or serious pain or another symptom 
associated with RE during the follow-up. Conclusion: This work 
supports that radioembolization has promising survival rates and 
is well tolerated in patients with unresectable HCC, the majority, 
polytreated. This review did not find survival predictors, which can 
be explained by the small number of patients. 
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EP-374
Assessment of the Contribution of “DtcApp” in Thyroid 
Cancer Patients’ Quality of Life
E. Giannoula1, P. Exadaktylou1, N. Papadopoulos2, G. Koutsouki3, 
V. Chatzipavlidou4, C. Mellidis5, G. Sykiotis6, A. Hatzitolios7, A. 
Doumas1, I. Iakovou1;  
1Nuclear Medicine dpt., AHEPA hsp., Aristotle University, 
Thessaloniki, GREECE, 2Aristotle University, Thessaloniki, 
GREECE, 3Internal Medicine dpt., Lamia General hsp., 
Lamia, GREECE, 4Nuclear Medicine dpt., Theagenio Cancer 
hsp., Thessaloniki, GREECE, 5Radiation Therapy dpt., CAP 
Santé hsp., Bastia, FRANCE, 6Service of Endocrinology, 
Diabetes and Metabolism, CHUV University hsp., Lausanne, 
SWITZERLAND, 7Propedeutic dpt of Internal Medicine, 
AHEPA hsp, Aristotle University, Thessaloniki, GREECE.

Aim/Introduction: The predominantly favorable prognosis of thyroid 
cancer (TC) often leads clinicians to overlook the management of 
Quality of Life (QoL) patient issues. This observation, combined with 
the widespread use of patient-centered electronic applications, 
has been the impetus for the design and development of the 
DTC (Differentiated Thyroid Cancer) application (DtcApp), which is 
dedicated to patients cured for TC. The aim of this study is to design, 
develop and use the electronic DtcApp as well as to evaluate its 
effectiveness on patients QoL. Materials and Methods: DtcApp was 
designed and developed initially in Android environment in order 
to support patients with TC from diagnosis to treatment and follow-
up. A quasi experimental study was performed, enrolling 27 (18 
female) DTC patients. Patients were divided into intervention and 
control group. Patients of both limbs underwent the appropriate 
diagnostic and therapeutic management and monitoring for each 
case, while the patients in whom the intervention is performed, 
received and used the DtcApp. Two health-related questionnaires 
were used (the validated EORTC QLQ-C30 Questionnaire and 
the EORTC QLQ-THY34 Questionnaire which is under validation 
especially for assessing QoL of patients with TC), including multiple 
aspects of physical, psychological, and social functioning. Results: 
Patients who did not receive the application had significantly 
decreased quality of life in 11 of 16 subscales of the EORTC QLQ-C30 
and 12 of 17 subscales of EORTC QLQ-THY34 Questionnaire when 
compared with intervention group. In comparison with control 
group, decreased scores in 13 of 16 subscales of the EORTC QLQ-C30 
and 14 of 17 subscales of EORTC QLQ-THY34 Questionnaire were 
observed. The important independent predictors for better quality 
of life were patients’ gender (male, p=0.024), disease burden (low 
risk patients, p=0.036) and TSH stimulation procedure (rhTSH, 
p=0.044 ). Conclusion: The disease, the diagnostic and therapeutic 
procedures that patients with TC undergo, can have significant 
effects on their QoL. Our goal with the design and development of 
the electronic DtcApp is to contribute effectively to the QoL of this 
group of patients. 

EP-375
Influence of pathological factors in patients with 
differentiated thyroid cancer on predict persistent disease 
after radioactive iodine therapy
F. Hatipoglu;  
Izmir Katip Celebi University Ataturk Education and Research 
Hospital, Department of Nuclear Medicine, Izmir, TÜRKIYE.

Aim/Introduction: The purpose of this study was to evaluate the 
relationship between pathologic factors and persistent disease 
in patients with differantiated thyroid cancer (DTC). Materials 
and Methods: We retrospectively analyzed the patients who 
underwent radioiodine treatment for DTC between 2010 and 2014 
following total thyroidectomy. Excellent response to treatment 
was defined as negative I-131 whole body scan with no residual 
functioning thyroid tissue or distant functioning metastases and 
stimulated thyroglobulin level less than 2 ng/ml with negative 
antithyroglobulin antibodies and neck ultrasonography showing 
no anomalies by the end of the first year following treatment. We 
statistically analyzed the relationship between initial pathological 
fındings and persistent disease. Results: A total of 146 patients were 
included, 120 (82%) were females. Mean age of 146 patients was 
47±13.5 years. Papillary thyroid carcinoma was the most frequently 
histologic type (97%). Fourty four patients (30.1%) had extrathyroidal 
extension, 61 patients (41.8%) had thyroid capsule invasion (41.8%). 
Distant metastasis was present in 3% (5 patients). Twenty three 
patients had metastasis in the regional lymph nodes (15.8%). 
Lymphovasculary invasion (LVI) was present in 17 patients (11.6%). 
30-100 mCi I-131 was given orally for ablation to 75 patients, 150-
175 mCi was given for lymph node metastasis to 66 patients and 200 
mCi was given to 5 patients for distant metastasis. Persistent disease 
was detected in nine patients (6.2%). No association were found 
regarding gender (p=0.20), age (<55 vs. ≥55; p=0,184), tumor size 
(≤1 cm vs. >1 cm; p=0.156), multifocality (p=0.180), extrathyroidal 
invasion (p=0.453), thyroid capsule invasion (p=0.165). There was 
significant relationship between persistent disease and presence of 
LVI, lymph node and distant metastasis (p<0.05). Conclusion: This 
study indicates that lymphovasculary invasion in DTC is significant 
as other aggressive pathologic features, which increases the risk 
of persistent disease. Therefore It should be considered in the 
treatment management. 

EP-376
The Effect Of High-Dose Radioiodine Therapy On Lacrimal 
Gland Function In Patients With Differentiated Thyroid 
Cancer
A. Namazova1, K. Sahin1, C. Guneren1, B. Ince1, F. Aghazada1, 
S. Sager1, L. Uslu Besli1, S. Asa1, O. E. Sahin1, T. Ozan2, C. Arici3, B. 
Mergen4, K. Sonmezoglu1;  
1Istanbul University-Cerrahpasa, Department of Nuclear 
Medicine, Istanbul, TÜRKIYE, 2University of Health Sciences, 
Istanbul Beyoglu Eye Training and Research Hospital, Department 
of Ophthalmology, Istanbul, TÜRKIYE, 3Istanbul University-
Cerrahpasa, Department of Ophthalmology, Istanbul, TÜRKIYE, 
4University of Health Sciences, Basaksehir Cam and Sakura City 
Hospital, Department of Ophthalmology, Istanbul, TÜRKIYE.

Aim/Introduction: A limited number of studies have examined 
the effect of radioactive iodine treatment (I-131) on tear pathways 
and several case reports of lacrimal gland dysfunction after I-131 
treatment have been reported. This study was designed to clarify 
whether lacrimal gland function is affected by I-131 treatment. 
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Materials and Methods: We analyzed 60 eyes of 30 patients who 
received high doses of I-131 for the treatment of differentiated 
thyroid carcinoma, and 60 eyes of 30 age and sex-matched control 
individuals who had no previous history of dry eye. In the images 
taken after high-dose I-131 treatment, both lacrimal glands, nasal 
concha and background activities (right humeral head) were 
calculated. The tear parameters of the patients were analyzed and 
they were followed up for 12 months. Results: Six male and 24 
female patients with a mean age of 48.6±10.6 years were included 
in the study. Radioactive iodine treatment was given to 5 patients 
with 50 mCi, 6 patients with 150 mCi, 1 patient with 120 mCi, and 
18 patients with 150 mCi. In the quantitative analysis of I-131 whole 
body images taken on the 7th day after treatment, the mean activity 
of the right-left lacrimal gland, nasal concha and background 
activity was calculated as 256.6, 246.5, 326.3, 243.5, respectively. 
There was no significant change in any dry eye parameter between 
the visits of the patients who received RAI treatment. However, 
when compared to the control group, OSDI (ocular surface disease 
index) scores were found to be higher in patients receiving RAI at 3 
and 6 months. Similarly, TBUT ( tear break-up time) was significantly 
lower at 6 months compared to the control group (10.2±3.8 sec, 
8.3±5.2 sec, p=0.024). Conclusion: Decreased tear secretion from 
the lacrimal glands is seen after high-dose I-131 treatment; however, 
the symptoms do not differ significantly from the unexposed 
population. 

EP-377
Radioiodine treatment of Differentiated Thyroid Cancer 
in patients with End-Stage Renal Disease on dialysis: a 
single-centre experience
G. Follacchio1,2, H. Castagnoli1, B. Criscuoli1, C. Manni1, M. 
Camarda3, S. Fattori3, F. Sopranzi4, F. Capoccetti1;  
1Nuclear Medicine Unit, Macerata Hospital, Macerata, ITALY, 
2Molecular Medicine PhD program, “Sapienza” University of Rome, 
Rome, ITALY, 3Medical Physics Unit, Macerata Hospital, Macerata, 
ITALY, 4Nephrology Unit, Macerata Hospital, Macerata, ITALY.

Aim/Introduction: Use of Radioiodine (RAI) treatment for 
Differentiated Thyroid Cancer (DTC) in patients on dialysis 
due to End-Stage Renal Disease may raise concern in terms 
of safety and operative procedures. We report a single-centre 
descriptive study on patients on dialysis treated with RAI for DTC. 
Materials and Methods: Retrospective search was performed on 
our clinical database (2007-2021) including patients on dialysis 
treated with RAI for DTC.Therapeutic procedure was the following: 
On day1 patients underwent a single rhTSH administration. On 
day2 a trace dose of 131I was administered. Blood samples were 
collected and whole-body activity was measured 2h after trace 
dose and, on day3, immediately before and after first dialysis, which 
was always performed 24h after trace dose. Red marrow dosimetry 
assessed maximum RAI activity to be administered, considering 
the possibility to force post-therapy dialysis rate. On day3 RAI 
therapy was administered considering conventional dosimetry 
and red marrow dose limit. On day4 post-therapy dialysis was 
performed in Radiometabolic Therapy room to ensure adequate 
RAI dismission. On day5 post-therapy WBS was performed. 
Diagnostic WBS was performed 6-8 months after therapy, then 
periodical follow-up included neck ultrasound and serum Tg and 
anti-Tg Ab measurements. Descriptive statistics were used for clinical 
and dosimetry data. Results: Final sample included 12 patients 
(mean age 52y) diagnosed with DTC after a mean dialysis period 
of 5years. 11/12 patients underwent thyroid remnant ablation 

and 1 patient underwent second treatment due to persistent 
biochemical disease (mean administered RAI activity 42mCi, range 
27-137). Mean blood RAI dismission percentage after first dialysis 
was 74%. Mean whole-body RAI dismission percentage after first 
dialysis was 67%. In all patients, dosimetry allowed to force only the 
first post-therapy dialysis at 24h, then personal dialytic schedule 
was followed. No acute adverse events after RAI therapy were 
observed. Follow-up data were available in 7/12 patients (mean 
24mts, range 1-104), while 5/12 patients returned to the referral 
centre. All patients were free from thyroid disease at last follow-up 
except 1patient with partial response. No delayed RAI secondary 
effects on target organs were registered. Conclusion: In this single-
centre case series, RAI treatment in patients on dialysis was feasible 
thanks to a standardized red marrow dosimetry that estimated the 
appropriate dialytic scheme to comply with red marrow dose limit. 
It is worth to notice that, in ESRD patients, the long-term thyroid 
disease-free outcome provided by RAI treatment is necessary to 
ensure the inclusion in transplant list. 

EP-378
Parameters affecting Quality of Life in patients with 
Differentiated Thyroid Carcinoma
E. Giannoula1, P. Exadaktylou1, N. Papadopoulos2, G. Koutsouki3, V. 
Chatzipavlidou4, C. Mellidis5, Z. Mughal6, G. Sykiotis7, A. Doumas1, 
I. Iakovou1;  
1Nuclear Medicine dpt., AHEPA hsp., Aristotle University, 
Thessaloniki, GREECE, 2Aristotle University, Thessaloniki, 
GREECE, 3Internal Medicine dpt., General hsp. of Lamia, 
Lamia, GREECE, 4Nuclear Medicine dpt., Theagenio Cancer 
hsp, Thessaloniki, GREECE, 5Radiation Therapy dpt., CAP Santé 
hsp., Bastia, FRANCE, 6Medical Student, Aristotle University, 
Thessaloniki, GREECE, 7Service of Endocrinology, Diabetes and 
Metabolism, CHUV University hsp., Lausanne, SWITZERLAND.

Aim/Introduction: Thyroid malignancies are characterized by a 
wide range of symptoms which may induce both emotional and 
physical discomfort and may affect all aspects of patients’ quality 
of life (QoL). The use of rhTSH not only ensures an ablation success 
rate and effective imaging comparable to that seen after thyroid 
hormone withdrawal (THW) but also preserves patients’ QoL. 
The aim of this study is to evaluate the impact of TSH stimulation 
procedure (THW induced hypothyroidism vs. rhTSH) on QoL of 
thyroid cancer patients undergoing RRA and to evaluate efficacy 
of both procedures. Materials and Methods: We assessed QoL 
in 52 cured DTC patients with a median duration of cure of 4.3 yr 
and studied the contribution of histological data, disease-specific, 
biochemical, and social variables, focusing on the method of TSH 
suppression. Two health-related questionnaires were used (the 
validated EORTC QLQ-C30 Questionnaire and the EORTC QLQ-
THY34 Questionnaire which is under validation especially for 
assessing QoL of patients with TC), including multiple aspects of 
physical, psychological, and social functioning. Results: Patients 
had significantly decreased quality of life in 11 of 15 subscales 
of EORTC QLQ-C30 and 13 of 17 subscales of EORTC QLQ-THY34 
Questionnaire. Important independent predictors for QoL were 
patients’ gender and TSH stimulation procedure. The total score of 
THY34 is by 11.03 units greater in men than in women (B(95%CI)= 
11.03 (1.44, 20.619), p=0.024), and by 12.06 in patients who received 
rhTSH (B(95%CI)= 12.06 (1.46, 21.405), p=0.036). Conclusion: 
Patients cured for DTC have impaired quality of life. Quality-of-life 
parameters were inversely affected by patients’ gender and method 
of TSH stimulation. 
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EP-379
Stimulated thyroglobulin (TG) prior to [131I] therapy 
(RAIT) in patients with differentiated thyroid cancer (DTC) 
as a predictive factor of recurrence
R. Nuñez-Muñoz, Y. Carreres Ortega, M. A. Astudillo Sarmiento, R. 
Valverde Jorge, A. Peña Fuentes, J. Genollá Subirats, J. Santamaría 
Sandi, M. Badiola Molinuevo, E. Rodeño Ortiz de Zarate;  
Cruces University Hospital, Baracaldo, SPAIN.

Aim/Introduction: To assess the role of recombinant human TSH 
(rhTSH) stimulated thyroglobulin determined before RAIT as a 
prognostic factor for locoregional or distant recurrence. Materials 
and Methods: We conducted a retrospective study of 241 patients 
(81% women, 19% men, mean age: 50.5±14.2 years) with DTC (90.9% 
papillary, 9.1% follicular), non-metastatic debut and treated with 
total thyroidectomy. 141 (58.5%) underwent lymphadenectomy 
(43.1% prophylactic, 15.3% therapeutic), 40.3% of which resulted 
in pathological lymphadenopathies. All patients received RAIT 
(dose: 1.110-5.550 MBq), followed by a whole-body scan and 
cervicothoracic SPECT/CT 7 days after RAIT. PreRAIT stimulated 
TG was determined 24 hours after the second rhTSH injection and 
prior to RAIT, using the Immunulite 2000 Siemens method, with a 
functional sensitivity of 0.1 ng/ml. Data on both locoregional and 
distant recurrence were collected from the clinical history during 
follow-up, with median follow-up of 8 years (P25: 5.98, P75: 10.8). 
Statistical software R Core Team version 4.0.1 was used for statistical 
analysis. Patients with positive TG antibodies were excluded. 
Results: 28 of the 241 patients (11.6%) presented recurrence (75% 
lymph node, 25% Bone/ Lung), with median time to recurrence of 
1.37 years (P25: 0.65, P75: 2.97). Patients with relapse in follow-up 
presented a median preRAIT stimulated TG value of 13.2 ng/ml, 
compared to 0.9 ng/ml of the non-recurrence. TG was categorized 
taking 16 ng/ml as a cut-off point, which corresponds to the 90th 
percentile of the group with no recurrence during follow-up. 12 
(42.9%) of the patients who relapsed had stimulated TG values 
above this threshold, compared to only 10.3% (22/213) in the non-
recurrence group. Performing a univariate analysis with this cut-off 
point, we have observed statistically significant differences between 
the patients who did relapse and those who did not (p<0.001). We 
observed that preRAIT stimulated TG   >16 ng/ml implies 5.6 times 
higher risk of presenting recurrence (HR: 5.58, CI 95% [2.64-11.8]). 
When applied a multivariate Cox regression model, it was also 
statistically significant as an independent variable with HR=4.77 
(CI 95%: 1.97-11.6, p<0.001). Conclusion: PreRAIT rhTSH-stimulated 
TG is a multivariate independent predictive factor of recurrence in 
patients with DTC. 42.9% of patients who relapsed had stimulated 
TG  >16 ng/ml. A stimulated TG value >16 ng/ml implies 5.6 times 
higher risk of suffering recurrence, either as lymph node or distant 
metastasis. We propose that a stimulated TG value of 16 ng/ml 
could be an indicator for RAIT in patients with DTC. 

EP-380
Dosimetric Assesment In The Treatment Of Differentiated 
Thyroid Cancer
C. Sandoval Moreno, M. Tagliatori Nogueira, V. López Marcos, M. 
de la Rubia Marcos, B. Manzarbeitia Arroba, M. Álvarez Moreno, M. 
Santamaria Sánchez, M. Balsa Bretón, M. Herráez Hernández;  
Hospital Universitario de Getafe, Getafe, SPAIN.

Aim/Introduction: We aimed to compare the dosimetry recorded 
in patients with differentiated thyroid cancer treated with 131I after 
stimulation with human recombinant TSH (rh-TSH) or induced 
hypothyroidism (IH). Materials and Methods: We reviewed records 

of 196 patients treated with 131I in our hospital, 74 of them were 
stimulated with rh-TSH and 122 with IH. They were administered 
a capsule of 131I orally. They were told to following a low-iodine 
diet for 3 weeks, signing on informed consent form and confirmed 
negative B-HCG in women of childbearing age. Rh-TSH stimulation 
was administered by intramuscular injection the two days before 
treatment. In IH, treatment with exogenous T4 was suspended 
for the previous three weeks. The dose administered to patients 
stimulated with rh-TSH was distributed: 2.6 GBq to 21 patients, 
3.7 GBq to 26, 4.4 GBq to 23 and 5.5 GBq to 4. In the case of IH: 
2.6 GBq to 10 patients, 3.7 GBq to 42, 4.4 GBq at 56 and 5.5 GBq 
at 14 patients. Dosimetric measurements were obtained at half-
meter, one meter, three meters and behind a lead-screen. Being 
discharged with values   below 40µSv/h at one meter, giving them 
radioprotection measures. The dosimetric measurements of the 
2nd day of admission at 1 meter were analyzed. The results were 
compared using the T-student statistical test. Results: A statistically 
significant difference (p<0.05) was observed between the group 
stimulated with rh-TSH and with IH at doses of 2.6 and 4.4GBq, 
being lower in the first group. However, no significant differences 
were observed with doses of 3.7 and 5.5 GBq. Conclusion: In our 
sample, stimulation with rh-TSH prior to DTC treatment with 131I 
(doses of 2.6 and 4.4GBq) significantly reduces dosimetry the day 
after treatment, which could translate into a lower effective dose for 
the patient as well as shorter hospital stay. 

EP-381
Effect of 131I treatment on parathyroid function in 
patients with differentiated thyroid carcinoma
L. Xiao;  
West China Hospital, Sichuan University, Chengdu, CHINA.

Aim/Introduction: The purpose of this study is to investigate 
whether 131I treatment in patients with differentiated thyroid 
carcinoma(DTC)could influence parathyroid function. Materials 
and Methods: DTC patients who received 131I treatment were 
enrolled. Patients were divided into four groups according to 
blood calcium and PTH levels before 131I therapy. We compared the 
changing trend of PTH, blood calcium, blood phosphorus, 25-OH-
VD before and after 131I treatment among four groups. Results: 
1. There were 59 patients in the low blood calcium and normal 
PTH group. The PTH level at 5 days was lower than that before 
treatment. 5 days after treatment, the blood calcium level was 2.00 
± 0.17 mmol/L, with no statistically significant difference (P = 0.832), 
but 25.4% (15/59) of the patients with severe reduction of blood 
calcium.2. There were a total of 10 DTC patients in the normal blood 
calcium and low PTH group. The blood calcium levels were 2.21 ± 
0.11 mmol/L, 2.00 ± 0.24 mmol/L, and 2.13 ± 0.14 mmol/L before 
and 5 days and 6 weeks after 131I treatment (F = 3.612, P = 0.041). 
There was no statistically significant difference in the levels of PTH 
and 25-OH-VD at each node (P > 0.05).3. There were a total of 11 
DTC patients in the low blood calcium and low PTH group. 5 days 
after 131I treatment, the blood calcium level was 1.77 ± 0.15 mmol 
/L, slightly lower than that before treatment (1.87 ± 0.19 mmol/L). 
The blood calcium level of the patients with intravenous calcium 
was relatively stable compared with that before treatment.4. There 
were a total of 41 DTC patients in the normal blood calcium and 
high PTH group. PTH at 5 days after 131I treatment was lower than 
that before treatment, and PTH gradually recovered at 6 weeks 
after treatment, with statistically significant differences (F=13.038, 
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P < 0.001). The 25-OH-VD level was higher than that before 131I 
treatment. Conclusion: 1. For patients with normal PTH and 
decreased blood calcium before 131I treatment, timely calcium 
supplementation was helpful to maintain the blood calcium level. 
2. In patients with low PTH before 131I treatment, some patients 
would develop severe hypocalcemia 5 days after 131I treatment. The 
blood calcium level of patients treated with an intravenous calcium 
administration before 131I treatment was basically maintained at 
the level before 131I treatment.3. PTH gradually returned to normal 
range after treatment with 131I.

EP-382
Prognostic factors influencing the success of RAI therapy 
in patients with Graves disease
L. Xiao;  
West China Hospital, Sichuan University, Chengdu, CHINA.

Aim/Introduction: Our purpose was to investigate the success rate 
of RAI in patients with Graves’ disease and determined the risk factors 
of treatment failure with calculated-dose methods. Materials and 
Methods: This retrospective clinical study collected a data set of 431 
patients who were diagnosed with Graves’ disease and received first 
RAI therapy between January 2017 and June 2019. RAI therapy was 
considered successful as a biochemical euthyroid or hypothyroid 
status at 3-6 months after RAI. We evaluated the treatment 
success rate and analyzed the risk factors of treatment failure. 
Results: A total treatment success rate was 65.7% ( hypothyroid 
and euthyroid ). Optimal cut-off of thyroid volume and isthmus 
length to predict treatment success were 33.70 cm3 and 5 mm. 
Multivariate regression analysis showed that thyroid volume>33.7
0cm3(OR:3.728,P<0.001,95%CI:2.109-6.589),isthmus length>5mm( 
OR: 1.788, P=0.036, 95%CI:1.038-3.078) and TRAb levels>20U/L at 
pre-RAI( OR: 1.645, P=0.047, 95%CI:1.007-2.689) were risk factors for 
treatment failure. Conclusion: 65.7% of Graves’ disease patients can 
achieve treatment success ( hypothyroidism and euthyroid ). Larger 
thyroid volume and higher TRAb levels at pre-RAI are the risk factors 
influencing outcomes with calculated dose. 

EP-383
Role of hepatic thigh ratio as a prognostic marker for 
response assessment after radio iodine therapy in 
differentiated thyroid carcinoma
P. Singh, P. K. Pradhan, M. Ora, A. H. Nazar, V. Mishra, Y. 
Khandelwal, B. Jain, A. Arya;  
S.G.P.G.I., Lucknow, INDIA.

Aim/Introduction: In majority of cases of differentiated thyroid 
carcinoma (DTC) radioiodine therapy is well-established adjuvant 
therapy. Whole body radioiodine scan (WBRI) is done for evaluation 
of remnant in the thyroid bed, regional lymph node and distant 
metastases, prior to deciding dose of 131I therapy in DTC. 
Physiological diffuse hepatic uptake is detected in WBRI scans with 
remnant thyroid tissue, residual or metastatic thyroid tissue , and 
cause of hepatic visualisation is being researched. Liver visualization 
has been attributed to metabolism of hormones and thyroglobulin 
synthesized by DTC cells. The objective of this study is to evaluate 
the role of HTR as a prognostic marker in the DTC. Materials and 
Methods: A prospective, observational study conducted in tertiary 
care hospital. Sixty patients (thirty of metastatic group and thirty 
of non-metastatic group) with DTC were recruited. Baseline WBRI 
scans were done after 4-12 weeks of total thyroidectomy. Follow-up 

scans at 6 months interval and subsequently at 12 months from 
baseline scan were done. ROI (Region of Interests) were drawn in 
the right lobe of liver and mid-thigh level and average counts in 
each ROIs were noted. Ratio of average counts per pixel in liver and 
mid-thigh ROI was calculated as HTR. Results: There were 19 male 
and 41 female patients. Mean age of patients with metastasis was 
37 years and without metastasis was 40 years. It was seen follicular 
cancer occurring at higher mean age (p-value 0.001) and HTR 
was found to be significantly higher in follicular cancer in first and 
second follow up scans with p-value 0.003 and 0.001 respectively. 
A significant association was noted between progression of disease 
and histopathology of DTC (p-value 0.001). Following radio iodine 
therapy, HTR in follicular cancer reduces more frequently than in 
papillary carcinoma thyroid. Based on ROC curve HTR > 2.135 was 
categorised as a ‘non-responder’ and HTR < 2.135 as ‘responder’ with 
sensitivity and specificity of 61% and 82% respectively based on 
S.Tg levels. About 80% patients with HTR <2.135 showed complete 
response. Conclusion: HTR has good correlation with response 
evaluation in DTC. Higher HTR values and liver uptake are caused 
by hormone synthesis by tumour and thus unaffected by higher 
thyroglobulin levels. The use of HTR as a prognostic marker for 
predicting therapy response in DTC, either alone or in combination 
with S.Tg, is encouraging. This may be further explored with in-
depth research establishing its versatility in DTC. 

EP-384
Postoperative Radioiodine Ablation in Low-Risk 
Differentiated Thyroid Cancer: Outcomes of Patients 
Treated with Different Doses in a Single Center
S. Orun, S. Soyluoglu, U. Korkmaz, F. Ustun;  
Trakya University, Edirne, TÜRKIYE.

Aim/Introduction: I-131 radioactive iodine (RAI) ablation therapy is 
applied to facilitate initial staging and thyroglobulin (Tg) follow-up 
in low risk differentiated thyroid cancer (DTC) patients. However, 
the use and doses of ablative RAI are still controversial and vary 
by institution. This study aimed to evaluate ablation efficiency, 
complications and hospital stay in low-risk DTC patient groups 
treated with different doses in a single center. Materials and 
Methods: DTC patients who referred for RAI treatment between 
January 2015 and January 2021 were evaluated retrospectively. 
Patients with low risk according to ATA risk classification and without 
known lymph nodes or distant metastases were included in the 
study. The administered doses were divided into 3 groups as 30-50 
mCi (group 1), 75 mCi (group 2) and 100 mCi (group 3). Patients 
were questioned for complaints of dry eyes, dry mouth, nausea, 
taste disorders, and salivary gland dysfunction. Remnant tissue and 
salivary gland uptake were evaluated from I-131 whole body scan 
at 9-12 months after RAI. Ablation success, early complications, 
hospital stay and differences between groups were evaluated 
statistically. Results: A total of 130 patients (111 females,19 males) 
were included in the study. The mean age was 51±13 patients. 
Mean tumor size was 17.1±9 mm. Thirty-eight patients were 
included in group 1, 46 patients in group 2 and 46 patients in 
group 3. Ablation success in group 1,2 and 3 was 92.1%,93.5% and 
95.5%, respectively, and no statistically significant difference was 
found (p=0.795). The mean hospital stay was 2.1±0.3, 2.6±0.6 and 
2.9±0.4 days, respectively, with a statistically significant difference 
between the groups (p=0.001). The rates of hospitalization for three 
days or more were 13.2%,54.3% and 84.8%, respectively. Compared 
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to baseline levels, mild decreases in hemoglobin, white blood cell 
and platelet counts were observed in all 3 groups after 6 weeks, 
that did not cause any clinically significant findings and there was 
no significant difference between groups. There was no significant 
dose-dependent difference in terms of the early complaints 
questioned. While no signs of salivary gland damage were detected 
in group 1 after treatment, asymmetrical uptake were detected 
in group 2 (4.3%) and in group 3 (10.9%) patients. Conclusion: 
Low-dose RAI therapy with 30-50 mCi is sufficient for an effective 
ablation in low-risk DTC patients. Shorter hospital stays and less 
salivary gland damage appear to be advantages. 

EP-385
[18F]PSMA-1007 PET-CT Imaging in Advanced Thyroid 
Carcinoma Patients Refractory toIodine-131 Treatment: 
Pilot Study from Azerbaijan
F. Novruzov1, A. Aliyev2, E. Mehdi1, S. Novruzova1, N. Orucova1, G. 
Abdurahimova1, F. Giammarile3, J. Aliyev4;  
1Azerbaijan National Centre of Oncology, Department of 
Nuclear Medicine, Baku, AZERBAIJAN, 2Azerbaijan National 
Centre of Oncology, Department of Head and Neck Surgery, 
Baku, AZERBAIJAN, 3International Atomic Energy Agency, 
Vienna, AUSTRIA, 4Azerbaijan National Centre Of Oncology, 
Department of General Surgery, Baku, AZERBAIJAN.

Aim/Introduction: Prostate-specific membrane antigen (PSMA) 
although is an established marker of prostate cancer, it was also 
found to be expressed in some solid malignancies such as breast, 
lung and urothelial cancer. Accidental discovery of significant 
thyroid uptake on 68GaPSMA-11 PET/CT in a prostate cancer 
patient followed by pathological examination revealed “suspicious 
for malignancy” (DC V) according to Bethesda classification. This 
finding prompted us to systematically analyze different thyroid 
carcinomas for neovascular and intratumoral PSMA expression and 
determine the feasibility of [18F]PSMA-1007 PET/CT in treatment 
management of advanced stage thyroid carcinoma. Materials 
and Methods: We have selected four advanced thyroid cancer 
patients (mean age 41; either aggressive papillary thyroid cancer or 
follicular thyroid carcinoma with distant metastases; all underwent 
total thyroidectomy with lymph node dissection) for [18F]PSMA-
1007 PET/CT imaging. All four patients received 131-I therapy one 
month following thyroidectomy, they were under suppressive 
thyroxine treatment and the last measured average suppressive 
thyroglobulin level was above 2000 IU/ml. We used [18F]PSMA-
1007, due to the scalability of production demand to adapt to the 
requested number of examinations. The acquisition was performed 
60th minutes after injection of [18F]PSMA-1007. Results: The [18F]
PSMA-1007 PET/CT showed tracer accumulation in all four patients. 
Two out of four patients were I-131 avid. Identical to whole body 
131-I scan findings, [18F]PSMA-1007 PET/CT revealed severe uptake 
(SUVmax=27.7) in all metastases of two I-131 avid patients. In first 
non I-131 avid patient, [18F]PSMA-1007 PET/CT showed intense 
uptake (SUVmax=33.8) in all bone and soft tissue metastases, 
including brain metastases, while the second non I-131 avid 
patient showed moderate tracer uptake (SUVmax=4.5). Although 
several years has passed since the latter patient’s initial diagnosis, 
the disease progression rate was not so fast, which could explain 
moderate [18F]PSMA-1007 uptake due to low neovascularization. 
Conclusion: Locally aggressive, as well as metastatic thyroid cancer 
showed high tumor to background [18F]PSMA-1007 uptake. 
Thus, [18F]PSMA-1007 could be an alternative imaging tracer for 
thyroid cancer with better image quality compared to 131-I. In the 

near future, [18F]PSMA-1007 may indicate potential for targeted 
radionuclide therapy with PSMA based beta/alpha emitters in the 
theranostic approach of disseminated metastases of thyroid cancer 
refractory to 131-I.
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EP-386
Non-invasive treatment of recalcitrant keloids with 
contact brachytherapy using Phosphorus 32 skin patch 
and its effectiveness: a pilot study
H. Nellaiappan, N. Pandit, R. Kumari, S. V Chakkalakkoombil, S. 
Sundarraj;  
Jawaharlal Institute of Postgraduate Medical 
Education and Research, Puducherry, INDIA.

Aim/Introduction: The keloids are benign dermal fibroproliferative 
tumors. Recalcitrant keloids are those that are unresponsive or 
recurred multiple times on the standard routine treatment. We 
analyzed the effect of the 32P skin patch on recalcitrant keloids in 
the Indian population. Materials and Methods: 32P skin patch was 
applied locally for 3 hours, so to deliver 30 Gy of total radiation dose 
to the patients. Then patients were follow-up at 2 months, 4 months, 
and 6 months intervals. On each follow-up, HR USG was done for 
assessing the change in the dimensions of the lesion (thickness, 
length, and breath). VAS scores of pain and pruritis were also noted 
in all patients. Results: We found that there is a reduction in the 
thickness of recalcitrant keloids after applying a 32P skin patch with 
30 Gy of the total dose in this single-arm trial using RM Anova with 
the post hoc test. Friedman’s test was used for analyzing the VAS 
for pain and pruritis. Because of missed follow-ups in COVID, we 
analyzed the patients as two datasets: one with 6 months follow-
up (recalcitrant lesions, n=9) and another with 4 months follow-up 
(n=24). There was a significant difference in thickness of recalcitrant 
keloids over 6 months and 4 months(p<0.01). The percent change 
from baseline on first, second, and third follow-up was 21%,28%, 
and 43%, respectively, for 9 recalcitrant keloids. The percent change 
from baseline on first and second follow-up was 22.1 % and 31.1%, 
respectively, for 24 recalcitrant keloids. So upon 30 Gy of dose 
by P32 skin patch, it showed a 22- 43% reduction in recalcitrant 
keloid thickness. However, visually, all patients showed complete 
resolution. There is a decrease in pruritis upon patch application 
over 4 months. The pain was uncommentable because 20/27 lesions 
had no pain during the baseline (VAS score of 0/10). All the patients 
experienced subjective symptomatic relief in pain and pruritis after 
the patch therapy. Conclusion: The decrease in thickness implies 
the effect of the 32P skin patch on recalcitrant keloids. Hence there 
was an optimum change of thickness from baseline with 6 months 
follow-up. No recurrence up to 6 months was observed during the 
follow-up. All the patients experienced subjective symptomatic 
relief in pain and pruritis after the patch therapy. So 32P skin patch 
is a cheap, non-invasive, effective treatment for recalcitrant keloids. 



S589 Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751

EP-387
Metabolic Therapy with [131I]INa in well differentiated 
thyroid cancer and hyperthyroidism in patients 
on hemodyalisis. Comparative study and protocol 
establishment
A. Cherino Talens1, A. Repetto1, S. Chamizo2, M. Romeu3, P. 
Livianos4, M. García3, M. Hidalgo1, C. Peña1,5;  
1Nuclear Medicine Department. Hospital Universitari Son Espases, 
Palma de Mallorca, SPAIN, 2Radiopharmacy Department. Hospital 
Universitari Son Espases, Palma de Mallorca, SPAIN, 3Radiophysics 
Department. Hospital Universitari Son Espases, Palma de Mallorca, 
SPAIN, 4Nephrology Department. Hospital Universitari Son Espases, 
Palma de Mallorca, SPAIN, 5IdISBa, Palma de Mallorca, SPAIN.

Aim/Introduction: The lack of consensus in clinical guidelines 
as well as contrasting data in literature about [131I]INa therapy 
of patients on hemodyalisis(HD) were the reason to encourage 
this comparative study between two patients on HD treated 
with[131I]INa. External dose rate measurement(EDRM), time of 
hospitalization, timing of dyalisis after the administration of [131I]
INa and the status of contamination of dialysis machine were 
considered. Materials and Methods: Two patients on HD were 
treated with [131I]INa in our department in June2021. A 74years old 
women with hyperthyroidism for a multinodular goiter, resistant 
to antithyroid drugs(PT1). A 49years old man who was submitted 
to total thyrodectomy and central lymphadenectomy for a papilar 
folicular thyroid cáncer(pT2N0) candidate to ablation treatmen with 
low activity of [131I]INa(PT2). We did not modify radioiodine activities 
neither timing of HDsessions. The hospital stay lasted 5 days(Mo at 
Fri) for each patient. PT1 received 555MBq and PT2 received 1110 
MBq of [131I] in Metabolic Therapy Unit(MTU) after HD treatment in 
Nephrology Department(Mon.). The following HD sessions were 
performed in MTU(Wed.-Fri.) using a portable machine. EDR at 1 
meter was measured three times a day and red bone marrow dose 
was estimated. Liquid samples from HD machine (dyalisis fluid, 
water wash) were obtained every day at the same time before and 
after each HD and radioactivity was analyzed. Results: EDRM after 
second HD at discharge was 12 and 7,4mcSv/h in PT1 and PT2. 
After first HD both patients reached EDR<40mcSv/h (22 and18 
mcSv/h respectively). Red bone marrow dose was 130,76mGy 
and 110,42mGy respectively. Radioactivity in dyalisis fluid was: 
0,00999MBq PT1- 0,00259MBq PT2 after first HD; 0,0022MBq PT1- 
0,00074MBq PT2 after secondHD. No radioactivity was detected 
in wash water of dialysis equipment in both patients during each 
HD session. Conclusion: External dose rate measurement is usefull 
to decide the hospitalization lenght in patient on HD. Usually 
hospital admission is not nedded in standard [131I]INa treatment in 
hyperthyroidism. In HD case, at least one session could be planned. 
There is no need to modify radioiodine activities neither timing of 
HD sessions as red bone marrow dose do not exceed recommended 
value(2Gy). There is no contamination of HD machine. It could 
be used immediately for other patients. Once EDRM<40mcSv/h 
at 1meter has been reached, patients on HD treated with [131I]INa 
could immediately return to their normal HD sessions routines 
in their reference unit as long as protection radiology rules were 
respected.

EP-388
Establishing and Monitoring an Effective Management of 
Benign Nontoxic Multinodular Goiter in Kuwait - Utilizing 
Two Different Dose Levels of Recombinant Human TSH in 
Combination with Radioactive Iodine
M. Masoomi1, I. Al-Shammeri2, N. Al-Shammeri3, A. Al-Shagouli4;  
1NM, Department of Medical Imaging, Al-Adan Hospital, 
Kuwait, KUWAIT, 2NM, Department of Medical Imaging, 
Al-Adan Hospital, Kuwait, KUWAIT, 3Department of 
Surgery, Al-Adan Hospital, Kuwait, KUWAIT, 4Department 
of Endocrinology, Al-Adan Hospital, Kuwait, KUWAIT.

Aim/Introduction: The treatment of benign non-toxic goiter is a 
challenge for clinicians and endocrinologists. The ideal treatment 
for MNG is controversial. The efficacy of rhTSH-assisted radioiodine 
therapy of multinodular goiter is not fully known and only a few 
studies, with a limited number of patients have evaluated the effect 
of rhTSH-assisted radioiodine therapy beyond 1 year. This study is 
focusing on the application of multi dose rhTSH-assisted radioiodine 
to evaluate the effect for a period of 2 years. The progressive nodular 
increase of the thyroid in non-toxic benign goiters are the result of a 
combination of genetic and environmental factors. During the Gulf 
war, Kuwaiti populations experienced fall out of depleted uranium, 
smoke and chemical pollutions released by the continuous oil-
well fires, pesticides and insecticides and widespread distribution 
of toxins in the environment as a result of chemical, nerve and 
biological warfare. Currently, there is not an effective and safe 
management of benign non-toxic MNG available in Kuwait covering 
the impact of the past environmental events and the genetic 
relation. Materials and Methods: In this multicenter collaborative 
study, all the G1 and G2 patients (N=50, ≥18 years old) will undergo 
evaluation according to a proposed criteria followed by FNA to 
exclude cancer, toxicity and those who have refused surgery. 
All patients will have CT scan, TSH, T3, T4 and CBC and complete 
biomedical tests at a 6-months interval during the treatment period 
and the follow up. The Volumetric application of GE 670 SPECT/CT 
(i.e. Xeleris) and in-house developed MATLAB used for quantitative 
measurement. An intravenous dose of 120 MBq (planar) and 185 
MBq (SPECT) were administered, followed by Static or SPECT/
CT images, 20 min post injection, according to the local SOP. All 
patients will have a 131-I uptake at baseline and 24 interval post 
intramuscular single dose of 0.1mg or 0.3 mg (group 1 and group 
2) of rhTSH. Results: The preliminary outcome of the rhTSH-assisted 
radioiodine therapy using a 0.3mg rhTSH and a fixed dose of 20-25 
mCi of 131-I is encouraging, suggesting a reduction of all patient 
thyroid glands, in the range of 43%-84% having stable conditions. 
Further investigation is progressing. Conclusion: We expect an 
effective management of NTMNG for the Kuwait population and 
the region considering the impact of dietary, genetic factors and 
past experience to the drastic environmental exposure. 

EP-389
Utility of the Health Assessment Questionnaire 
Score in assessing response in patients who undergo 
radiosynoviorthesis for refractory synovitis
S. More, N. Jacobs, O. Kolade, B. Hodkinson;  
University of Cape Town, Cape Town, SOUTH AFRICA.

Aim/Introduction: The Health Assessment Questionnaire(HAQ) 
score is utilised in assessing response in a wide spectrum of 
rheumatoloical diseases with its utility in assessing response in 
radiosynoviorthesis(RSO) being limited. Our current aims are 
to ascertain if the HAQ score could accurately assess response 
in patients who were treated with RSO for refractory synovitis 
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Materials and Methods: Before RSO, all patients underwent 
either joint sonography or bone scan to confirm active synovitis. 
A clinical exam, visual analogue scale (VAS) for pain and the HAQ-
DI score were performed at baseline and 6 weeks post therapy. 
A successful response was defined as a decrease in VAS of 50% 
according to recent international guidelines. Results: Nineteen 
(19)patients received RSO with 24 treatments being performed 
in these patients. Twelve patients had Rheumatoid Arthritis, four 
had haemophiliac arthropathy, two had psoriatic arthritis and the 
remaining patients had reactive arthritis and juvenile idiopathic 
arthritis. Seventeen knees were treated with 185-222MBq of 
Yttrium-90, two elbows, three ankles and one wrist were treated 
with 74 - 111MBq of Rhenium-186 colloid. There was a positive 
response in 74% of injections (VAS>50%), with a median HAQ of 
1.09 pre RSO (range 0.13 - 2.38); post RSO HAQ 0.63(range 0.25-2.2). 
There was no significant correlation between percentage change 
in VAS and change in HAQ score in patients who were deemed 
successful response for RSO. Conclusion: There is utility in using the 
HAQ in assessing patients response to RSO but it needs to be used 
in combination with other parameters in assessing response 

EP-390
Role of 99mTc-pertechnetate thyroid uptake scan in 
predicting response to RAI therapy in Graves’ disease
K. Bishnoi, R. Emerson P, A. Kumar, P. S. Patro, G. K. Parida, K. K. 
Behera, K. Agrawal;  
All India Institute of Medical Sciences, Bhubaneswar, INDIA.

Aim/Introduction: AIM: To evaluate the role of 
99mTc-pertechnetate thyroid uptake scan in 
predicting response to RAI therapy in Graves’ disease. 
INTRODUCTION: Radio-iodine (RAI) ablation with 131I is considered 
a definitive treatment of hyperthyroidism with the target is to 
achieve hypothyroidism or euthyroid status. A few patients 
achieve this early within 6-8 weeks or later by 6-8 months. Some 
may require second dose of RAI. Hence, a better modality for 
predicting the response outcome early after RAI therapy will be 
useful for deciding further management. Materials and Methods: 
Thirty patients with Graves’ disease treated with RAI empirically 
and who were biochemically hyperthyroid at 6 - 8 weeks (BR6-
8w), were included in this study. Patients were evaluated with 
99mTc- pertechnetate thyroid uptake scan (TU6-8w). The cut off for 
response on TU6-8w was taken as 4.0% (Thyroid uptake ≤4.0% were 
presumed to become hypo or euthyroid eventually and >4.0% 
were presumed to remain hyperthyroid). Pearson’s correlation was 
calculated between the baseline 99mTc- pertechnetate thyroid scan 
uptake (TUB), TU6-8w and the BR6-8w with the final biochemical 
response at 6-8 months (BRf ). Results: Mean age was 46±8.5 years 
(21 females and 9 males). Strong correlation was found between 
the TU6-8w - BRf (0.82). Whereas the correlation between TUB - BRf 
and BR6-8w - BRf were found out to be 0.53 and 0.69 respectively. 
Sensitivity and specificity of TU6-8w in detecting end response 
was found to be 100% and 82.6% respectively. Conclusion: 99mTc- 
pertechnetate thyroid uptake scan at 6-8-week post RAI therapy 
in Graves’ disease was a better predictor of long-term outcome 
and can impact further management. References: 1. Bonnema SJ, 
Hegedüs L. Radioiodine therapy in benign thyroid diseases: effects, 
side effects, and factors affecting therapeutic outcome. Endocr Rev. 
2012 Dec 2. Atkins HL. Technetium-99m pertechnetate uptake and 
scanning in the evaluation of thyroid function. Semin Nucl Med. 

1971 Jul;1(3):345-55 3. Kahaly GJ, Bartalena L, Hegedüs L, Leenhardt 
L, Poppe K, Pearce SH. 2018 European Thyroid Association Guideline 
for the Management of Graves’ Hyperthyroidism. Eur Thyroid J. 
2018 Aug;7(4):167-186 4. Ross DS, Burch HB, Cooper DS, Greenlee 
MC, Laurberg P, Maia AL, Rivkees SA, Samuels M, Sosa JA, Stan 
MN, Walter MA. 2016 American Thyroid Association Guidelines for 
Diagnosis and Management of Hyperthyroidism and Other Causes 
of Thyrotoxicosis. Thyroid. 2016 Oct;26(10):1343-1421.
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EP-391
The added value of mar reconstruction to bone spet-ct in 
the evaluation of patients with arthroplasty
L. Pavanello, F. Sciume, R. Egoue Mangoue, L. Locantore, M. Cucca, 
I. Ravelli, M. Zuffante;  
AOUI di Verona, Verona, ITALY.

Aim/Introduction: to evaluate the use of 16-slice CT with metal 
artifact reduction (MAR) algorithm applied in the SPECT / CT study 
in patients with joint prosthesis. Materials and Methods: Twelve 
patients were studied (nine with hip replacements, one with knee 
replacement and shoulder prostheses in two). A GE DISCOVERY 670 
DR SPECT/TC was used. Bone scintigraphy (740 MBq of 99mTc-HDP) 
was performed in all patients with registration of early imaging 
(dynamic phase and blood pool) followed by late imaging after 
150 minute from tracer injection (total body scan and SPECT/
CT of the region with prosthetic issue). CT with 16 slices, 120kV 
and 80 mA, 3.75mm slice thickness and MAR algorithm. Images 
of the bone and peri-prosthetic soft tissues were reviewed and 
evaluated qualitatively by two technicians and one physician. The 
tomographic images produced by SPECT / CT were reconstructed 
with the MAR algorithm to reduce the hyper and hypodensities 
caused by the attenuation of metallic prosthesis. The purpose of the 
MAR is to eliminate the data deriving from the projections crossing 
the metal object, replacing them with data from nearby projections 
or from a previous image. Results: After MAR reconstruction images 
of prosthesis, prosthesis-bone interface, nearby bone and soft 
tissue were judged by all viewers to be of diagnostic quality in all 
cases. Image reconstruction carried out with the MAR algorithm 
greatly reduces both the hyperdensity caused by the metal and the 
hypodense strips generated by the consequent hardening of the 
beams. CT reconstruction data through the MAR algorithm allows 
to obtain images in which the metal artifact is evidently reduced, 
consequently there is more detailed anatomical information as 
well as a distribution of radioactivity more faithful to reality thanks 
to the use of the corrected CT data which in turn are used for the 
SPECT attenuation correction. Conclusion: Not only CT with MAR 
algorithm reconstruction provides more precise tomographic 
images but also solid and reliable database on which to operate 
the correction for the attenuation. It ameliorates the view of the 
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periprosthetic area, depicts true, increased uptake of the tracer in 
the corresponding anatomical area, avoiding mis-interpretetion 
generated by metallic artifacts. So far, given the good overlap 
between functional information by SPECT and anatomical 
acquisition with MAR corrected CT this method is a useful tool in 
the diagnostic work-up of the main complications of hip, knee and 
shoulder prostheses. 

EP-44

During Congress Opening Hours

e-Poster Area

D: Technical Studies -> D1 Instrumentation -> 
D12 PET/CT

EP-392
Digital PET/CT Images Reconstructed Using Deep 
Learning Techniques Have Improved Noise and Contrast 
Characteristics
Y. Shirakawa, K. Fukaya, S. Fujita, M. Kawada, H. Ichikawa, J. 
Suyama, A. Nakanishi;  
Kyorin University Hospital, Tokyo, JAPAN.

Aim/Introduction: The digital PET/CT Cartesion Prime system 
launched during 2020 has a time-of-flight (TOF) temporal resolution 
of < 280 ps, which is significantly better than previous models 
and it produces high-contrast images. The system uses the deep 
learning image reconstruction technology Advanced Intelligent 
Clear-IQ Engine (AiCE) to reduce noise without losing contrast, 
resulting in significantly better image quality than conventional 
methods. This study aimed to determine the feasibility of this 
technique using a phantom. Materials and Methods: Hot spheres 
with inner diameters of 10, 13, 17, 22, 28, and 37 mm were placed 
inside a NEMA Body Phantom. The ratio of 18F-FDG radioactivity 
in the spheres to the background (2.53 kBq/mL) was 4:1, which 
complied with the standard imaging protocol in Japan, where 
imaging begins 60 minutes after the administration of 3.7 MBq/
kg of 18F-FDG. Images were acquired for 30 minutes/bed and 
reconstructed at 30-second intervals from 30-300 seconds using 
TOF-3D-OSEM (iterations 3; subsets 12; PSF+), a Gaussian filter 
(FWHM, 4 mm) and AiCE. Image quality was evaluated physically 
at QH,10 mm, N10 mm, and QH,10 mm/N10 mm and quantified 
using recovery coefficients (SUVmax,10 mm/SUVmax, 37 mm) 
from data collected for 30 minutes. Five radiological technologists 
visually evaluated and scored the ability to discriminate 10-mm 
spheres with varying density as (0), none, (1) possible but with 
the same level of noise as the 10-mm hot sphere and (2) obvious 
discrimination. The average score was ≥ 1.5 when ≥ 3 evaluators 
scored an image as 2. Results: The Gaussian filter required 270 
seconds (5.5%) to comply with the Japanese guidelines (< 5.6%) 
for N10mm, a measure of PET image noise, while AiCE required 
only 120 seconds (4.9%). QH,10mm revealed higher contrast in 
AiCE than in the Gaussian filter after 60 seconds. The QH,10mm/ 
N10mm values of 4.0 at 30 and 3.8 at 60 seconds for AiCE and the 
Gaussian filter complied with the recommended value (> 2.8). The 
recovery coefficients were 0.78 and 1.1 for the Gaussian filter and 
AiCE, which met the recommended value (> 0.38). Visual scores of 

imaging performance were 2 at 60 and 30 sec for the Gaussian filter 
and AiCE, respectively, and met the criterion (≥1.5). Conclusion: 
Deep learning reconstruction generated images with better noise 
and contrast characteristics than conventional methods, indicating 
the feasibility of digital PET/CT. 

EP-393
Motion Correction software program can be used to 
correction head movement at a PETCT brain scan
V. Jensen, S. Svalling;  
Rigshospitalet, Clinic for Clinical Physiology, Nuclear 
Medicine and PET., Copenhagen, DENMARK.

Aim/Introduction: Motion Correction can be used for correction 
of head movement during a PET positron emission tomography 
and CT computed tomography brain scan. MoCo is a software 
program developed by the research assistant Lasse Anderberg 
from clinic for physiology and Nuclear medicine at Rigshospitalet. 
Correct alignment PET and CT is verified after the scan. If there 
are any displacements of the PET scan in relation to the CT 
scan, a motion correction can be done with the MoCo program 
Materials and Methods: Patients with dementia and brain tumors 
are prepared for a PETCT brain scan with isotope labelled tracer, 
F18Fluordeoxyglucose or F18fluoroethyltyrosine, both are injected 
into the patient. The patient is placed at the bearing, head and arms 
is fixed. The scan area is adjusted with the laser light on the Siemens 
scanner. The laser light must follow the orbito meatal line as well 
as the middle line at the face. The scanning protocols consist of a 
topogram followed by a CT scan, and then the PET scan. PET record 
time is for the tracer F18FDG 10 minutes, for F18FET 20 minutes, 
which means that the patient must lie still in 25 minutes. During this 
period, the patient may move the head several millimeters compared 
to the CT scan. After the scan, check the quality of the results, CT is 
used to correct the PET scan for tissue attenuation correction. There 
must be no displacements of the CT scan in comparison to the PET 
scan. Is there any movements at the images, a motion correction 
with MoCo can be done where the displacement is corrected 
Results: Experience shows that in most cases the MoCo sofware 
can correct displacements, thus the scan can be interpreted with 
greater certainty. We perform approximately 65 brain scans a week, 
and of those 2 patients have moved their heads during the scan. 
It takes approximately one hour to make the MoCo correction per 
patient Conclusion: In cases where the patient has moved under 
the PETCT brain scan, the use of the MoCo programme can be a 
solution where an adequate response to the PETCT brain scan can 
be given. In this way, we can avoid scanning the patient again, as 
particular patients with dementia finds it difficult to lie still. On this 
basis, it can be concluded that the MoCo is a good tool for avoiding 
extra radiation for the patient and personnel 

EP-394
Development andvalidation of 2.5-dimensional super-
resolution convolutional neural network for whole-body 
PET images
H. Endo, K. Hirata, C. Katoh, K. Magota, K. Kudo;  
Hokkaido University, Sapporo,Hokkaido, JAPAN.

Aim/Introduction: Super-resolution convolutional neural network 
(SRCNN) is a technology that generates high-resolution images 
from low-resolution ones. This technique can be used to generate 
images with a state-of-art high-resolution PET/CT scanners from 



Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751  S592

images with inexpensive low-resolution scanners. Ideally, both 
input and output of the network should be 3D volume data, but 
this approach requires much memory resources and learning 
time. Therefore, we extended an ordinary 2D-SRCNN to create a 
2.5D-SRCNN with multiple slices of input, and the output image 
corresponds to one input slice. We constructed and trained 
2D- and 2.5D-SRCNN, and evaluated the images quantitatively. 
Materials and Methods: A PET/CT equipped with high-resolution 
semiconductor detectors was used for image acquisition. Ninety 
patients underwent whole-body FDG PET-CT examination. A total of 
21,640 low-resolution slices with voxel size 4×4×4 mm and 144×144 
matrix, and 43,280 high-resolution slices with voxel size 2×2×2 mm 
and 288×288 matrix were reconstructed. Pairs of low-resolution 4 
mm images and high-resolution 2 mm images were created as the 
training data. 50 cases were used for training, 20 patients were used 
for validation, 20 patients were used for test. We constructed an 
ordinary 2D-SRCNN that inputs low-resolution image and outputs 
super-resolution image. In contrast, the 2.5D-SRCNN input 9 low-
resolution slices and output 2 high-resolution slice. The PSNR and 
SSIM were calculated for evaluation. For further evaluation of image 
quantity, we performed a phantom study where a NEMA phantom 
was prepared with 6 spheres filled with F-18 solution (8:1 hot to 
background ratio) to measure SUVmax. Results: As a result of 
comparing the SSIM of 100 randomly selected 2 mm pixel images 
extracted from whole-body 20 test data and the super-resolution 
image created from the corresponding 4 mm pixel images, 
2D-SRCNN was 0.969±0.010. In 2.5D-SRCNN, it was 0.975 ± 0.007 and 
the super-resolution image by 2.5D-SRCNN was significantly closer 
to the 2 mm image than the super-resolution image by 2D-SRCNN 
(p<0.001). As a result of the quantitative evaluation using the tumor 
phantom, the depiction of tumor spheres, which was unclear in the 
LR image, was improved in the super-resolution image. Conclusion: 
The current data suggested that our 2.5D-SRCNN model, which 
can be trained in a short time with a small amount of memory, 
successfully generated better super-resolution PET images with a 
smaller error than the SRCNN using two-dimensional data without 
degrading quantitative performance. 

EP-395
Implication on the use of contrast enhanced CT for2-[18F]
FDGPET/CTattenuation correction in state of art PET 
devices
N. Lampe, A. Zander, M. Peréz Lago, H. Grünig, K. Strobel, T. Lima;  
Luzerner Kantonsspital, Luzern, SWITZERLAND.

Aim/Introduction: State of art PET digital devices have shown to 
have improved sensitivity, spatial resolution and lesion detectability. 
To obtain the full diagnostic power of hybrid PET/CT protocols 
increasingly include diagnostic contrast enhanced CT of the 
whole PET scan range or for limited body areas. This study aimed 
to evaluate the impact of the contrast enhanced CT (CECT) on the 
attenuation correction and subsequently lesion uptake for PET/CT 
acquisitions in a state of art device. Materials and Methods: We 
compared SUV max and mean for 18 lesions of different anatomical 
locations and sizes from 10 consecutive patients that underwent a 
2-[18F]FDG PET/CT protocol with additional CECT in our state of art 
device. The PET attenuated corrected images were reconstructed 
using either a low dose CT (LD CT), acquired prior to the injection of 
contrast agent, or a CECT acquisition. Additionally, these differences 
were also evaluated using deviceless data driven motion correction 
(DDG). Results: Lesions (n=18) of varied volume [range 0.14-30.95 

cm3] in different anatomical locations (lung, liver, bone,⋯) were 
analysed. The median SUVmax and SUVmean for the standard 
reconstruction with the LD CT were 7.4 ± 4.4 [range: 4.0-20.5] and 
4.0 ± 2.6 [2.3-11.6], respectively. For the DDG the mean SUVmax and 
SUVmean with the LD CT were 8.1 ± 4.8 [range: 4.2-20.5] and 4.1 ± 
3.0 [2.6-11.8], respectively. The use of CECT corresponded to a lower 
SUV (both max and mean) for the standard reconstruction (median 
6.2 ± 5.0 and 3.3 ± 2.9, respectively for SUV max and mean) and with 
the use of DDG (6.5 ± 5.9 and 3.6 ± 3.4, respectively for SUV max 
and mean). Conclusion: The use CECT for attenuation correction 
influences the measured SUV value in 2-[18F]FDG PET/CT of different 
lesions. No correlation with the lesion size was observed. This effect 
is likely to be highlighted with the use of state of art devices when 
using CECT for attenuation correction in PET/CT examinations. 

EP-396
Efficacy of a ‘Contrast Correction’ Algorithm in Contrast-
Enhanced Computed Tomography based Attenuation 
Correction of Positron Emission Tomography Imaging 
in the context of Lymphoma Investigations- a phantom 
study
V. Kilhams, K. Thomson;  
University Hospitals Plymouth NHS Trust, 
Plymouth, UNITED KINGDOM.

Aim/Introduction: Presence of contrast media can cause artefacts in 
PET-CT imaging; however some manufacturers provide attenuation 
correction algorithms designed to reduce these inaccuracies. The 
majority of published work has focused on the impact of contrast 
media on visual interpretation of images or quantitative SUV 
inaccuracies in individual anatomical regions. This study set out 
to investigate the feasibility of using contrast-enhanced CT for 
attenuation correction of PET imaging, with a particular focus on 
diseases such as lymphoma that require consideration of relative 
changes in SUV of tumours compared to normal physiological 
background. Materials and Methods: A phantom study was 
performed to allow the impact of contrast agent on quantitative 
SUV accuracy to be evaluated for a range of iodine contrast and 
radiotracer concentrations, using conventional and ‘contrast 
correction’ attenuation correction algorithms. Effect of CT scan tube 
potential, and the iterative reconstruction method (Time-of-flight 
(TOF) vs. Bayesian Penalised Likelihood (BPL)) were also assessed. 
The potential for inaccuracies in relative changes in SUV as used 
in the Deauville criteria for lymphoma was evaluated. A worst-case 
scenario was simulated using a semi-realistic phantom to assess 
the visual and quantitative impact of contrast media. Results: 
Use of iodine contrast agent resulted in an increase in apparent 
radiotracer uptake (mean SUV) of up to 6.5% for every 100HU 
CT number enhancement. CT tube potential had a minor effect 
on bias in SUVmean due to presence of contrast. Reconstruction 
type did not significantly affect SUV enhancement due to contrast 
agent, although absolute values for BPL were higher than TOF. 
The contrast correction algorithm significantly reduced the bias 
in SUV quantitation compared to standard algorithms for high 
levels of iodine contrast media (>15mg I/ml). At clinically-relevant 
lower concentrations minimal benefit was observed. Potential for 
the ratio of SUV in the tumour to the mediastinal blood pool to 
be downplayed by up to 10% due to contrast agent was observed, 
with contrast correction algorithms only slightly reducing this 
inaccuracy. Conclusion: Contrast correction algorithms may reduce 
the potential for false positives from regions of high apparent focal 



S593 Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751

uptake due to a bolus of contrast agent; however there is potential 
for confounding the clinical interpretation of disease progression 
when relative uptake is evaluated, particularly tumour: blood pool. 
Use of identical protocols for follow-up will reduce inaccuracies. 
References: Meignan M, Gallamini A, Haioun C (2009), ‘Report on 
the First International Workshop on interim-PET scan in lymphoma’, 
Leukemia & Lymphoma, 50 (8), 1257-1260

EP-397
Last generation digital PET: FOV overlap optimization
M. Bernardini;  
Hôpital Européen Georges Pompidou (HEGP), Paris, FRANCE.

Aim/Introduction: The aim of this study was to reduce the overlap 
value to acquire the useful body length with minimum number of 
steps maintaining clinical image quality. For that, the influence of 
the field of view (FOV) overlap on image quality and quantification 
was investigated for a digital PET of 5 and 6 rings. Materials and 
Methods: The study was performed on a digital PET of 25 cm 
and 30 cm FOV. Several phantoms were used: 68Ge phantoms 
(Annulus and VQC) and 18FDG phantom (homogeneous cylinder). 
The overlaps values explored were 23% and 42% and compared to 
single FOV acquisition. The acquisition protocol and reconstructions 
were those used in 18FDG clinical exams. The regions of interest 
(emission sources) were placed at the center of the FOV for one 
step acquisition and at the center of the explored length for 2 steps 
acquisitions (edge of the FOV). The coefficient of variation (COV) was 
used for the noise analysis, and the recovery coefficient (RC) for the 
quantification analysis. The influence of activity concentration was 
also investigated. Results: In homogeneous Cylinder, except the 
very central slices, all the 2 steps acquisitions and reconstructions 
show lower (42% overlap) or similar noise (23% overlap) than 1 
step acquisition, except for 23% overlap with Q reconstruction that 
gives the highest noise level (up to 14.8%). For Annulus phantom, 
the noise level is very higher than in Cylinder ( > 15%) because of 
the smaller size of the radioactive volume but is comparable to 1 
step acquisition. RC values slightly overestimate activity in Cylinder 
central slices, notably with 23% overlap, but the values are always 
in the limits of 1±10%. For Annulus phantom and VQC phantom 
spheres, RC values are much lower than unity, due to PVE, but 
influence of the overlap value is negligible. Conclusion: For small 
volumes (Annulus phantom and VQC spheres) RC and COV values 
are not significantly influenced by the overlap value. Also, for large 
volume (Cylinder), RC is not significantly influenced by the overlap 
value. Differently, in 2 steps acquisitions, the image noise (COV) is 
lower than 1 step, except for 23% overlap with Q reconstruction 
in the very central slice, but always <15%. In conclusion, for 25 cm 
FOV, decreasing the overlap from 42% to 30% will allow reducing 
the acquisition from 7 to 6 steps, steel acquiring 112 cm, with a 
negligible impact on image quality and quantification. 

EP-398
Production of parametric Ki images from dual time point 
(two 3 min clinical routine static scans)
N. Reshtebar1, S. Hosseini1, M. Zhuang2, P. Sheikhzadeh3;  
1Department of Energy Engineering, Sharif University 
of Technology, Tehran, IRAN, ISLAMIC REPUBLIC OF, 
2Department of Nuclear Medicine, Meizhou People’s 
Hospital, Meizhou, CHINA, 3Department of Nuclear Medicine, 
Imam Khomeini Hospital Complex, Tehran University of 
Medical Sciences, Tehran, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: Dynamic Positron Emission Tomography (PET) 
imaging has significant potential to tumor characterization because 
of the radiopharmaceutical distribution is a dynamic process and 
is varied among different organs and tumors. But, dynamic PET 
protocols have not translated to the clinic because of: the long time 
scan (≥ 60 min), complex acquisition protocol and measuring of the 
arterial input function (IF) by serial arterial blood sampling (or image-
derived). In this study, we investigated the generation parametric Ki 
images from two 3 min clinical routine static scans (the early and 
late scans are in t=60 min and t=90 min). Materials and Methods: 
In this research, the simulations were performed by generating six 
realistic heterogeneous tumors (3 in lung and 3 in liver) and various 
levels of [18F] FDG uptake that produced by 3 noise levels and 10 
noise realizations. Patlak analysis using population based input 
function (PBIF) were employed to estimate parametric Ki images 
Results: The results indicated that there was a high correlation 
between Ki and SUV images and a very significant correlation was 
observed between Ki images generated from two methods (full 
dynamic and dual time point scans). Conclusion: The results of 
this study indicated that the dual time point parametric images 
can be provided to the medicine specialist as a complementary 
image of the SUV and have a potential to be an alternative to full 
dynamic PET scan. References: Kotasidis FA, Tsoumpas C, Rahmim 
A. Advanced kinetic modelling strategies: Towards adoption in 
clinical PET imaging. Clin Transl Imaging 2014;2:219-37. doi:10.1007/
s40336-014-0069-8.Man KC, Jeong HS, Sang GP, Jeon YJ, Son YI, Joon 
YC, et al. Metabolic tumor volume of [18F]-fluorodeoxyglucose 
positron emission tomography/computed tomography 
predicts short-term outcome to radiotherapy with or without 
chemotherapy in pharyngeal cancer. Clin Cancer Res 2009;15:5861-
8. doi:10.1158/1078-0432.CCR-08-3290. Rahmim A, Lodge MA, 
Karakatsanis NA, Panin VY, Zhou Y, McMillan A, et al. Dynamic 
whole-body PET imaging: principles, potentials and applications. 
Eur J Nucl Med Mol Imaging 2019;46:501-18. doi:10.1007/s00259-
018-4153-6.Viswanath V, Chitalia R, Pantel AR, Karp JS, Mankoff DA. 
Analysis of Four-Dimensional Data for Total Body PET Imaging. PET 
Clin 2021;16:55-64. doi:10.1016/j.cpet.2020.09.009.

EP-399
Effect of time of flight and ultra HD reconstruction 
algorithms on standard uptake value of tumours with 
different sizes: a comparative study
A. Nautiyal, I. Pitkin;  
Cromwell Hospital, London, UNITED KINGDOM.

Aim/Introduction: To analyse the difference between two different 
reconstruction algorithms on standard uptake value of tumours 
with different volumes for 18F-FDG. Materials and Methods: In 
this retrospective study, we examined the 70 tumour lesions of 
different sizes (46.22 ±51 mm; range: 6-74mm & 26.51 ±52.25 cc; 
range: 0.96-294cc) in 30 patients (63 ±12.42 years), who underwent 
whole-body PET/CT study after an hour of 18F-FDG administration 
(121 ±7.03 MBq). After the acquisition, reconstruction of PET/CT 
data was performed using time of flight (OSEM+TOF) and ultra-
HD (UHD), in which UHD is a reconstruction algorithm based 
on the combination of OSEM, TOF and point spread function 
(PSF) technology. Lesions with a diameter of 20 mm or less were 
considered smaller, while those with a diameter exceeding this 
were considered larger. The differences in mean standard uptake 
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value (SUVmean) and maximum standard uptake value (SUVmax) 
were compared among TOF and UHD reconstruction algorithms. 
Results: The SUVmean and SUVmax values for smaller lesions 
with TOF and UHD were 2.62 ±0.99 and 6.20 ±3.44; 2.79 ±1.09 
and 7.39 ±4.56, respectively. The SUVmean and SUVmax values for 
larger lesions with TOF and UHD were 3.35 ±1.56 and 11.96 ±9.80; 
3.44 ±1.61 and 13.49 ±12.16, respectively. For smaller lesions, the 
UHD algorithm shows 6 % higher SUVmean values compared to 
TOF, while on larger lesions, the UHD algorithm shows 2 % higher 
SUVmean values compared to TOF. Similarly, UHD shows 22% 
higher SUVmax values for smaller lesions and 16% higher SUVmax 
values for larger lesions as compared to TOF technology. Also, 
SUVmean and SUVmax values differ significantly between TOF 
and UHD for lesions smaller than 30mm in diameter. Conclusion: 
In this comparative study, we show that TOF and UHD algorithms 
significantly affected SUV values of smaller lesions. In terms of 
detectability and resolution, UHD is better than TOF. Because spatial 
resolution plays a critical role in smaller lesion detection, hence the 
difference in SUV values increases significantly between TOF and 
UHD algorithms for the smaller lesions (<30mm). Also, in future 
clinical trials, it is recommended to harmonize SUV values obtained 
with different reconstruction algorithms.

EP-400
Study of the Off-Axis Sensitivity in PET Scanners
T. Cuenca1, E. Prieto1, L. Irazola1, V. Morán2, L. Soria2, J. M. Martí-
Climent1;  
1Clínica Universidad de Navarra, Pamplona, SPAIN, 
2Clínica Universidad de Navarra, Madrid, SPAIN.

Aim/Introduction: Sensitivity of positron emission scanners 
evaluated with NEMA protocols demonstrates a slight variability 
in response between 0 and 10 cm off the radial axis. The aim of 
this study was to characterize the variation of the off-axis sensitivity 
not only in the first 10 cm but also further radial distances up to 30 
cm, in both analog- and digital-PET. Materials and Methods: One 
minute acquisitions were made from the centre of the scanner and 
every 5 cm along the radial axis up to a distance of 30 cm from the 
centre with three different sources on two PET scanners, one with 
PMT light detectors and one with SiPM ones. The first source was a 
70 cm polyethylene tube filled with F-18, placed within the smallest 
aluminium cylinder of the NEMA sensitivity phantom. The second 
source consisted on a 19 cm sealed linear source of Ge-68, and the 
last one was a sealed cylindrical source of Ge-68 (20 cm diameter).
For each experiment, the number of net trues in each acquisition 
was recorded and compared with the net trues registered when the 
source was placed in the centre of the PET transaxial field-of-view. 
Decay correction was applied in the F-18 experiments. Sensitivity 
profiles were also obtained following the NEMA recommendations. 
Results: For the F-18 and Ge-68 linear source tests we obtained the 
same sensitivity response along the radial axis. In both scanners the 
ratio decreased until it reached a minimum at 5 cm (-4.2% for the 
PMT, -2.0% for the SiPM), then increased linearly so that at the 10 
cm position the deviation is -2.0% for the analog tomograph and 
0.4% for the digital one, reaching a maximum of 6.8% and 10.6% 
at 20 cm from the axis. For further distances the ratio increased 
more for the F-18 than the Ge-68 source.For the digital-PET, the 
axial sensitivity profile also varies as we move away from the radial 
axis, being the difference greater in the most extreme planes. For 
the Ge-68 cylinder, sensitivity shows the same tendency to increase 

as the source is moved away from the centre in both scanners, 
with higher values than in the experiments with linear sources. 
Conclusion: Sensitivity measurements at NEMA positions (0 and 10 
cm) are quite similar, and do not show how the sensitivity and the 
sensitivity profile vary when moving away from the centre of the 
scanner, especially in digital PETs. 

EP-401
The impact of Different Reconstruction Parameters along 
with TOF and PSF in PET/CT Imaging: Patient with Normal 
and High BMI
S. Rezvani1,2, P. Ghafarian3,4, M. Ay1,2;  
1Department of Medical Physics and Biomedical Engineering, 
Tehran University of Medical Sciences, Tehran, IRAN, ISLAMIC 
REPUBLIC OF, 2Research Center for Molecular and Cellular 
Imaging, Tehran University of Medical Sciences, Tehran, IRAN, 
ISLAMIC REPUBLIC OF, 3Chronic Respiratory Diseases Research 
Center, National Research Institute of Tuberculosis and Lung 
Diseases (NRITLD), Shahid Beheshti University of Medical Sciences, 
Tehran, IRAN, ISLAMIC REPUBLIC OF, 4PET/CT and Cyclotron 
Center, Masih Daneshvari Hospital, Shahid Beheshti University 
of Medical Sciences, Tehran, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: 18F-fluorodeoxyglucose (FDG) PET/CT is widely 
used in oncology for tumor detection, treatment planning, and 
patient follow-up. Point spread function (PSF) modeling and time 
of flight (TOF) methods help to improve image quality and precise 
quantitative analysis. In this study, we aimed to find the optimum 
protocol with proper parameters for high and normal body 
mass index (BMI) patients. Materials and Methods: We followed 
two groups of patients with normal weight (19≤BMI <25) and 
overweight (25≤BMI≤30). Emission data were reconstructions with 
ordered subsets expectation maximization (OSEM), OSEM+PSF, 
OSEM+TOF, and OSEM+PSF+TOF, with It×Sub=36, 48, 54, 60, 64, 
and 72 by Gaussian filter (with full width at half maximum (FWHM) 
of 4.5, 5.5 and 6.5 mm). Quantitative parameters such as coefficient 
of variation (COV), signal to noise ratio (SNR), and maximum 
standardized uptake values (SUVmax) were also evaluated. Paired 
t-test, Man Withney, and Kruskal Wallis test were applied for 
statistical tests. Results: By changing the It×Sub from 36 to 72, in 
overweight patients (normal weight), the COV increased from 
3.57±0.97 to 5.05±1.65 (4.16±0.15 to 4.39±0.33), SNR decreased 
from 102.40±58.74 to 78.08±58.59 (51.65±28.86 to 54.76±29.02) and 
the SUVmax increased from 5.84±2.64 to 6.16±2.58 (5.33±2.04 to 
5.68±2.07). When filter size varied from 4.5 to 6.5 mm, SNR increased 
while the COV and SUVmax decreased. Although this effect was 
more noticeable in overweight patients than in normal weight. 
Conclusion: In high BMI patients, reconstruction protocol has a 
vital role in image quality and quantitative analysis. We suggested 
OSEM+PSF+TOF protocol with It×Sub of 36 and 48, with 5.5 and 
6.5 mm filter sizes which illustrated lower COV with higher SNR. In 
patients with normal BMI, our findings revealed that OSEM+PSF 
and OSEM+TOF protocols with It×Sub=48 and 54 can also be used 
with caution.



S595 Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751

EP-45

During Congress Opening Hours

e-Poster Area

D: Technical Studies -> D1 Instrumentation 
-> D15 Quality Control, Performance and 
Standardization

EP-402
Reconstruction Parameter Optimization for EARL Criteria 
on an Extended Bore Length Solid-State Digital-BGO PET/
CT System
J. Kennedy1,2, T. Palchan Hazan1, Z. Keidar1,2;  
1Rambam - Health Care Campus, Haifa, ISRAEL, 2B. 
and R. Rappaport School of Medicine, Technion – 
Israel Institute of Technology, Haifa, ISRAEL.

Aim/Introduction: A recently designed digital solid-state 
positron emission tomography/x-ray CT system (PET/CT) 
scanner with bismuth germanate (BGO) scintillators coupled to 
silicon photomultipliers provides for a 32 cm axial field of view 
(FOV) with high NEMA sensitivity. For this digital-BGO system, 
image reconstruction parameters were optimized to meet EARL 
(Research4Life, EANM) Standards 2 criteria. Materials and Methods: 
A national electrical manufacturers association (NEMA) image 
quality (IQ) phantom was loaded with fluorine-18 FDG ([18F]-2-
fluoro-2-deoxy-D-glucose) and scanned as per the EARL manual, 
giving a background concentration of approximately 2 kBq/mL 
at scan time. The 6 hot spheres (ranging from 10 to 37 mm in 
diameter) representing approximately a 10:1 target-to-background 
ratio were aligned in a transverse plane at positions 1/8, 1/4, 1/2, 
and 3/4 along the axial FOV. Using a Bayesian penalized-likelihood 
algorithm, which included point spread function modelling and 
all corrections, images were reconstructed on a 256 × 256 matrix, 
with a 70 cm transverse FOV and a 2.08 mm slice thickness. The 
algorithm increases the amount of regulation with an increasing 
so-called β-value parameter (a factor that penalizes local non-
homogeneity among voxels). Recovery coefficient curves based 
on the average and maximum detected activity in the spheres 
were calculated for β-values ranging from 350 to 1300. Optimal 
values were determined by minimizing the root-mean-squared 
(RMS) error between the measured recovery coefficient values 
and the “ideal” values given by the average of the stated minima 
and maxima, for each sphere size, of the EARL Standards 2 criteria. 
A cylindrical phantom with homogenous radiotracer distribution 
was scanned in a similar manner to ensure that the EARL calibration 
criteria were met. Results: Beta-values ranging from 800 to 1200 
enabled the reconstructed images to meet the EARL Standards 
2 criteria for all 4 placements of the IQ phantom. On average, a 
β-value of 900 was optimal. The “worst case” giving the largest error 
was for the 37 mm sphere at the 1/2 axial position: the “maximum 
voxel” recovery coefficient was 1.08, while the minimum criterion 
is 1.05. The EARL calibration criteria were met to within 1.1 % of 
the expected radiotracer concentration. Conclusion: Bayesian 
penalized-likelihood reconstruction for a solid-state axial FOV 
digital-BGO PET/CT system can robustly meet the EARL Standards 
2 criteria throughout the 32 cm axial FOV, given a reasonable 
optimization of the regularization. 

EP-403
Optimization of Time Coincidence Window and Energy 
Window for Dedicated Brain PET: A Simulation Study
T. Zare1,2, P. Sheikhzadeh1,3, A. Rahmim4, B. Teimourian Fard2, P. 
Ghafarian5,6, M. Ay1,2;  
1Department of Medical Physics and Biomedical 
Engineering,Tehran University of Medical Science, Tehran, IRAN, 
ISLAMIC REPUBLIC OF, 2Research Center for Molecular and 
Cellular Imaging, Tehran University of Medical Sciences, Tehran, 
IRAN, ISLAMIC REPUBLIC OF, 3Nuclear Medicine Department, 
Vali-Asr Hospital, Tehran University of Medical Sciences, Tehran, 
IRAN, ISLAMIC REPUBLIC OF, 4Departments of Radiology 
and Physics, University of British Columbia, Vancouver, DC, 
CANADA, 5Chronic Respiratory Diseases Research Center, 
National Research Institute of Tuberculosis and Lung Diseases 
(NRITLD), Shahid Beheshti University of Medical Sciences, 
Tehran, IRAN, ISLAMIC REPUBLIC OF, 6PET/CT and Cyclotron 
Center, Masih Daneshvari Hospital, Shahid Beheshti University 
of Medical Sciences, Tehran, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: There is significant interest to develop dedicated 
brain PET scanners, given widespread role of PET in brain imaging 
applications such as Alzheimer’s disease and Parkinson’s disease, 
and the cost and limited spatial resolution of whole-body PET 
scanners as applied to early detection of brain disorders. We are 
developing a prototype LYSO-based dedicated-brain PET scanner 
in our department. Here we aimed to very realistically simulate the 
scanner, followed by optimization of data acquisition parameters 
towards improved image quality and system performance. Materials 
and Methods: Montel Carlo simulations were performed using 
GATE (V9.1). The detector blocks of dedicated brain PET scanner 
consist of 23×23 arrays of 2×2×15 mm3 LYSO scintillators and 0.1 
mm BaSO4 reflector. The scanner has 4 detector block rings with 22 
detector blocks per ring. The ring diameter and transaxial FOV of the 
scanner are 35.1 cm and 26.8 cm, respectively. Different acquisition 
parameters comprised of coincidence time window (CTW) (3, 6.5 
and 10 ns) and energy window (Low threshold: 5 to 30% with the 
step of 5; High threshold: 650 keV) were selected and adjusted for 
the model. The sensitivity, scatter fraction (SF), and noise equivalent 
count rate (NECR; without random subtraction) were calculated 
based on NEMA NU-2-2018 for each of acquisition parameters. 
Results: Simulation results indicated that the SF increased with 
increasing energy window. Furthermore the NECR value for 3 ns 
CTW is about 63% higher than 10 ns CTW. Meanwhile, decreasing 
CTW from 10 to 3 ns leads to reduction in scanner sensitivity (by 
9%). It was seen that NECR reaches maximum value for 20% energy-
window at different CTW values. SF and sensitivity of the scanner in 
the 20% energy-window are 30% and 5.7 cps/kBq, respectively. In 
this energy window, the NECR peak occurs at 18.85 kcps @ 5 kBq/ml. 
Conclusion: We showed that in addition to designing a suitable 
geometry for dedicated brain PET scanner, the choice of appropriate 
CTW and energy-window for data acquisition is important. Given 
the sensitivity, SF and NECR that was calculated in different energy-
windows and CTW values, energy window of 20% and CTW of 6.5 
ns were found as optimal for our developed LYSO-based brain PET 
scanner.
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EP-404
Reproducibility of FDG PET-CT liver SUV uptake metrics as 
reference or normalisation factor
G. Zwezerijnen1,2, J. J. Eertink3,2, M. C. Ferrandez-Ferrandez1,2, S. E. 
Wiegers1,2, C. N. Burggraaff3, P. J. Lugtenburg4, H. C. W. de Vet5,6, J. M. 
Zijlstra3,2, R. Boellaard1,2;  
1Amsterdam UMC location Vrije Universiteit Amsterdam, Radiology 
and Nuclear Medicine, Amsterdam, NETHERLANDS, 2Cancer 
Center Amsterdam, Imaging and Biomarkers, Amsterdam, 
NETHERLANDS, 3Amsterdam UMC location Vrije Universiteit 
Amsterdam, Hematology, Amsterdam, NETHERLANDS, 4Erasmus 
MC Cancer Institute, University Medical Center, Hematology, 
Rotterdam, NETHERLANDS, 5Amsterdam UMC location Vrije 
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Aim/Introduction: Although visual and quantitative assessments 
of 18F-fluoro-deoxy-glucose (FDG) PET-CT studies typically rely on 
liver uptake value as a reference or normalisation factor, consensus 
or consistency in measuring FDG uptake is lacking. Therefore, we 
evaluate the variation of several liver SUV uptake measurements 
using different uptake metrics, volume-of-interest (VOI) locations 
and sizes, noise levels, at different time points across treatment 
and as function of total metabolic tumor volumes (MTV) in 
lymphoma FDG PET-CT studies. Materials and Methods: PET-CT 
scans from 34 lymphoma patients were used to calculate liver 
SUVmax, SUVpeak and SUVmean as 1) a function of VOI size (1, 
1.5, 2, 3 and 5 cm, respectively), 2) location (5 distinct locations), 3) 
imaging time point (baseline, interim, and end-of-treatment; EoT) 
and 4) MTV. The impact of reconstruction protocol (EARL-1, EARL-2, 
2mm, 2mm+point-spread-function; PSF) on liver uptake is studied 
on 15 baseline lymphoma scans. The effect of noise on liver SUV 
was assessed using full and 25% count images of 10 lymphoma 
scans. Results: Generally, liver SUVmax and SUVpeak were 38% and 
16% higher in all analyses compared to SUVmean. Liver SUVmax 
and SUVpeak increased up to 43% and 16% with VOI size while 
SUVmean remained unchanged with the least variability for 5 cm 
(IQR 0.5) compared to 3 cm and smaller VOI sizes (IQR 0.62, 0.65-
0.71). The liver uptake metrics were not affected by VOI location. 
Compared to baseline, the liver uptake metrics were 15% to 18% 
and 9% to 18% higher at interim and EoT PET, respectively. Liver SUV 
decreased with larger total MTVs. Liver SUVmax and SUVpeak values 
were affected by reconstruction protocol, showing the lowest 
median values for EARL-1 (3.0 and 2.8) with an increase of 62% and 
20% compared to 2mm+PSF, showing the highest values (4.9 and 
3.3). Both liver SUVmax and SUVpeak moved 22% and 11% upward 
between full and 25% reconstructed scans. Conclusion: Liver 
SUVmean was most robust against VOI size, location, reconstruction 
protocol and image noise level, and is thus deemed the most 
reproducible metric for liver uptake. The commonly recommended 
3 cm diameter spherical VOI-based liver SUVmean values were only 
slightly more variable than those seen with larger VOI sizes and are 
sufficient for liver SUVmean measurements in future studies. Liver 
uptake varies across treatment time points, possibly related to high 
tumor uptake and MTV and/or treatment effects, which should be 
considered when using liver SUV as normalisation factor. 

EP-405
A Novel Adaptive Approach to Automatic Segmentation of 
PSMA-positive Lesions in Positron Emission Tomography 
(PET) of Prostate Cancer
J. Brynolfsson1, H. Sahlstedt1, J. Richter1, K. Sjöstrand2, A. Anand1;  
1Exini Diagnostics AB, Lund, SWEDEN, 2Lantheus Medical 
Imaging, Billerca, MA, UNITED STATES OF AMERICA.

Aim/Introduction: Fixed relative threshold-based lesion 
segmentation based on maximum Standard Uptake Value (SUVmax) 
is a standard and well-established approach to create volumes for 
estimation of parameters such as SUVmean and uptake volume. 
However, a fixed relative threshold-based lesion segmentation, e.g., 
50% of SUVmax, is not ideal under the full dynamic range of lesion 
SUVmax. Fixed relative thresholds are sub-optimal as lesions with 
low SUVmax may generate oversized segmentations, especially if 
relative threshold of the SUVmax is close to background uptake. 
Conversely, a lesion with high SUVmax can result in undersized 
segmentations, excluding PSMA-positive sections consistent with 
prostate cancer, with uptake below the relative threshold. We 
evaluated a novel methodology for adaptive lesion segmentation 
in PSMA-PET, that employs a threshold based on a decreasing 
percentage of SUVmax, with the percentage dependent on 
SUVmax and blood-pool uptake (BPU) of PSMA-ligand PET Imaging. 
The adaptive threshold can be applied to improve reproducibility 
and robustness when quantifying tumor burden in PET images. 
Materials and Methods: The proposed threshold methodology is 
based on BPU in the image. If the lesion SUVmax is less than BPU, 
the threshold is 90% of SUVmax. If SUVmax is larger than 4xBPU, the 
threshold is set to 2xBPU. If SUVmax is between BPU and 4xBPU, 
use linear interpolation to determine a percentage of SUVmax, with 
the interpolation starting at 90% and ending at 50% of SUVmax. 
Additionally, a cap is applied such that the threshold is at most 
2xBPU. This method will be denoted BPU9050. We compared the 
proposed adaptive threshold (BPU9050) to a fixed relative threshold 
of 50% of SUVmax (SUV50%). Evaluation was performed using 
18F-DCFPyL PET/CT scans of 167 patients, with 792 lesions (of types 
bone, lymph, and prostate) manually segmented by an experienced 
nuclear medicine physician. Performance was measured using 
rank correlation, indicating preservation of lesion size order, as 
compared to the manual segmentations. We also evaluated the 
precision and recall of the automatic segmentations, per lesion 
type. Results: SUV50% and BPU9050 achieved rank correlations of 
37% and 81%, respectively; a significant improvement (p<0.0001). 
BPU9050 had a precision/recall of 0.72/0.87, 0.80/0.76, and 0.93/0.60 
for bone, lymph and prostate lesions, respectively. Corresponding 
performance for SUV50% was 0.58/78, 0.53/0.80, and 0.57/0.73. 
Conclusion: The proposed adaptive thresholding for automatic 
lesion segmentation demonstrated significantly more accurate 
segmentations than the conventional method, achieving an 
improved precision for all lesion types and a similar recall, as 
compared to the conventional method. 
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EP-406
3D Printing Anthropomorphic Phantoms with Grid-Based 
Internal Structures as a Method to Evaluate Quantitative 
SPECT for Non-uniform Activity Distributions
L. Jessen1, M. Ljungberg1, J. Gustafsson1, S. Curkic1, M. Imsirovic2, K. 
Sjögreen Gleisner1;  
1Medical Radiation Physics, Lund University, Lund, 
SWEDEN, 2Skane University Hospital, Lund, SWEDEN.

Aim/Introduction: Inserted 3D printed grid-based internal 
structures have been suggested as method to modify the activity 
distribution in phantom SPECT/CT imaging. The aims were to 
construct such structures and to determine a calibration curve 
between grid volume-infill fraction (VIF) and activity concentration 
fraction (ACF), for use in construction of waterproof, reusable 
anthropomorphic phantoms. Materials and Methods: The 
calibration curve between VIF and ACFs was obtained by 3D printing 
five spheres in resin with a stereolithography printer. Spheres were 
printed with grids with VIFs ranging between 48-100%. Printing 
accuracy was established through weighing and validation by 
micro-CT-imaging to obtain the real printed volume. Spheres were 
filled with a 177Lu solution with a single activity concentration of 0.85 
MBq/mL. SPECT/CT projections were acquired and reconstructed 
using OSEM, including compensation for attenuation, scatter, and 
resolution recovery (RR). VOIs were semi-automatically delineated 
with the VOI boundary along the physical contour and the ACFs 
determined. A linear calibration curve was obtained from the ACF-
versus-VIF data. As proof-of-concept, two XCAT digital patients 
were used as templates for designing two 3D printed kidney 
phantoms, encompassing cortex, medulla, and pelvis. Using the 
calibration curve, internal grids were designed in a computer-aided 
design software to meet a targeted ACF of 42% between medulla/
cortex. Kidneys were filled using a single activity concentration of 
0.22 MBq/mL and SPECT/CT images acquired. Guided by the CT, 
three VOIs were manually placed in each of medulla and cortex. 
The apparent activity-concentration ratio between medulla/cortex 
was calculated from the mean of the three VOI values. Results: 
The calibration curve was ACF=1.03VIF-1.63 with r2=0.99. Micro-
CT-images confirmed weighing as a method to determine the 
real printed VIF. Using the calibration curve, the real printed VIFs 
were converted to medulla/cortex-ACFs of 36±1% and 37±1%, 
respectively. The apparent activity-concentration ratios measured 
from SPECT images were 42±2% and 49±4% with RR, and 64±8% 
and 77±6% without RR. Conclusion: We find it feasible to use 3D 
printed grid-based internal structures to construct phantoms 
with non-uniform activity distributions, starting from one initial 
concentration. A calibration curve enables easy grid construction, 
and the use of resin and a stereolithography printer allows for 
creation of waterproof and reusable phantoms. 

EP-407
Comparison of methods for post-SIRT residual activity 
assessment
N. Cherbuin, S. Boughdad, N. Schaefer, J. Prior, R. Moeckli, S. 
Gnesin;  
Lausanne University Hospital, Lausanne, SWITZERLAND.

Aim/Introduction: The measurement of the non-administered 
residual activity from patients receiving 90Y selective internal 
radiation therapy (SIRT) of liver malignancies is recommended 
by international guidelines as part of the quality control of the 

procedure and key to determine the net therapeutic activity 
and the tissue absorbed doses. Residuals also impact radiation 
protection and radioactive waste management. This study aimed 
to compare three different methods to assess the post-SIRT residual 
activity. Materials and Methods: We analysed residuals (vial, 
catheter and pipes sealed in a plastic box) from 27 consecutive glass 
microspheres SIRT at the Lausanne University Hospital (Switzerland). 
Compared methods for post-SIRT residual activity assessment relied 
on: ambient dose-rate H*(10) (DR), quantitative 90Y PET/CT (PET) 
and activimeter (AM) measurements. Dose rates (DR) were acquired 
at 30 (DR30), 50 (DR50) and 100 (DR100) cm behind a 1cm plexiglas 
shield using a plastic scintillator dose rate meter and converted 
into activity using dedicated conversion factors. PET: we acquired 
one step-and-shoot, 15 minutes long quantitative Y-90 PET/CT 
in a digital PET/CT using both relative (RelP) and absolute (AbsP) 
scatter correction. AM: residuals were measured in an activimeter 
using syringe (SyrAM) and vial (ViaAM) geometry calibration factors. 
Statistical analysis were performed with Stata 16.1 (significance 
threshold: p-value<0.05). Results: All methods mixed, we found 
a mean±SD residual activity of 140±111 MBq (range: 2−630 MBq) 
at administration time, representing 7.2±4.2% of the prescribed 
activities (range: 0.6−20.1%). Using Pearson’s correlation coefficient, 
we found a significant correlation between all methods, but Bland-
Altman analysis showed significant agreement only between DR 
and relPET. Mean AbsP showed lower estimations of the activity , 
while mean AM showed higher estimations. PET/CT images showed 
that activity remains mainly in the catheter, thus presenting a coiled 
geometry that could easily biased DR and AM. AM also involves 
manipulation of bloody, contaminated material. Conclusion: 
Residual activity represents an issue for patient dosimetry as well as 
for occupational radiation protection. Our measurements confirm 
that a significant 90Y residual activity can occur, such information 
might be used to correct predictive dosimetry and future 
administrations. PET provide quantitative and spatial information 
with the possibility for simultaneous measurement of multiple 
residuals. DR is an easy to implement, low-cost and time-effective 
method suited for routine quality control. AM is not recommended 
due to multiple drawbacks. 

EP-408
Fanc Pet Transverse Uniformity Protocol: adapatable to 
Spect ?
A. Seret1, T. Carlier2;  
1University of Liege, Liege, BELGIUM, 2CHU Nantes, Nantes, FRANCE.

Aim/Introduction: We investigated the extension to SPECT of the 
Belgian Federal Agency for Nuclear Control (FANC) PET transverse 
uniformity protocol [1] using reconstruction and processing tools 
available in a standard nuclear medicine department. Materials 
and Methods: SPECT projections with and w/o Poisson noise or 
attenuation were numerically simulated for a 740 MBq Tc99m 
uniform cylinder (280 x 180 mm) and the following parameters: 30-
cm radius 360° circular orbit, 128*128*128 projections (5 mm pixels), 
10-30 s/step, 0.12 cm-1 effective attenuation coefficient. Thirty 
million counts uniformity images were also simulated. Uniformity 
defects (H < 20%) were generated by multiplying the projections or 
the flood images with a 2D Gaussian function of various heights and 
FWHM (3-12 pixels) that was centered at 9 locations in one detector 
quadrant obtained by the combination of 3 radial and 3 axial positions 
(0, 51 and 76 mm from the cylinder center). Data were reconstructed 
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with convolution ramp (cut-off at Nyquist) filtered backprojection. 
First-order Chang was used for attenuation correction. 
Slices were processed as described in the FANC protocol [1]: mean 
value (M) and standard deviation (SDM) were computed in a ROI 
encompassing 85% phantom inner diameter. Difference (DM) 
between M and its mean over all processed slices was obtained. 
The standard deviation for DM (SDDM0) was computed for the 
datasets without defect. DM and ± 2.5 SDDM0 were plotted against 
slice number. Integral Uniformity (IU) was computed for the flood 
images. Results: Without defect, the ratio M/SDM followed closely 
the Jaszczak formula [2] and DM stayed below 2.5 SDDM0. Taking as 
criteria a single DM value higher than 3 SDDM0 or at least two DM 
values higher than 2.5 SDDM0, uniformity defects could be detected 
for H ≤ 5% for all locations and FWHM except FWHM=12 pixels 
and the three most distal radial locations. H = 5% corresponded 
to flood IU ≤ 3%. Noisy data w/o attenuation showed that the 
lowest H value to detect a defect was H = 1-2%. These data will 
be completed by Monte Carlo simulations with SPECT resolution 
included. Conclusion: The FANC procedure for PET transverse 
uniformity could be extended to SPECT and should in most cases 
allow the detection of defects corresponding to NEMA flood IU 
below 3%. References: [1] Moniteur Belge 03.03.2020:13087-13090. 
[2] Jaszczak RJ, Coleman RE, Whitehead FR. IEEE TNS. 1981;28:69-80.

EP-409
Assessment of PET scanner SNR, and CNR factors: 
validation of Gate Monte Carlo code and STIR 
reconstruction with experimental study
M. Karimipourfard, S. Sina, M. Sadeghi, M. Shobeiry, R. Safari, M. 
Alavi;  
Department of Ray-Medical Engineering, 
Shiraz, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: Quality control, QC procedures are required for 
any nuclear medicine department to achieve formal accreditation., 
the evaluation and validation of the simulated scanner outputs are 
among the most important aspects of Monte Carlo modeling This 
study focused on obtaining the SNR and CNR parameters as the 
significant factors in PET images and analyzing the trends of their 
variations in experimental and simulation studies. Materials and 
Methods: In the first step, we employed the NEMA phantom to 
perform hot-spot scans. Various activities were injected into each 
sphere (10, 20, 30, and 40 ±1.5 MBq/ml) and the phantom body 
was filled with water. For each image, manually specified regions 
of interest (ROIs) were used to estimate the SNR, and CNR. In the 
second step, the PHILIPS PET scanner was simulated using GATE 
8.1, a Monte Carlo code. At the end of the simulation process, the 
root results of the simulation code were reconstructed using a 
reconstruction algorithm. For this purpose, STIR software was used 
and the GATE to STIR module was implemented for reconstruction. 
To better compare the simulation study with the experimental 
test, the OSEM reconstruction algorithm with nine iterations and 
random and scattered options were considered. In the end, the 
image processing toolbox of MATLAB R2020a was used for image 
quantification and analysis. Results: The maximum difference 
between the MC simulated SNR values and the experimental 
results were found to be 2.29% and 2.93% for the activities of 20 
and 40 MBq/ml, respectively. These values were 2.79% and 2.2% for 
the CNR values. According to the results 12.7- and 15.9-mm sphere 
diameters and 8 mm rod diameters were invisible in 20 and 40 MBq/

ml cold scans. In simulation studies, there is a potential for errors 
from the imperfect physics and scanner geometry definition. Also 
in the reconstruction process, the scattering consideration should 
be notified to conclude the accurate agreement with experimental 
data. Conclusion: The simulation results show that the GATE Monte 
Carlo code is a beneficial tool for the accurate simulation of PET 
images. The findings of this study suggest that the validated MC-
simulated PET scanner can be used as an efficient tool for simulating 
the activity distribution in complex geometries such as the human 
body and patient-specific internal dosimetry. 

EP-410
Quantification with 3D-printed Source Holder Shows 
Geometrical Difference Between Dose Calibrators with 
Yttrium-90
S. Pekkarinen1, A. Rintala1, T. Miettinen1, L. Koivula1, E. 
Hippeläinen2, V. Reijonen1;  
1Department of Oncology, University of Helsinki and Helsinki 
University Hospital, Helsinki, FINLAND, 2Clinical Physiology and 
Nuclear Medicine, HUS Medical Imaging Center, University of 
Helsinki and Helsinki University Hospital, Helsinki, FINLAND.

Aim/Introduction: We continued our studies on geometry 
dependence of dose calibrators using a 3D-printed source holder, 
which we introduced in the EANM’21 conference (1). This time 
we measured yttrium-90, a high-energy beta emitter. Materials 
and Methods: We measured activity response for yttrium-90 
in the form of Selective Internal Radiation Therapy (SIRT) resin 
microspheres. Measurements were done using a 10 ml glass vial 
containing 3 ml of yttrium-90 microsphere solution, and a plastic 
1.5 ml microcentrifuge tube with a droplet of the solution (point-
like source). We compared altogether four dose calibrators: one 
Veenstra VDC-505, two Biodex Atomlab 500, and one Capintec 
CRC-25R. Measurements were done in 1 cm intervals at the central 
axis between 5.5-23.5 cm for the glass vial, and 5.5-25.5 cm for the 
microcentrifuge tube from the opening of the chamber. Locations 
in the horizontal plane were measured in four different depths for 
the glass vial, and five depths for microcentrifuge tube. Results 
were decay corrected and normalized to the maximum at the 
central axis of each chamber. Results: In the case of the glass vial, 
the activity reading differed within 2% across the horizontal plane 
for all dose calibrators and all four measured depths. The activity 
reading was lower near the chamber wall than at the central axis. 
With the microcentrifuge tube, the maximum difference across 
the horizontal plane was 2% for VDC-505 and CRC-25R, but 9% 
for the two Atomlab chambers for all five measured depths. Near 
the chamber wall at the depth of the maximum activity reading, 
the measured value for VDC-505 was less than 1% lower than at 
the central axis, within 2% for CRC-25R, and 8% and 9% lower for 
the Atomlab chambers. For Lu-177 and Tc-99m (1), the effect was 
opposite: the activity reading was higher near the chamber wall. 
When repeating the measurements, mean deviation between the 
readings were 0.3% for both the glass vial and the microcentrifuge 
tube, and maximum deviation was 1.8% for the glass vial and 1.6% 
for the microcentrifuge tube. Conclusion: We studied the geometry 
effect of dose calibrators in the case of yttrium-90 using 3D-printed 
source holder. We noticed differences between dose calibrator 
responses especially in the horizontal plane when using a point-like 
source. References: [1] Miettinen, T. et al. 3D-printed Source Holder 
for Dose Calibrators Enables Quantification of the Geometrical 
Effect of Source Position in Activity Measurements, Eur J Nucl Med 
Mol Imaging 48, S491 (2021)
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EP-411
Optimizing the Performance evaluation tests of Gemini 
TF64 PET/CT scanner using 68Ga isotope adhering NEMA-
NU-2 2007 standards
B. Rawat1,2, V. Sawant3,2, A. K. Jha1,2, S. Mithun1,2, V. Rangarajan1,2;  
1Tata Memorial Hospital, Mumbai, INDIA, 2Homi Bhabha National 
Institute, Mumbai, INDIA, 3ACTREC, Navi Mumbai, INDIA.

Aim/Introduction: Performance evaluation and Quality control 
of PET/CT scanners are of utmost importance to maintain the 
quality of medical imaging. The aim of our study is to explore the 
possibilities to perform the NEMA test using 68Ga isotope adhering 
to NEMA 2007 standards and compare it with the NEMA test 
performed using 18F isotope. Materials and Methods: Performance 
evaluation of Gemini TF64 PET/CT, PHILIPS was performed adhering 
to NEMA NU-2 2007 standards. Spatial resolution, sensitivity, scatter 
fraction and image quality tests were performed using NEMA 
NU-2 Phantom and 18F and 68Ga isotopes. We followed NEMA 
tests and processing protocols prescribed by the vendor for both 
the isotopes (18F & 68Ga) except for the scatter test which was 
performed for 6 hr for 68Ga. Results obtained for both the isotopes 
were compared. Results: The system spatial resolutions of the PET 
scanner with 18F & 68Ga isotopes measured in terms of FWHM were 
given in tables respectively. The average system sensitivity using 
18F and 68Ga was 6.6kcps/MBq and 6.4kcps/MBq respectively. The 
peak noise equivalent count rate (NECR) for 18F & 68Ga were around 
99.25 kcps & 88.56 kcps at 20.696 kBq/ml and 18.84 kBq/ml.The 
scatter fraction shows 28.39 % & 31.27 % respectively. We observed 
a significant difference in contrast recovery for smaller spheres and 
for background variability for all the spheres when comparing the 
image quality test for both the isotopes. The detailed results are 
shown in table1. Differences in contrast and background variability 
may be attributed to higher positron energy of 68Ga resulting long 
positron range in water. Hence we recommend new standards for 
NEMA test results using 68Ga radioisotope. Conclusion: Our study 
suggests that the NEMA NU-2 performance assessment results are 
comparable for both the isotope except for image contrast and 
background variability. Hence, NEMA NU-2 test may be performed 
using 68Ga isotope with a separate prescribed specification for the 
test results.

EP-412
64-Copper PET/CT Imaging using Bayesian Penalized 
Likelihood Reconstruction Algorithm
P. Sheikhzadeh, A. Monsef, A. Ghafari;  
Tehran University Of Medical Science, Tehran, 
IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: The use of copper isotopes, especially 64-Cu, 
as radiopharmaceuticals for positron emission tomography (PET) 
imaging is increasing. Recently, a new reconstruction algorithm 
termed Bayesian Penalized Likelihood (BPL) has become available 
in some PET/CT scanners. It can control the image noise using 
a penalty term (β-value), which influences image quality and 
quantitative parameters. This study aims to evaluate the image 
quality and quantification capability of 64-Cu PET imaging using 
the BPL reconstruction method and to determine the optimum 
penalty factor (β-value). Materials and Methods: An image quality 
NEMA phantom was filled with a 64 copper radiotracer solution at a 
lesion to background ratio of 8:1 and then it was scanned at a PET/
CT scanner for 4 minutes. List mode data were reconstructed with 

both Ordered Subset Expectation Maximization (OSEM) and BPL 
algorithms (with β-values of 150,250,350,450, and 550, respectively). 
Metrics used for image quality evaluation were signal-to-noise ratio 
(SNR), contrast-to-noise ratio (CNR), and noise. Quantification was 
assessed using metrics such as standardized uptake value (SUV) 
and recovery coefficient (RC). Results: In all β values used, CNR in a 
10-mm hot sphere satisfied the Rose criteria in image detectability 
(CNR>5), nonetheless, increasing β improved CNR surpassing that of 
OSEM for β >250. Both CNR and SNR increased by raising β, both of 
which had the highest value at β = 550, which witnessed significant 
improvement compared with OSEM (P-value <0.05). In BPL images, 
increasing β yielded reducing noise to an acceptable level (<5%). 
The RC decreased with increasing β values for all lesion sizes, just 
more significantly for the smaller sizes. Conclusion: Using Bayesian 
Penalized Likelihood with high β-values for image reconstruction 
can improve image quality in 64-Cu PET by increasing CNR and 
SNR and reducing noise level. It also provides more accurate 
quantification in comparison to traditional reconstruction methods.
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EP-413
A Problem and the Solution of the Algorithm for 
Calculating Washout Rate Using MyocardialSPECT Analysis 
Software
H. Miyauchi1, T. Iimori2, R. Ono1, K. Hoshi3, K. Sawada2, Y. 
Kobayashi1;  
1Chiba University Graduate School of Medicine, Chiba, 
JAPAN, 2Chiba University Hospital, Chiba, JAPAN, 3The 
University of Tokyo Hospital, Tokyo, JAPAN.

Aim/Introduction: Triglyceride deposit cardiomyovasculopathy 
(TGCV) is an emerging intractable cardiovascular disorder (ORPHA 
code: 565612). In TGCV, defective intracellular lipolysis causes 
triglyceride (TG) accumulation in the cardiomyocytes and vascular 
smooth muscle cells, leading to severe heart failure and coronary 
artery disease. Myocardial single-photon computerized tomography 
(SPECT) using 123I-β-methyl-p-iodophenylpentadecanoic acid 
(BMIPP) helps evaluate myocardial intracellular TG metabolism, and a 
markedly decreased BMIPP washout rate (WR) is one of the essential 
items in the diagnostic criteria for TGCV. BMIPP WR is ordinarily 
computed with SPECT analyzing software. However, in patients with 
BMIPP low-uptake areas, such as extensive myocardial necrosis, the 
WRs are calculated low using the conventional algorithm adopted 
by software. Such cases are difficult to be differentiated from TGCV. 
Therefore, we investigated the WR by a new modified calculation 
algorithm. Materials and Methods: Normal cases (patients with 
no cardiovascular diseases detected, n=8), CD36 deficiency cases 
(human genetic model without BMIPP uptake, n=6), TGCV cases 
(n=10), and non-TGCV with extensive myocardial infarction cases 
(n=8) were included in the analysis. Heart Risk View S (HRV-S, Nihon 
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Medi-Physics Co., Ltd.), a myocardial SPECT analysis software, stores 
CSV files containing data on mean counts and WRs for every 2400 
segments of the left ventricle (LV). We compared the conventional 
algorithm of calculating the arithmetic mean of the WRs of each 
segment as the WR of the entire LV myocardium (arithmetic mean 
WR) with the algorithm of calculating WR from the total counts of 
LV in the early and delayed images (total count WR). Results: In the 
normal group, both the arithmetic mean WRs and the total count 
WRs were normal (22.2±4.1 and 22.7±4.3%, respectively). In the CD36 
deficiency and TGCV groups, both the arithmetic mean WRs and the 
total count WRs were very low (CD36: -1.7±5.9 and -0.5±3.0%, TGCV: 
4.2±2.2 and 4.6±2.7%, respectively). However, in non-TGCV with the 
extensive myocardial infarction group, while the arithmetic mean 
WRs were very low, the total count WRs were normal (5.0±2.6 and 
19.6±3.8%, respectively), considering that this discrepancy was due 
to differences in calculation algorithms. Conclusion: It is difficult to 
differentiate TGCV from other cardiovascular diseases with extensive 
necrosis using the arithmetic mean WR; however, it is possible using 
the total count WR. References: 1.) Li M et al. Orphanet J Rare Dis 
2019; 14: 134. 2.) Hirano K et al. Eur Heart J 2015;36:580. 3.) Miyauchi 
H et al. Ann Nucl Cardiol 2020;6:33-8.

EP-414
Nobel metabolic quantification approach of dopaminergic 
activity by 18F-DOPA (PET-CT)
J. M. Gandía1,2, A. Crespo-Jara1, C. M. de-Santiago3, A. Orozco1, T. 
Plaza1, J. Verdú1;  
1Hospital Universitario de San Juan de Alicante, San 
Juan de Alicante, SPAIN, 2Universidad Miguel Hernández, 
Elche, SPAIN, 3Instituto Azorín, Petrer, SPAIN.

Aim/Introduction: Differential diagnosis of early idiopathic 
Parkinson’s disease (PD) and other atypical parkinsonian syndromes 
is a clinical dilemma. Presynaptic nigrofrontal dopaminergic 
function using 18F-DOPA PET-CT has been widely used to help 
in this topic. The aim of this study is the confection of a simple 
method of quantification to support the differential diagnosis of 
these conditions based on metabolic coefficients. Materials and 
Methods: The definition of three points in the orbitomeatal line 
corresponding to the vertices of the putamen mathematically 
provides, through the calculation of the bisector in the minor angle 
of the triangle, the centres of three VOIs (posterior and anterior 
Putamen (PP-AP) and Caudate (C)), from which SUV measurements 
are obtained (SUVmed and Desv(σ)). Quantification was performed 
in 44 patients, biassed by age and clinical diagnosis, in order to 
corroborate them, establish intervals and acceptance coefficients, 
and delimit them within different types of parkinsonism and 
asymmetries. Creation of kpc = SUVmed(PP)/SUVmed(C) coefficient 
differentiates through his values (on each side R-L), patients with 
a typical pattern of PD and those with preserved activity (PA) or 
global loss (GL), in addition Rpc = kpc*σ(PP) segregates patients 
belonging to these last two groups. Results: For PD patients kpc 
= 0.62 ± 0.3 / Rpc= 0.12 ± 0.11, for PA patients kpc = 1.02 ± 0.21 
/ Rpc = 0.45 ± 0.26, and for GL patients kpc = 0.98 ± 0.19 / Rpc 
= 0.09 ± 0.16. This displayed a separation of coefficients, between 
subjects affected with PD and those without, by 39% over unity (the 
theoretical maximum) in kpc and 68% over 0.5 in Rpc. These results 
were taken as the average on both sides of the striatum. However, 
the ratio order of kpc for each side denotes with differences of up to 
20% on the unit the lateral asymmetry of the affectation. Results are 

consistent with preliminary nuclear physicians visual diagnosis in 
98% of the patients, consolidating those diagnoses and providing 
new information regarding the preservation of the dopaminergic 
function in the anterior putamen and caudate, laterality or more 
extensive nigral involvement. All ANOVA and non-parametric tests 
have shown significant differences in the values   for the established 
groups. Conclusion: The combination of these coefficients is a 
promising and easy tool to provide an early and accurate differential 
diagnosis for parkinsonism, especially to support quantitatively 
diagnostic aspects such as the antero-posterior and lateral 
asymmetry of the striatal involvement. 

EP-415
Sex Differences in Resting-state Functional and Structural 
Connectivity of C57BL/6 Normal Mice using MRI and 
18F-FDG PET
S. Kim1, Y. Lee2, H. Jang2, Y. Choi3, E. Byeon1, Y. Kim4, H. Lee2;  
1Department of Nuclear Medicine, Seoul National University 
Bundang Hospital, Seongnam, KOREA, REPUBLIC OF, 2Department 
of Nuclear Medicine, Seoul National University College of 
Medicine, Seoul, KOREA, REPUBLIC OF, 3Hanyang Univ., Seoul, 
KOREA, REPUBLIC OF, 4Department of Nuclear Medicine, SMG-
SNU Boramae Medical Center, Seoul, KOREA, REPUBLIC OF.

Aim/Introduction: It is of great significance to comprehensively 
study the physiological mechanism of the sex differences using 
multimodal imaging technologies. The purpose of this study was 
to compare the structural and functional differences between the 
sex in normal mice at resting state using high-resolution MRI and 
18F-FDG-PET. Materials and Methods: 15 female and 10 male 
C57BL/6 normal mice were imaged both in vivo PET and ex vivo 
MRI at 8-12-week-of age. Dynamic PET Images were scanned 
simultaneously with an 18F-FDG bolus injection in a lateral tail 
vein for 90 minutes. For ex vivo brain MRI imaging, brains were 
removed 1-2 weeks after PET scan. MRI images were scanned on 
a 9.4T animal MRI.Fifty-nine neuroanatomical volumes covering 
the entire cortex were registered to each PET and MRI image. 
The PET brain covariance matrix was constructed using intensity-
normalized 18F-FDG uptake value in the 59 volumes of interest 
(VOIs) of each mouse. For MRI structural covariance matrix were 
calculated from   segmented image in its original space by applying 
inverse transform to propagate of VOI from the template space to 
the subject space. Pearson’s correlation coefficients (r) between 
each pair of VOIs were calculated in an inter-subject manner, and 
a correlation matrix (59 × 59) was obtained from each group.
To evaluate statistical differences in covariance matrix between 
male and female, we performed permutation tests on all possible 
connections between brain nodes. Results: Male had greater 
structural connectivity than female between right lateral septum 
and right amygdala. Lateral septum had connectivity with inferior/
superior colliculus, right occipital lobe at uncorrected p < 0.005 
level.The metabolic connectivity for male was significantly higher 
than female in the bed nucleus of stria terminalis and thalamus. 
Male showed relatively strong connections than female between 
medulla and periaqueductal grey in uncorrected p < 0.005 level. 
Conclusion: The findings of this experiment provide evidence to 
explain why female are more vulnerable to anxiety and fear-related 
disorders than male using different modality imaging technique. 
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EP-416
Nuclear medicine image processing software for seizure 
onset zone localization in refractory epilepsy
L. Latorre Moreno1, A. Perissinotti2,3, R. Tudela3, A. Fritsch2, X. 
Setoain2,3, A. Niñerola-Baizán2,3;  
1Biophysics and Bioengineering Unit, Medicine Faculty, 
Universitat de Barcelona, Barcelona, SPAIN, 2Nuclear Medicine 
Department, Hospital Clínic, Barcelona, SPAIN, 3Biomedical 
Research Networking Center in Bioengineering, Biomaterials 
and Nanomedicine (CIBER-BBN), Barcelona, SPAIN.

Aim/Introduction: The success of surgical treatment of drug-
resistant epilepsy is determined by the accuracy of presurgical 
identification of the epileptogenic zone (EZ). The subtraction 
of interictal SPECT from the ictal SPECT coregistered with MRI 
(SISCOM) technique for evaluation of the seizure onset zone 
(SOZ) was first described by O’Brien et al. [1]. PISCOM (PET 
interictal subtracted ictal SPECT coregistered with MRI) [2] 
procedure was proposed as a modified version of the SISCOM 
procedure consisting of interictal [18F]FDG-PET images subtracted 
from ictal perfusion SPECT studies coregistered with MRI. 
This work deals with the implementation of an intuitive and user-
friendly graphical interface that integrates the PISCOM technique in 
a unique work environment to update the process and make it easier 
and more accessible for its routinely use by clinicians. Materials 
and Methods: The development of this medical application was 
based on 3D Slicer, an open-source software package used for 
medical and biomedical imaging research. A new extension was 
created to adapt the PISCOM algorithm previously developed [2] to 
the Slicer’s Python environment. Additionally, new medical image 
processing methods were studied to improve the coregistration 
and generation of the mask blocks. Also new functionalities and 
tools were added to boost the user experience. Results: This 
extension allows the user to localize de SOZ by using ictal SPECT, 
interictal PET and structural 3D MR images, employing the PISCOM 
methodology: 1) Generation of masks for SPECT and PET studies 
to avoid extra cerebral activity; 2) Coregistration of SPECT, PET and 
MRI studies; 3) PET pre-processing: a) Intensity normalization to 
correct for differences in the total number of photons detected, 
b) Filtering to achieve similar resolution between SPECT and PET 
images; 4) Subtraction and intensity normalization of ictal SPECT 
and interictal PET; 5) Fusion of subtracted images with structural 3D 
MRI. Conclusion: The developed extension was tested by clinicians 
and considered to be a user-friendly and comfortable tool. Further 
studies analysis is needed to evaluate this extension in a clinical 
setting. References: [1] T. J. O’Brien et al., “Subtraction ictal SPECT 
coregistered to MRI in partial epilepsy: description and technical 
validation of the method with phantom and patient studies.,” Nucl. 
Med. Commun., vol. 19, no. 1, pp. 31-45, Jan. 1998. [2] A. Perissinotti 
et al., “PISCOM: a new procedure for epilepsy combining ictal SPECT 
and interictal PET,” Eur. J. Nucl. Med. Mol. Imaging, vol. 45, no. 13, pp. 
2358-2367, 2018.

EP-417
A fully-automatic, fast, tracer-independent motion 
correction methodology for dynamic PET brain studies
S. Gutschmayer1, O. Muzik2, Z. Chalampalakis3, I. Rausch1, S. 
Zuehlsdorff4, H. Newiger5, T. Beyer1, L. Shiyam Sundar1;  
1QIMP Team, Center for Medical Physics and Biomedical 
Engineering, Medical University of Vienna, Vienna, AUSTRIA, 
2Wayne State University, Department of Pediatrics, Detroit, MI, 
UNITED STATES OF AMERICA, 3Laboratoire d’Imagerie Biomédicale 
Multimodale (BioMaps), Université Paris-Saclay, CEA, CNRS, 
Inserm, Service Hospitalier Frédéric Joliot, Orsay, FRANCE, 4Siemens 
Medical Solutions USA, Inc., Hoffman Estates, IL, UNITED STATES 
OF AMERICA, 5Siemens Healthcare GmbH, Erlangen, GERMANY.

Aim/Introduction: Patient head motion poses a significant 
problem when acquiring dynamic PET brain images. In response, 
we developed a fast, fully-automated and tracer-independent 
brain motion correction technique that facilitates accurate kinetic 
modelling as well as the generation of parametric images in 
clinical routine. Materials and Methods: We employed a multiscale 
registration technique to perform the motion correction. A 
multiscale pyramid consisting of three different resolutions (1/8x, 
1/2x, and 1x of the original resolution) is derived from the input 
images to register. Registration is performed between images 
starting at the coarsest scale, which is subsequently used to 
initialize registration at the next finer scale, a process repeated until 
it reaches the finest possible scale. We used 100 iterations for the 
lowest and 10 for the highest resolution. Validation of the approach 
was performed on a dynamic FDG Zubal digital phantom from 
where we derived a whole-brain mask for all frames from the last 
(55-60min) reference frame. Inter‐frame motion was simulated by 
adding to each dynamic frame (except the reference frame) and 
corresponding mask an arbitrary translation (up to 15 mm in each 
direction) and rotation (0.5 or 1 degree for each Euler angle) vector. 
Twenty repetitions were performed for each dataset with arbitrarily 
simulated motion, resulting in 20 synthetically created datasets, 
each consisting of 37 dynamic frame/mask pairs. Subsequently, we 
applied our motion correction approach to the motion-imposed 
datasets, and the received transform to the corresponding masks. 
The dice overlay between the masks from each dynamic frame and 
reference frame before and after motion correction was calculated 
with the percentage difference between them as a performance 
metric. To investigate the clinical utility of the established method, 
we applied the technique to three different independent dynamic 
tracer studies (FDG, AMT, FET) with ten datasets each and 
subsequently evaluated the qualitative improvement in images 
by calculating the summed images before and after motion 
correction. Results: For the digital phantom, the % change in 
dice scores before and after motion correction was 13.8 ± 0.9%. 
Concerning clinical relevance, the summed dynamic images of all 
the three different dynamic tracer studies were markedly sharper 
after motion correction. The average time for performing motion 
correction for a single dynamic study was <1 min. Conclusion: 
The developed motion correction method is fast and insensitive 
to any specific tracer distribution pattern, thus enabling improved 
correction of motion artefacts in a variety of clinical applications. 

EP-418
Comparison of known tracers using new detectors: 
Tetrosfomin vs Sestamibi
V. Ostermann, B. Hoyer;  
Department of Nuclear Medicine, Vejle, DENMARK.

Aim/Introduction: At our department, we yearly conduct > 1.600 
cardiac stress and rest examinations (2020), using Tc99m-tracers, 
conducting up to 10 examinations a day. This leads to the usage 
of > 160 vials of tracer a year. There is a significant price difference 
between the two most common Tc99m-tracers; tetrofosmin 
(MyoView, GE Healthcare, England) and sestamibi (MediMIBI, Mibi-
Radiopharma, Hungary) with a factor of > 3. Sestamibi does have 
a higher labelling activity, but a shorter “life after preparation”. We 
would like to investigate the known issues with rescans. Materials 
and Methods: We used a 2-day stress/rest protocol, following the 
scheme from below, with one patient booked for examination 
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every 30 minutes, with a maximum of 10 patients a day. Each 
patient received stress agent Rapiscan© - Regadenoson (GE 
Healthcare), followed by an injection of a Tc99m-tracer, 30 minutes 
later a scan was performed. A trained physician evaluated the 
need for a rescan. Our workflow made us able to inject all 10 daily 
patients within 6 hours. This gave us the possibility to use both the 
Tc99m tracers as the shortest life after preparation is 8 hours, which 
is more than sufficient for our daily practice. A review study has 
shown that there is a higher occurrence of rescans using sestamibi 
vs. tetrofosmin due to a higher liver activity1. We converted to the 
usage of sestamibi from tetrofosmin at the end of February 2022. 
All examinations were acquired using a D-SPECT Cardio (Spectrum 
Dynamics Medical, Haifa, Israel). Using both supine and an upright 
acquisition, with 1.000.000 counts within the region of interest. We 
used a fixed dose of 540 MBq, for both tracers. Results: Remark 
EANM: Table was removed according to guidelines, check the 
e-Poster for table content/results). Conclusion: Despite the low 
number of examinations in the tetrofosmin-study this correlates 
with previously reported studies2. We find a lower number of 
rescans in the sestamibi-studies, which does not correlate with 
previous reports. We also find the 1.000.000 count acquisition 
conducted 30 minutes post-injection, is faster using sestamibi than 
tetrofosmin, this correlates with the higher cardiac uptake of the 
tracer3 - this gives us the idea to reduce the dose used in sestamibi-
studies, but this needs to be investigated further. The study also 
makes us speculate if the conclusions regarding the tracers - rescan 
rates need to be further evaluated when using CZT-detectors. 
References: 1. PMID: 322368392. PMID: 118914773. PMID: 9799346
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EP-419
Evaluation of SUL measurements in 68Ga-DOTATATE PET/
CT Imaging
Y. Parlak, G. Mutevelizade, D. Goksoy, G. Gumuser, E. Sayit;  
Celal Bayar University, Yunusemre, TÜRKIYE.

Aim/Introduction: Quantification of tumor uptake in the PET 
images is important for the evaluation of therapy response. 
Standardized uptake value (SUV), which is the commonly used 
quantitative parameter in PET/CT shows a high predictive value 
for treatment outcome. A standardized uptake value normalized 
by lean body mass (SUL) is recommended for more accurate SUV 
results. The purpose of this study is to evaluate the relationship 
between SUVs and SULs and to compare repeatability. Materials 
and Methods: Twenty-one patients (8 females, 13 males mean age: 
53.8±14.3 years) who were admitted to our department for 68Ga-
DOTATATE PET/CT imaging were included in the study. Patient 
preparation, acquisition parameters, and reconstruction protocols 
were standardized for all patients. Body mass index (BMI) values of all 
patients were calculated. After injection of approximately 210 MBq 

of 68Ga-DOTATATE, patients were taken to private waiting rooms. 
After an average of 60 minutes, the patients were positioned in the 
supine position with the arms up from the vertex to the proximal 
thigh, and low-dose CT (120 kVp and 80 mAs) and PET (Philips True 
Flight Select model) images were obtained. CT data were used for 
attenuation correction. OSEM reconstruction algorithm was used 
with reconstruction parameters of 3 iterations and 33 subsets 
for all patients. The lesion and high activity ROIs were removed 
from the axial fusion images obtained after imaging and 2D ROIs 
were plotted to calculate the average SUV in the right lobe of the 
liver. The determination of SULs was calculated according to the 
Janmahasatian formula. The SUV and SUL repeatability between 
two different date scans of the same patients were assessed. The 
SUVs and SULs of both scans were statistically compared by using 
paired t-test. Results: The mean body mass index of the patients 
was measured as 26.4±5.1 and they were classified as overweight 
according to WHO classification. Mean ± SD of liver SUV was 
calculated as 8.87 ± 1.83, 8.97 ± 1.67, two different date scans for all 
patients, respectively. Mean ± SD of liver SUL were obtained as 6.59 
± 0.96, and 6.69 ± 1.62, respectively. According to statistical results, 
SUVs and SULs did not show any significant differences between 
the different date scans (p˃0.05). Conclusion: Our findings showed 
that SULs are reliable for quantitative analyses. We consider that 
SUL measurement is also a preferable parameter in 68Ga-DOTATATE 
PET/CT imaging

EP-420
Assessment of the Functional Distribution of Perfusion 
and Ventilation in the Lung Lobes Using SPECT/CT
S. Al-Atabi;  
Rigshospitalet, København, DENMARK.

Aim/Introduction: Rigshospitalet has a highly specialized function 
for advanced emphysema treatment with lung volume reduction 
(LVR) and an increasing number of patients are referred to our 
clinic for examination. The examination is a part of the assessment 
on whether patients can be offered LVR treatment with surgery or 
placement of bronchial valves in the lung lobe (target) which has 
the most pronounced emphysema and at the same time the least 
perfusion (P) and ventilation (V). The purpose of the LVR treatment 
is to improve the patient’s lung function, P and V. Our clinic used 
to determine the lung target by only using a regional planar V/P 
lung scintigraphy, where right and left lung were divided into three 
equal two-dimensional regions in an imaging program. Three years 
ago, we introduced a new image processing program which, based 
on the patient’s CT, divides the lungs into lobes equivalent to the 
patient’s anatomy, making the determination of the target more 
accurate. Materials and Methods: I selected 15 participants that 
both had a normal lung CT scan and normal V/P SPECT/CT, who 
participated in a prospective study. The mean age (range) of the 
subjects were 48 (29-70) years, of whom 47% were females. V/P 
lung scintigraphy was performed with the tracers 81mKr and 99mTc-
MAA. I calculated the functional distribution in their lung lobes 
as follows: To perform the distribution analysis, the participants’ 
CT scan and V/P SPECT is opened in image processing program. 
The fissures are defined between each lobe manually by using five 
markings in four slices along the fissures. Then the program aligns 
the CT with SPECT, calculating distribution of V and P function for 
each lung lobe. Results: The relative P and V function at lung lobe 
level distributes as follows (mean±SD): Perfusion %Right: RUL: 22±5, 
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RML: 5±1, RLL: 25±4 and total: 53±2.Left: LUL: 23±4, LLL: 24±5 and 
total: 47±2. Ventilation %Right: RUL: 24±5, RML: 8±2, RLL: 22±5 and 
total: 55±5.Left: LUL: 26±4, LLL: 19±6 and total: 45±4. Conclusion: 
This new method was used to calculate functional distribution 
in lung lobes, which can be a basis for reference values of lobar 
lung function. This is beneficial for the clinic’s routine work when 
selecting the best lung targets for LVR treatment of emphysema 
patients. It can also be used for other indications such as before 
lung cancer surgery and radiation treatment. 

EP-421
Towards a better-managed “off-label” use of 
radiopharmaceuticals: an analysis of the European 
regulatory framework
A. Iudicello1,2, L. Urso3, M. Santimaria4, S. Panareo1;  
1Nuclear Medicine Unit, Oncology and Hematology 
Department, University Hospital of Modena, Modena, ITALY, 
2Pharmaceutical Department, Azienda USL of Modena, 
Modena, ITALY, 3Translational Medicine Department, 
Ferrara University, Ferrara, ITALY, 4Nuclear Medicine Unit, S. 
Bortolo Hospital, Azienda ULSS 8 Berica, Vicenza, ITALY.

Aim/Introduction: In Europe, drug prescription, including 
radiopharmaceuticals, is based on the use of authorized or registered 
medicinal products. Luckily, the availability of registered medicinal 
products for PET imaging offers clinical feasibility of positron-
based imaging also to the centers without a cyclotron. If registered 
radiopharmaceuticals are not available but their monograph has 
been published, a “magistral” and/or “officinal” preparation could 
be performed. The clinical use of “magistral” and/or “officinal” 
radiopharmaceuticals may be different from that specified in the 
corresponding product with marketing authorization (i.e. it may 
be according to the latest guidelines and guidance documents). 
Differently, the use of a registered radiopharmaceutical not in 
accordance with the marketing authorization is considered off-label 
use. Aim of this study was to evaluate: 1) if there are cases in which 
guidelines and guidance documents for a radiopharmaceutical 
differ from indications specified in the labeling of the corresponding 
product with marketing authorization; 2) the regulatory framework 
in which registered radiopharmaceuticals can be used outside 
the requirements of marketing authorization. Materials and 
Methods: Using two BDs (Gallery (https://gallery.farmadati.it) 
and Codifa (https://www.codifa.it), every registered PET-imaging 
radiopharmaceutical was retrieved. For each radiopharmaceutical, 
the presence of the monograph in the European Pharmacopoeia 
was evaluated and the indications in both marketing authorization 
and guidelines by EANM and other scientific societies (i.e. 
EAU, ESG) were collected and the differences between them 
were highlighted. Current European Regulation and European 
Regulatory Procedures concerning the use of an authorized drug 
for an unauthorized indication (off-label use) were also considered. 
Results: There are manufactured radiopharmaceuticals containing 
[18F]Fluoro-Levodopa, [18F]Fluoro-Methyl-Choline, [18F]
Fluorodeoxyglucose, [18F]Fluorodeoxythymidine, [18F]Sodium-
fluoride, [18F]Fluoroethyl-l-tyrosine, [18F]Fluoromisonidazole, 
[18F]Fluoroestradiol, [18F]Florbetapir, [18F]Fluciclovine, [18F]
Fluoromethionine, [18F]Florbetaben, and [18F]Flutemetamol. 
The Ph. Eur. monograph for [18F]Fluoroestradiol, [18F]Florbetapir, 
[18F]Fluciclovine, [18F]Fluoromethionine, [18F]Florbetaben and 
[18F]Flutemetamol do not currently exist. The indications in the 
marketing authorization of [18F]Fluoro-Methyl-Choline and [18F]
Fluorodeoxyglucose were more limiting than those of EANM, EAU, 
and ESG guidelines. The current EMA Directive permits the use of 
an authorized drug for an unauthorized indication, outside a clinical 
trial, as Compassionate-Use on a Named Patient basis or into a 

Compassionate-Use Program. This happens for radiopharmaceuticals 
as well. Conclusion: Generally, the manufacturer has no economic 
interest in extending the indications post-marketing authorization. 
Clinical-trials with this aim are spontaneously performed by clinical 
investigators. The guidelines take into account the results of clinical-
trials, but the off-label use of a registered radiopharmaceutical is 
allowed only in defined conditions to guarantee a diagnostic 
alternative for patients ensuring quality, efficacy, and safety. 

EP-422
Automatic bone scan index is feasible on pseudo planar 
whole body images obtained from whole body SPECT
D. Minarik, E. Tragardh;  
Skane University Hospital, Malmö, SWEDEN.

Aim/Introduction: Bone scan index (BSI) is a well-established 
method to evaluate the total tumour burden in a bone scan. 
Automatic BSI (aBSI, EXINI Diagnostics, Lund, Sweden) is especially 
suited for this, which automatically calculate BSI using an artificial 
neural network on whole body (WB) bone scans. With new SPECT 
only systems emerging on the market, for example StarGuide 
(GE Healthcare), traditional planar imaging is not possible. It is 
however possible to project the SPECT image onto a 2D image, 
known as a pseudo planar image. In this work we have adapted 
the reconstruction and projection parameters to be able to use 
the pseudo planar images in the aBSI software. We also compared 
aBSI obtained from pseudo planar images to values obtained from 
conventional planar WB images. Materials and Methods: 18 patients 
were scanned both on a GE StarGuide (WB SPECT, 30-35 min scan 
time) and a GE Discovery 670 (standard WB, 15 min scan time). The 
SPECT images obtained from StarGuide were reconstructed with a 
block-sequential regularized expectation maximization algorithm 
with a relative difference prior, including resolution recovery and 
attenuation correction. The pseudo planar images were created by 
projecting the SPECT images taking account for the attenuation, 
normalizing the image to 1500 kcounts and then adding poison 
noise. The aBSI from the standard and pseudo planar WB images 
were then compared using the aBSI software. Bias between the 
values obtained from the different SPECT cameras was calculated 
(mean of the aBSI from conventional planar images - aBSI from 
pseudo planar images) as well as Spearman’s rank-order correlation. 
Results: Median aBSI was 0.7 (range 0 - 9.8) for conventional planar 
images and 0.5 (range 0 - 6.1) for pseudo planar images. Eight 
patients had an aBSI of 0 for both image sets. The bias between 
the image sets was 0.28 (generally slightly higher aBSI for the 
conventional planar images). The correlation coefficient was 0.92. 
Conclusion: It is possible to use pseudo planar images in the aBSI 
software with similar result as conventional planar WB images. The 
results should be verified on a larger patient population 

EP-423
Characterization of Salivary Gland Uptake and Volume in 
PSMA PET Imaging: Novel Phantom Study Approach
R. Fedrigo1,2, G. Chaussé1, R. Coope3, F. Bénard1,2,4, A. Rahmim1,4,2, 
C. Uribe4,2;  
1BC Cancer Research Institute, Vancouver, BC, CANADA, 
2University of British Columbia, Vancouver, BC, CANADA, 
3Canada’s Michael Smith Genome Science Centre at BC Cancer, 
Vancouver, BC, CANADA, 4BC Cancer, Vancouver, BC, CANADA.

Aim/Introduction: Radiopharmaceuticals targeting prostate-
specific membrane antigen (PSMA) have demonstrated excellent 
ability to treat metastatic prostate cancer (mPCa). Dry mouth 
(xerostomia) is one of the most common complications suffered 
from PSMA RPT therapy, and as such there is significant motivation 
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to accurately assess the risk of salivary gland (SG) toxicity prior to 
therapy. Quantitative evaluation of imaging metrics in positron 
emission tomography (PET), such as SG uptake and volume, may 
help predict radiation dose and guide treatment decisions. In this 
study, we use negative-cast modelling to evaluate salivary gland 
quantification in 18F-PSMA PET, though our work is actively being 
applied to also evaluate dosimetry for single-photon emission 
computed tomography (SPECT) radiopharmaceuticals. Materials 
and Methods: Parotid, lacrimal, sublingual, submandibular, and 
tubarial templates, based on real glands observed in patients, 
were cast using negative-cast modelling. SGs were positioned in 
a cylindrical water phantom with 18F background (2.5 kBq/mL) and 
scanned with a Discovery 690 PET/CT scanner (5x2min). Images were 
reconstructed with the Bayesian sequential regularized expectation 
maximization (BSREM) algorithm (32 subsets, 25 iterations, γ=2 
, β=300). SGs were segmented using 20-50% of SUVmax fixed 
threshold (FT), and mean concentration (SUVmean) and volume 
were computed. Mean percent error (MPE) and mean percent 
noise (MPN) were selected as measures of accuracy and precision, 
respectively. Results: To select the most accurate and robust 
segmentation threshold, MPE and MPN were averaged for the small 
and large SGs (lacrimal and sublingual vs. parotid, submandibular, 
and tubarial, respectively). For small SGs, MPE and MPN of SUVmean 
were highest and lowest, respectively, using the 20% FT (46.1%, 
7.2%), but the reverse was true using the 50% FT (8.3%, 12.9%). 
Conversely, the 25% FT was effective at minimizing both MPE and 
MPN (7.8% and 6.6%). In terms of volume quantification for the 
small and large SGs, MPE and MPN were minimized with the 40% FT 
(18.1%, 16.8%) and 35% FT (14.5%, 9.1%), respectively. Conclusion: 
These results suggest using 50% FT in lacrimal and sublingual 
glands, and a 20% FT in parotid, submandibular and tubarial 
glands, respectively, to achieve accurate SUVmean quantification in 
PSMA PET. Meanwhile, a 35-40% FT is recommended for volume 
quantification in all salivary gland types. Overall, PSMA PET can be 
used to accurately characterize the uptake and volume of salivary 
glands. Further studies are needed to investigate how well these 
quantities can be used to guide clinical management and treatment 
planning of PSMA radiopharmaceutical therapies.  

EP-424
Optimization of parameters for PET CT image compression 
using singular value decomposition
J. Chaudhary1, A. K. Pandey1, P. D. Sharma2, C. Patel1, R. Kumar1;  
1All India Institute of Medical Sciences, New Delhi, 
INDIA, 2SGTB khalsa College, New Delhi, INDIA.

Aim/Introduction: The objective of the study was to optimize 
parameters (such as method of arranging PET/CT image data in a 
matrix, and value of threshold for truncating smaller singular values) 
for PET/CT image compression using singular value decomposition 
(SVD). Materials and Methods: Fifty-eight PET/CT studies were 
compressed using single matrix approach (all slices of PET/CT study 
is arranged in a single matrix) and slice by slice approach (each slice 
of the study is in a matrix), the optimum value of threshold was 
determined using Gavish and Donoho algorithm. SVD computation 
time and percentage compression were calculated. Percentage 
difference in region of interest {(ROI) of size 101 by 101 pixels} 
counts estimated from compressed image and original image 
was calculated. Two nuclear medicine (NM) physicians compared 
the compressed image with its original image. The compressed 

image quality was also assessed using following image quality 
metrics: Blur, Contrast per pixel (CPP) , Global contrast factor (GCF), 
Brightness. Wilcoxson signed rank test was applied to find significant 
differences in SVD computation time, percentage compression, 
Blur, CPP, GCF, and brightness of the compressed image obtained 
using single matrix approach and the slice by approach, at alpha 
=0.05. Results: As per NM Physicians, compressed images were 
identical to their original image. The compression ratio, and 
percentage error in ROI counts were significantly larger in case 
of single matrix approach compared to slice-by-slice approach 
(p-value for compression ratio =0.022, p-value for percentage error 
in ROI counts=2.2e-16), while computation time in single matrix 
approach was significantly less compared to slice-by-slice approach 
(p-value=2.2e-16). The maximum percentage error between the 
compressed image and original image was less than 5% in the 
single matrix approach and approximately equal to zero in the 
slice-by-slice approach. Conclusion: The optimized parameters for 
PET/CT image compression using SVD was found to be the single 
matrix approach for arranging PET/CT study in a single matrix and 
threshold determination using Gavish and Donoho algorithm. With 
optimized parameters, the compression ratio was 2.1. References: 
1. Gavish M, Donoho DL. The optimal hard threshold for singular 
values is 4 by square root of 3. IEEE Transactions on Information 
Theory. 2014 Jun 30;60(8):5040-53.

EP-425
Comparative study of respiratory gating techniques in last 
generation PET-CT
B. Serrano1, K. Tebbouche1, R. Amblard1, F. Hugonnet2, N. Garnier1, 
R. Villeneuve1, V. Nataf2, F. Mocquot2, B. Paulmier2, M. Faraggi2;  
1Medical Physics Department, Centre Hospitalier Princesse 
Grace, Monaco, MONACO, 2Nuclear Medicine Department, 
Centre Hospitalier Princesse Grace, Monaco, MONACO.

Aim/Introduction: Lesions blurred by respiratory motion are 
common in fluorine-18 PET/CT studies. To avoid these artefacts, 
several standard gating correction technics are available. We aimed 
to compare the impact of phase-based-gating (PBG), amplitude-
based-gating (ABG) and elastic-motion-based-gating (EMBG) 
on maximum standardized uptake value (SUVmax) and uptake 
volume (UV) measurements on different sizes of pulmonary lesions 
using anthropomorphic and motion phantom. Materials and 
Methods: PET-CT images were acquired on a last generation PET/
CT, fitted with 26cm axial field of view and time of flight, using an 
anthropomorphic TORSO phantom with a programmable motion 
phantom, mimicking respiratory motion (QUASAR). Ten spheres of 
various internal diameters (4 to 31mm) were introduced into the 
lungs (air density) adding an axial mechanical device simulating 
breathing movement of +/-20mm with a 10 cycles/min frequency. 
Concentration in the spheres was the same for all diameters but 
concentration varied from 18 to 50 kBq/ml. The background and 
liver activities were respectively (38±2) and (14±1) MBq. UVs were 
defined from a threshold of 30% of SUVmax. We compared 5 different 
PET acquisitions: standard 3min acquisition without movement 
(SA) as our reference of “trues SUVmax and UV”, 3min acquisition 
with simulated breathing movement (BMSA) without any gating 
and 5min BMSA with respectively PBG, ABG and EMBG correction. 
Gated acquisitions were monitored with pressure sensor system 
(Anzai Medical Corporation). The largest sphere (diameter 31mm) 
was considered as the reference for SUVmax results normalization. 
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Results: The reproducibility for each acquisition of SUVmax was high 
(r=0.96, p<10-4). For all acquisitions, the smallest detectable sphere’s 
diameter was 9mm indicating the effect of partial volume effect 
(PVE). Compared to the references SUVmax and UV values obtained 
with SA, SUVmax decreased significantly in all spheres below 25mm 
diameter with non-gated BMSA acquisitions (ΔSUVmax=-68±15%, 
p<10-4), while average loss on SUVmax was lower with EMBG 
acquisitions (ΔSUVmax=-38±27%, p<10-3), PBG acquisitions 
(ΔSUVmax=-30±20%, p<10-3) and with ABG (ΔSUVmax=-27±24%, 
p<10-3). UV values, for volume upper than 1ml, increased with non-
gated BMSA acquisitions (ΔUV=186±81%, p<10-4), PBG acquisitions 
(ΔUV=36±31%, p<10-4) and ABG acquisitions (ΔUV=35±38%, p<10-

4). Conversely UV with EMBG decrease (ΔUV =-21±18%, p<10-3). 
Conclusion: Partial volume effect mostly impaired detectability 
of spheres diameters below 9mm corresponding to 3 times the 
spatial resolution of our camera. SUVmax measurement accuracy 
was impaired of at least 30% for spheres below 25mm with PBG, 
ABG or EMBG correction. PBG and ABG overestimated of 36% the 
real volume while EMBG underestimated it of 21%. 

EP-426
Joint evaluation of impact of various Collimators and 
iterative reconstruction protocols on 67Ga SPECT/CT 
quantification
S. Rezaei1,2, E. Gharepapagh1,2, P. Sheikhzadeh3,4;  
1Department of Radiology, Medical School, Tabriz University 
of Medical Sciences, Tabriz, IRAN, ISLAMIC REPUBLIC OF, 
2Medical Radiation Sciences Research Team, Tabriz University 
of Medical Sciences, Tabriz, IRAN, ISLAMIC REPUBLIC OF, 
3Department of Medical Physics and Biomedical Engineering, 
School of Medicine, Tehran University of Medical Sciences, 
Tehran, IRAN, ISLAMIC REPUBLIC OF, 4Department of Nuclear 
Medicine, Imam Khomeini Hospital Complex, Tehran University 
of Medical Sciences, Tehran, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: The present study aims to assess the impact of 
various collimators as well as iterative reconstruction protocols on 
the quantitative evaluation of Gallium-67 (67Ga) SPECT/CT imaging. 
Materials and Methods: Optimal settings using various collimators 
and iterative reconstruction protocols were evaluated by imaging a 
NEMA phantom, including six sphere inserts, filled with 67Ga. The 
collimators examined were low-energy high-resolution (LEHR), and 
high-energy (HE) collimators. Furthermore, the SPECT data were 
reconstructed using the ordered subset expectation maximization 
(OSEM) method with various combinations of iterations and 
subsets. The performance was quantified using contrast recovery 
(CR), coefficient of variation (COV), and contrast to noise ratio (CNR) 
metrics. Results: Processing images acquired by the HE collimator 
yielded higher CR and CNR. The mean CR (CNR) in all spheres was 
increased by 80.4 %( 82.1%) for the HE collimator in comparison with 
the LEHR collimator. The comparison of the various reconstruction 
parameters in terms of the contrast recovery and contrast to noise 
ratio has shown that in all spheres, higher iterations and subsets 
provided a higher CR and lower CNR compared to lower ones. The 
relative difference (%) between the minimum and maximum of 
CR (CNR) with the increase in iterations × subsets from 16 to 48 
were 31.4% (-19.2%) for 10 mm sphere diameter, 30.0% (-22.7%) 
for 13 mm sphere diameter, 31.5% (-22.4%) for 17 mm sphere 
diameter, 31.6% (-25.0%) for 22 mm sphere diameter, 27.5% 
(-26.3%) for 28 mm sphere diameter, 24.9% (-27.9%) for 37 mm 
sphere diameter, respectively. Conclusion: The study demonstrates 

that using HE collimator has the potential to improve both the 
visual interpretation and quantitative analysis of 67Ga SPECT/CT. 
Our results provide evidence that 67Ga SPECT/CT quantitation 
accuracy is dependent on the collimator selection, lesion size, and 
reconstruction protocols. Overall, choosing the right combination of 
data acquisition and reconstruction protocols needs to be specified 
carefully. References: 1. Huizing DM, Sinaasappel M, Dekker 
MC, Stokkel MP, de Wit-van der Veen BJ. 177Lutetium SPECT/CT: 
Evaluation of collimator, photopeak and scatter correction. Journal 
of Applied Clinical Medical Physics. 2020;21(9):272-7. 2. Rezaei S, 
Ghafarian P, Bakhshayesh-Karam M, Uribe CF, Rahmim A, Sarkar 
S, et al. The impact of iterative reconstruction protocol, signal-to-
background ratio and background activity on measurement of PET 
spatial resolution. Japanese journal of radiology. 2020;38(3):231-9.

EP-427
Optimal Acquisition and Uptake Time for [68Ga] Ga-cxcr4 
pet/ct in Patients with Anaplastic High-grade Glioma
H. Roustaei1, H. Vosoughi2,3, K. Aryana1, N. Norouzbeigi3, K. 
Anvari4;  
1Nuclear Medicine Research Center, Mashhad University of 
Medical Sciences, Mashhad, IRAN, ISLAMIC REPUBLIC OF, 
2Department of Medical Physics, Mashhad University of Medical 
Science, Mashhad, IRAN, ISLAMIC REPUBLIC OF, 3Nuclear 
Medicine Department, Razavi Hospital, Imam Reza International 
University, Mashhad, IRAN, ISLAMIC REPUBLIC OF, 4Cancer 
Research Center, Faculty of Medicine, Mashhad University of 
Medical Sciences, Mashhad, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: Glioma accounts for the most common primary 
malignant brain tumors in adults.CXCR4 is a chemokine that is 
overexpressed in high-grade glioma. Although [68Ga] Ga-labeled 
CXCR4 PET/CT has yielded encouraging results in terms of tumour 
remnants and aggressiveness. information on optimal acquisition 
methodology is scarce. The objective of this study is to optimize 
the uptake and acquisition time of this new tracer. Materials and 
Methods: Twenty patients with High-grade anaplastic Glioma 
(WHO III & IV) were recruited. Imaging was performed 30- and 
60-minute post IV administration of 148.0±11.1 MBq (4.0±0.3 mCi) 
Ga-label CXCR4. Imaging was performed in one bed with the 
acquisition protocol of 10 minutes in list-mode and Diagnostic 
CT (120 Kv, 240mAs, slice thickness 3 mm, 512×512 matrix size, 
increment of 30 mm/s, rotation time of 0.5 s, pitch index of 0.55)
parameters. images were reconstructed using PSF modeling, sub-
iteration 32 with 3 mm FWHM of Gaussian filter in varying times with 
1-minute increment. Image quality was evaluated contrast to noise 
ratio and coefficient of variation (CV%). SUV measurements were 
taken into different common VOI definitions; maximum voxel value, 
3D-41%,3D-50% and3D-70% isocontour VOI. For time optimization, 
the effect of various acquisition times on all parameters was 
assessed by statistical analysis. the 10 min acquisition time served 
as a reference time. Results: All lesions were detectable (CNR>5) 
in both time points, the extended time increased the CNR by 
3-27%. A significant difference in CNR was observed between 30-
min and 60-min (P:0.04), while the CV%, no statistical difference 
was spotted. Quantitative analysis of SUVs showed no statistical 
differences between two time points (0.25<P-value<0.47). static 
images demonstrated considerable CNR alteration between 1- and 
2-min consecutive times and between acquisition below 6 minutes. 
static images longer than 3 and 5 minutes were not associated with 
differences in the CV% and SUVs compared to the reference. There 
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was no significant difference between SUV70% and CV% compared 
to two consecutive acquisition times. a significant difference was 
between SUVmax, SUV50%, and SUV41% in 1-min and 2-min static 
images; P-value 0.006, 0.004, and 0.003, respectively. Conclusion: 
It seems that increasing uptake time from 30 to 60 min p.i. could 
slightly influence the PET quantitative parameters and image 
quality. apparently, increasing acquisition time improved image 
quality, nonetheless, it could be reduced to 5-6 minutes in our 
experimental setup. SUV70% may be the most stable quantitative 
parameter with no significant differences between all consecutive 
static images. 

EP-428
Qualification of Coronary Artery Atherosclerotic Burden 
and Muscle Mass: Comparison of Two Freely Available 
Software Programs
F. Volpicelli1, C. Nappi1, R. Megna2, F. Volpe1, A. Ponsiglione1, E. 
Caiazzo1, L. Piscopo1, C. G. Mainolfi1, E. Vergara1, M. Imbriaco1, M. 
Klain1, M. Petretta3, A. Cuocolo1;  
1Department of Advanced Biomedical Sciences, 
University of Naples “Federico II”, Naples, ITALY, 2Institute 
of Biostructure and Bioimaging, National Council of 
Research, Naples, ITALY, 3Department of Diagnostic 
Imaging, IRCCS Synlab SDN, Naples, ITALY.

Aim/Introduction: Sarcopenia and coronary calcification may 
have a relevant prognostic impact in oncological and non-
oncological patients. The use of freeware software is promising 
for quantitative evaluation of these parameters after whole-body 
positron emission tomography (PET)/computed tomography (CT) 
and might be useful for one-stop shop risk stratification without 
additional radiation ionizing burden and health care. In this study, 
we compared the assessment of CAC score and muscle mass in 
patients undergoing whole-body PET/CT by two semiautomatic 
freeware software, Horos and LIFEx for the evaluation of coronary 
artery calcium (CAC) score and muscle mass in patients undergoing 
whole-body PET/CT. Materials and Methods: The study population 
included 40 patients without known coronary artery disease 
randomly selected from those undergoing from January 2019 to 
December 2021 unenhanced free breathing CT scan as part of 
whole-body co-registered PET/CT with 2-deoxy-2-[fluorine-18] 
fluoro-D-glucose or [fluorine-18] fluoromethylcholine PET/CT scans 
for oncological or non-oncological indications. The total calcium 
burden in the coronary arteries was quantified based on the 
Agatston method. The cross-sectional area of all skeletal muscles, 
was calculated on a single axial image at the level of the third 
lumbar vertebra, using the open-source Horos and LIFEx software. 
Once muscles borders were manually traced, a range of attenuation 
was then set to include tissue between -29 and +150 HU. Statistical 
difference between data distributions obtained by Horos and LIFEx 
software was evaluated using the Wilcoxon matched-pairs signed-
rank test. To assess the agreement between the measurements 
obtained by the two software we used the Bland-Altman analysis. 
Results: The muscle areas obtained by the two software programs 
were comparable, showing high correlation by Lin’s concordance 
coefficient (0.9997; 95% confidence intervals, CI: 0.9995-0.9999), 
and a very good agreement by the Bland-Altman analysis (mean 
difference = 0.41 cm2, lower limit = -1.06 cm2, upper limit = 1.89). 
For CAC score the Lin’s concordance correlation coefficient was 
0.9976 (95% CI: 0.9965-0.9984) and at Bland-Altman analysis there 
was a mean difference of 8 (lower limit = -32, upper limit = 48), 

with a slight overestimation of Horos CAC score as compared to 
LIFEx. Conclusion: Our results demonstrated that off-line analysis 
performed with freeware software may allow a comprehensive 
evaluation of patients undergoing PET/CT studies, allowing the 
evaluation of muscle mass and calcium score, that may be relevant 
for the staging and prognostic stratification, beside standard data 
obtained by PET/CT imaging. For this purpose, the Horos and LIFEx 
software seem to be interchangeable. 

EP-429
99mTc MDPBone Scan Image Restoration Using Blind 
Deconvolution Analysis
G. Kaur1, J. Chaudhary1, A. K. Pandey1, P. D. Sharma2, C. Patel1, R. 
Kumar1;  
1All India Institute of Medical Sciences, New Delhi, 
INDIA, 2SGTB khalsa College, New Delhi, INDIA.

Aim/Introduction: The performance of Image restoration 
algorithm gets compromised when the image to be restored 
is having low counts per pixel and/or noisy. The objective of the 
study was restoration of 99mTc MDP bone scan image using blind 
deconvolution analysis. Materials and Methods: Twenty noisy 
bone scan images acquired on Symbia T6 SPECT/CT scanner fitted 
with parallel hole collimator were processed using an algorithm 
based on the principle of stochastic resonance (SR) that increases 
pixel counts according to the inherent noise associated with the 
pixel. The SR processed image was denoised using block matching 
3D (BM3D) algorithm by K Dabov [1]. Finally, the denoised image 
was restored using blind deconvolution analysis.Two nuclear 
medicine (NM) physicians compared the restored image with its 
input image. The quality of the restored image was also assessed 
objectively using the following image quality metrics: blur, 
brightness, counts per pixel (CPP), and global contrast factor (GCF). 
Wilcoxson signed rank test was applied to find significant difference 
in the value of image quality metrics estimated from the restored 
image and it’s input image, at alpha=0.05. Results: As per NM 
physicians, restored Image was brighter, having higher contrast 
between adjacent structures, better signal to background noise, 
higher contrast per pixel, and much better resolution compared to 
its input images. The equivocal lesions present in low count areas 
of the input image became obvious in the restored image. The 
value of image quality metrics estimated from the restored image 
were significantly different (greater than that of input image) from 
that of its input image. Conclusion: Low count noisy 99mTc MDP 
bone scan image can be restored by processing the image using 
SR, BM3D followed by blind deconvolution analysis. This approach 
yields better performance compared to restoring image using 
only blind deconvolution analysis. References: 1. Dabov K, Foi A, 
Katkovnik V, Egiazarian K. Image denoising by sparse 3-D transform-
domain collaborative filtering. IEEE Trans Image Process. 2007 
Aug;16(8):2080-95. doi: 10.1109/tip.2007.901238. PMID: 17688213.
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EP-430
Development of Poisson noise reduction method using 
wavelet based BayesShrink technique in brain SPECT
K. Matsumoto1, Y. Wada2, K. Murase3, K. Endo1;  
1Kyoto College Of Medical Science, Kyoto, JAPAN, 2Center for 
Biosystems Dynamics Research, RIKEN, Kobe, JAPAN, 3Graduate 
School of Medicine, Osaka University, Osaka, JAPAN.

Aim/Introduction: The cerebral blood flow SPECT images require 
high signal to noise ratio for precise evaluation of the abnormal 
radioactive tracer distribution in the brain. However, the statistical 
noise in the measured projections propagates to the reconstructed 
image with a tomographic reconstruction procedure. Generally, 
the pre-filters such as a Butterworth is widely used for the purpose 
of noise reduction in the clinical examination, but the parameters 
setting is not had clear criterion. This filter sometimes reduced 
the edge information in the process of denoising. On the other 
hand, a wavelet transform is useful to remove the noise selectively 
without losing the edge information, and so several methods with 
a discrete wavelet transform have been proposed. The purpose of 
this study was to develop a new Poisson noise reduction method 
based BayesShrink technique. Materials and Methods: A present 
method was evaluated to a digital brain phantom with statistical 
noise and a Hoffman 3-D brain phantom. The size of a digital 
brain phantom was 128 × 128 × 128 cubic pixel with a pixel size 
of 2.0 mm. The projection data set consisted of 90 angles with a 
128 x 128 matrix, and the three kinds of different noise level was 
assumed in consideration of the clinical examinations. Poisson 
statistical noise was added to the generated projection data from 
the brain phantom. Attenuation and scatter corrections of the 
Hoffman 3-D brain phantom SPECT image were performed using 
Chang’s method and a modified triple energy window, respectively. 
The each projection data were reconstructed by filtered back 
projection with a Ramp filter. For comparison, the reconstruction 
was also performed by FBP with a Butterworth filter (order 8 and 
cutoff of 2.0 cycles/cm). Quality of the reconstructed images was 
evaluated in terms of mean structural similarity (MSSIM) values 
and a two dimensional power spectrum analysis Results: As for 
the digital brain phantom, MSSIM values of each noise levels were 
0.9113±0.0487 (high), 0.9498±0.0505 (middle) and 0.9607±0.0517 
in the low noise level, respectively. In the radial distribution 
function of a two dimensional power spectrum analysis, a present 
method was able to decrease the noise enough than a Butterworth 
filter. Conclusion: Our preliminary data suggested that effective 
improvement of image quality can be expected with the present 
method. Also, the present method was considered clinical useful 
and a widely available simple method. 

EP-431
Optimization of Bayesian penalized likelihood 
reconstruction algorithm for [18F]flutemetamol amyloid 
PET images
S. Fukuda1, K. Miwa2, K. Wagatsuma1,3, Y. Yakushiji1, T. Yamao2, Y. 
Kamitaka3, N. Nishikawa4, T. Hasegawa1;  
1Kitasato University Graduate School of Medical Sciences, 
Kanagawa, JAPAN, 2Fukushima Medical University, Fukushima, 
JAPAN, 3Tokyo Metropolitan Institute of Gerontology, Tokyo, JAPAN, 
4International University of Health and Welfare, Tochigi, JAPAN.

Aim/Introduction: The Bayesian penalized likelihood (BPL) 
algorithm, Q.Clear (GE Healthcare), allows effective convergence 
in images. The β value controls the global strength of noise 
suppression, whereas the γ factor in the relative difference penalty 
(RDP) controls the degree of edge-preservation in the Q.Clear 
formula. Q.Clear applies block sequential regularized expectation 
maximization (BSREM) as an optimizer. The γ factor and iteration 
number in BSREM are optimized for oncological positron emission 
tomography (PET) imaging and cannot be changed by users. We 
focused on optimizing Q.Clear for brain PET imaging. Therefore, 
we aimed to clarify the relationship between the β value and the γ 
factor in the RDP of the BPL with time-of-flight (TOF) reconstruction 
and to optimize BSREM parameters using TOF reconstruction for 
[18F]flutemetamol amyloid PET. Materials and Methods: Hoffman 
and cylindrical phantom data acquired using a Discovery MI (GE 
Healthcare) were reconstructed using the BSREM+TOF process 
in BPL+TOF without the point spread function and the Duetto 
toolbox in MATLAB. The ranges of β value, γ factor, and iterations in 
BSREM+TOF were 0-500, 2-10 and 1-9, respectively. We calculated 
the %contrast and image noise (coefficient of variation, CV) from 
the Hoffman and cylindrical phantom images, respectively. We 
compared our phantom study findings with the Japanese Society 
of Nuclear Medicine (JSNM) criteria of %contrast ≥ 55% and CV ≤ 
15%. Results: The %contrast increased as a function of decreasing 
β values and a higher γ factor, and all conditions in BSREM+TOF 
satisfied the JSNM criterion %contrast ≥ 55%. Lower β values and 
higher γ factors resulted in an increased CV, which satisfied the JSNM 
criteria of ≤ 15% for γ = 2; β ≤ 200 for γ = 5; β ≤ 300, γ = 10; β ≤ 500. The 
%contrast and CV were independent of the number of iterations. A 
comparison of the default iteration (8) in the BSREM+TOF process 
and fewer iterations revealed that the contrast/noise tradeoffs were 
better when γ = 5 (β = 400) at 1 or 2 iterations. Conclusion: A γ 
factor above the default value in BPL+TOF (Q.Clear, γ factor = 2) was 
appropriate for [18F]flutemetamol amyloid PET imaging, although 
image noise slightly diverged. Concomitant image noise was more 
effectively optimized with a higher β value and fewer iterations in 
BSREM+TOF process of BPL+TOF reconstruction.

EP-432
Optimization of 18F-FDOPA Whole Body PET
B. Olsson1, F. Hedeer1, D. Minarik2, A. Akbari1, E. Mellhammar2;  
1Clinical Physiology and Nuclear Medicine, Malmö/Lund, 
SWEDEN, 2Radiation Physics, Malmö/Lund, SWEDEN.

Aim/Introduction: Our department introduced a PET-CT method 
for whole body 18F-DOPA. The most common indication for this 
method is phaeochromocytoma, paraganglioma, gastrointestinal 
neuroendocrine tumor, medullary thyroid cancer and 
neuroblastoma. In the initial protocol, patients were injected with 
4 MBq/kg and images were acquired for 3.5 min/bed position. The 
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aim of this study was to optimize the acquisition and reconstruction 
parameters. Materials and Methods: The study included 22 
patients, 14 men and 8 women, age 16-75 years. All patients 
were injected with 4 MBq/kg, maximum 500 MBq, and imaged 
after 60 minutes on Discovery MI, GE Healthcare, PET-CT. The 
reconstructions were made using a block-sequential regularization 
expectation maximization reconstruction algorithm (Q.Clear, GE 
Healthcare) with a beta-value of 550. The acquisition time was 3.5 
min/bed position, acquired in listmode, which allowed the studies 
to be truncated to six different acquisition times of 1.0 - 3.5min/bed 
position, with beta-values from 200-1400. Three regions-of-interest 
(ROIs) in the liver were drawn in each patient. Using the ROIs in the 
liver, the average signal-to-noise ratio (SNR) and contrast-to-noise 
(CNR) was calculated for each patient. Reconstruction parameters 
resulting in acceptable SNR and CNR levels were selected for further 
audit. The image quality was evaluated by experienced nuclear 
medicine physicians. Scores were given by a five-grade image 
quality scale (1=unacceptable image quality and 5=very high 
image quality). Results: The quantitative analysis of SNR and CNR 
showed that acquisition times between 2-3.5 min/bed position 
and reconstruction beta values between 600-800 generated 
acceptable SNR and CNR levels. These images were selected for 
image quality scoring. The highest mean value of the scored image 
quality was found for an acquisition time of 2.5 min/bed position 
and reconstructing with a beta-value of 700. Acquiring for 2.0 min/
bed position and reconstructing with a beta-value of 800 reached 
a similar score and was also considered for an updated protocol. 
Conclusion: Based on the results of the optimization study, it was 
decided to keep the injected activity at 4 MBq/kg, reduce the 
acquisition time to 2.5 min/bed position and use a beta-value of 
700. This is now implemented in the clinical routine. 

EP-433
Determining an Optimum Number of Reconstruction 
Iterations for SUV Quantification in Spinal Imaging using a 
Novel 360° CZT SPECT/CT System
S. Cade, R. Leigh, M. Evans;  
Royal United Hospitals Bath NHS Foundation 
Trust, Bath, UNITED KINGDOM.

Aim/Introduction: New SPECT/CT systems with CZT detectors and 
novel detector architectures show promise for achieving improved 
absolute quantification when compared with traditional gamma 
cameras [1,2]. This study aimed to determine the optimum number 
of reconstruction iterations for calculating standardised uptake 
values (SUVs) in 99mTc-HDP bone scans of the spine acquired using a 
novel 360° CZT SPECT/CT system. Materials and Methods: A large 
uniform cylindrical phantom filled with 99mTc was used to confirm the 
sensitivity of the SPECT/CT system, and to ensure the accuracy of the 
calibration factor that maps image counts to activity concentration. 
Images of a NEMA image quality phantom were reconstructed 
using an ordered-subsets expectation maximisation reconstruction 
algorithm with 8 subsets and between 2 and 40 iterations, and 
SUVs inside the spheres and background of the phantom were 
recorded using regions of interest. Recovery curves were plotted 
for the different reconstructions to investigate the effect of object 
size on quantification, and SUVs were plotted against the number 
of iterations for each sphere to examine the rate of convergence. 
Retrospective analysis of data from 25 patients who had undergone 
spinal imaging with 99Tc-HDP was performed, with the previously 
described reconstructions generated for each patient. 20mm 

spherical volumes of interest were positioned in uninvolved 
vertebrae to record SUVs, and were reproduced identically for 
each of the different reconstructions, so the SUV convergence with 
increasing iterations could be analysed using paired t-tests. Results: 
The nominal to measured activity concentration ratio in the uniform 
phantom was 1.007, confirming the SPECT/CT system calibration 
factor to be accurate. SUV recovery in the NEMA IEC phantom 
increased with sphere diameter as expected, and SUV convergence 
in all spheres was observed as the number of iterations increased. 
From the patient study, there was strong evidence of a difference in 
mean SUV between 2 and 10 iterations but little evidence after 20 
iterations, indicating convergence had been reached between 10 
and 20 iterations. Conclusion: If SUV quantification is to become a 
part of routine clinical practice in bone SPECT/CT imaging, a greater 
number of iterations should be employed as compared to that used 
for visual interpretation alone. References: 1. Bahloul A et al. Bone 
Scintigraphy of Vertebral Fractures with a Whole-Body CZT Camera 
in a PET-Like Utilization. Front Nucl Med. 2021 2. Kennedy J et al. 
Absolute radiotracer concentration measurement using whole-
body solid-state SPECT/CT technology: in vivo/in vitro validation. 
Med Biol Eng Comput. 2019

EP-434
Impact of Regularized Reconstruction on Image Quality of 
Metastases in PSMA PET Images
R. Fedrigo1,2, D. J. Kadrmas3, R. Coope4, F. Bénard1,2,5, A. 
Rahmim1,2,5, C. Uribe5,2;  
1BC Cancer Research Institute, Vancouver, BC, CANADA, 2University 
of British Columbia, Vancouver, BC, CANADA, 3University of 
Utah, Salt Lake City, UT, UNITED STATES OF AMERICA, 4Canada’s 
Michael Smith Genome Science Centre at BC Cancer, Vancouver, 
BC, CANADA, 5BC Cancer, Vancouver, BC, CANADA.

Aim/Introduction: Positron emission tomography (PET) targeting 
prostate-specific membrane antigen (PSMA) allows for enhanced 
detection of metastatic prostate cancer (mPCa). PET scans are 
commonly reconstructed with ordered-subsets expectation-
maximization (OSEM), but this algorithm can result in images with 
amplified statistical noise as iterations increase. Bayesian sequential 
regularized expectation maximization (BSREM) utilizes a noise 
penalization term (β) to smooth the image during reconstruction, 
allowing for more iterations to be used without associated noise 
amplification. In this study, we investigate BSREM reconstruction for 
the focal, high-contrast lesions observed in PSMA PET. We utilize a 
signal-to-noise ratio (SNR) measure to characterize image quality, 
though our work is actively being applied to other study design 
paradigms (i.e., detectability studies). Materials and Methods: 
To simulate prostate cancer metastasis, 3mm-16mm diameter 
(0.014mL-2.14mL) epoxy spheres were infused with a long half-
life radioisotope (22Na) which exhibits similar characteristics 
as 18F. Spheres were inserted in a cylindrical phantom with 18F 
background and acquired using a Discovery MI PET/CT scanner 
in list-mode (3x120s). Images were reconstructed using OSEM (32 
subsets, 3 iterations, 4mm Gaussian filter) and BSREM (32 subsets, 
β=0-1000). Lesions were segmented using 41% of SUVmax fixed 
thresholding (41% FT), and background was defined using 8x0.5mL 
spherical regions-of-interest. Recovery coefficient (RC) and signal-
to-noise ratio was computed for each lesion. Results: To select 
the most accurate and robust β value, recovery coefficients (RCs) 
were compared for the 120s acquisition. RC±SD were 67.2±4.0%, 
65.3±3.5%, 63.9±5.2%, and 57.1±4.7% using β=200,300,400,800, 
respectively. SNR for BSREM (β=300) was 9.6±2.3, 172.0±50.7, 
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274.7±50.0, and 259.5±50.1, and SNR for OSEM was 10.8±3.4, 
139.2±47.3, 262.6±69.9, and 255.5±68.6 for the 3,6,10,16mm lesions, 
respectively. To characterize the potential benefit of BSREM on image 
quality, SNR was computed for 30s-120s scan durations. For the 
3,6,10,16mm lesions, BSREM required 30,70,100,120s, respectively, 
to achieve equivalent SNR as the OSEM algorithm with 120s scan 
duration. Conclusion: We evaluated the effect of β parameter 
(BSREM) and scan duration on image quality of PSMA PET images. 
Based on our results, we recommend using β=300 to achieve 
adequate accuracy and precision for SUVmean measurements. We 
observed that OSEM and BSREM had similar SNR for larger lesions 
(12-16mm), while for smaller lesions (3-10mm), BSREM required 
much less scan time to obtain similar image quality. Our findings 
suggest that BSREM may be promising for image enhancement of 
small metastasis observed in PSMA PET, although additional studies 
are needed to characterize performance for specific clinical tasks, 
such as lesion detectability.

EP-435
Long axial field-of-view positron emission tomography 
post-radiomebolization yttrium-90 clinical protocol 
optimization
K. Zeimpekis1, L. Mercolli1, G. Prenosil1, M. Conti2, H. Sari3, K. Shi1, A. 
Rominger1;  
1Nuclear Medicine, Inselspital, Bern University Hospital, 
Bern, SWITZERLAND, 2Molecular Imaging, Siemens 
Healthineers, Knoxville, TN, UNITED STATES OF AMERICA, 
3Advanced Clinical Imaging Technology, Siemens 
Healthcare AG, Lausanne, SWITZERLAND.

Aim/Introduction: The purpose of the study was to investigate 
possible optimization of the clinical protocol used for post-
radioembolization positron emission tomography (PET) yttrium-90 
(Y-90) scans. Y-90 includes a small fraction of positron emission (  
32 ppm). Taking advantage of the higher sensitivity of the long axial 
field-of-view (AFOV), the scanner can compensate for the low counts 
and could lead to improved post-treatment validation. Materials 
and Methods: A whole-body PET scanner with an AFOV of 106cm 
was used. Two patients (one male, one female) 73 and 87 years old 
respectively, were scanned on the PET after the radioembolization 
intervention. The injected Y-90 activity was 1.2 GBq and 6.1 GBq for 
the two patients, respectively. The acquisition time was 20 minutes. 
The reconstruction had the following parameters: 3D OSEM, TOF 
+ PSF, 220 x 220 reconstruction matrix, 4 iterations with 5 subsets 
and a 2mm FWHM Gaussian filter. The ultra-high sensitivity (UHS) 
mode utilizing the complete ring difference with improved 3D 
scatter correction was used. After the acquisition the list-mode 
data were rebinned into 10 and 5 minute frames and reconstructed 
with 2 iterations too. A previous phantom-study has shown that 
2 iterations deliver images with the highest signal-to-noise ratio 
(SNR) and lowest background variability (1). A volume-of-interest 
(VOI) was placed on the liver background and on a lesion. The mean 
and standard deviation (SD) values in kBq/ml were extracted. SNR 
was defined as (mean VOI signal)/(background VOI SD) and the 
coefficient of variation (COV) was defined as = (background VOI 
SD)/(mean VOI background). Results: The COV for the first patient 
for 5, 10 and 20min was 37%, 45% and 53% for 4 iterations and 30%, 
32% and 35% for 2 iterations. Similarly, for the second patient the 
COV was 45%, 53%, 64% and 35%, 39%, 46%. The mean values of 
the background liver VOI did not show any differences between 
iteration numbers for the same reconstruction times. The SNR for 
5, 10 and 20min was 8.2, 6.7, 6.4 for 4 iterations and 9.3, 8.7, 9.1 for 2 
iterations. For the second patient the SNR was 9.4, 8.9, 8.6 and 10.8, 

10.4, 10, respectively. Conclusion: 2 iterations produce lower noise 
and improved SNR for post-radioembolization Y-90 than 4 iterations 
in long AFOV PET scanner. References: 1. K. Zeimpekis, L. Mercolli, 
G. Prenosil, H. Sari, K. Shi, A. Rominger, Phantom-based Y-90 whole-
body PET image quality evaluation, SNMMI Proceedings, 2022, 
Vancouver, CA

EP-436
Development and Validation of a Scatter Correction 
Framework for Total-Body Positron Emission Tomography 
using the uEXPLORER
R. Bayerlein1, E. K. Leung2, Z. Xie3, B. A. Spencer1, Q. Wang3, N. 
Omidvari3, L. Nardo1, S. R. Cherry3,1, R. D. Badawi1,3;  
1Department of Radiology, UC Davis, CA, UNITED STATES 
OF AMERICA, 2UIH America, Inc., Houston, TX, UNITED 
STATES OF AMERICA, 3Department of Biomedical 
Engineering, UC Davis, CA, UNITED STATES OF AMERICA.

Aim/Introduction: The uEXPLORER is a total-body positron 
emission tomography (PET) / computed tomography (CT) scanner 
with an axial field of view of 194cm yielding a 15-68-fold increase 
in sensitivity compared to conventional scanners and a spatial 
resolution of under 3.0mm [1]. However, the large number of 
detectors and the widened acceptance angle dramatically increase 
data sizes, setting higher demands on image reconstruction 
algorithms and data correction techniques. Specifically, the 
correction of scattered events, which degrade contrast and 
quantitative accuracy in reconstructed PET images [2] becomes 
more complex and computationally expensive. This contribution 
demonstrates the development and validation of a Monto-Carlo 
(MC)-based scatter correction (SC) framework for total-body PET 
using the uEXPLORER. Materials and Methods: Due to the high 
number of lines of response (92 x 10^9), SC by direct computation 
is challenging in total-body PET and, therefore, a MC-based 
scatter estimation using SimSET was chosen. The SC method was 
developed and validated using PET scans of a NEMA NU 2 image 
quality phantom at 3 locations in the axial FOV. Images were 
reconstructed using 3D-TOF-OSEM with point spread function 
modelling, 2.85mm isotropic voxel size, corrections for attenuation, 
dead-time, and random events, and without post-processing filters. 
A scatter estimation was performed after every OSEM-iteration 
and incorporated into the next image estimate. Since uEXPLORER 
sinograms on crystal level would be too large, simulated scatter data 
were re-binned into blocks (6x7 crystals) and scaled to measured 
sinograms, which were normalized and corrected for random events 
and dead-time prior to scaling. Image quality was assessed by 
calculating the contrast recovery coefficient (CRC) and background 
variability (BV) following the NEMA NU 2-2018 protocol. For further 
validation, a human subject was scanned for 20min, reconstructed 
with above parameters, and SC was affirmed via the average peak-
to-valley-ratio in the spine and by investigating the scatter removal 
in the trachea. Results: The phantom studies showed high contrast 
(best CRC at 90%) and low noise (BV<5%). The average peak-to-
valley-ratio in the spine was 5.25 compared to 2.29, if no SC was 
implemented. There was a small residual scatter contamination in 
the region inside the trachea with an activity concentration lower 
than the lung tissue. Conclusion: A SC technique was successfully 
implemented in our in-house reconstruction framework and 
scientifically validated. This could serve as a ground truth for 
optimizing the performance of future SC methods, for example, 
machine-learning approaches, which may be more computationally 
efficient. References: [1] 10.2967/jnumed.120.250597 
[2] 10.1016/j.cpet.2007.10.003
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EP-437
SPECT acquisition and reconstruction optimisation for the 
pre-therapeutic step of the Selective Internal Radiation 
Therapy (SIRT)
E. Verger1,2, J. Reichart1, L. Vervueren1, P. Fosse1, O. Morel2, F. 
Bouchet1, F. Lacoeuille1,3;  
1Centre Hospitalier Universitaire (CHU) d’Angers, Service de 
Médecine Nucléaire, Angers, FRANCE, 2Institut de Cancérologie 
de l’Ouest (ICO) Paul Papin, Service de Médecine Nucléaire, 
Angers, FRANCE, 3Université d’Angers, Inserm UMR 1307, CNRS 
UMR 6075, Nantes Université, CRCI2NA, Angers, FRANCE.

Aim/Introduction: This phantom study aims to optimise 
the imaging parameters of the pre-therapeutic step of the 
radioembolization with the 99mTc-Macroaggregate albumin (MAA) 
to match the last EANM recommendations for dosimetry purpose 
[1]. Materials and Methods: A NEMA IEC body phantom with a 
lung insert and six fillable spheres of varying diameters (10-37mm) 
was filled with 550MBq of 99mTc with a 4:1 sphere-to-background 
ratio. Images were acquired on a Symbia Intevo T6. Our current 
clinical acquisition (128x128 matrix; 32 projections, 25 seconds 
per projection) was compared to a new experimental acquisition 
(256x256 matrix; 60 projections and 15 seconds). For reconstruction, 
3D ordered subset expectation maximisation (OSEM) and the 
ordered subset conjugate gradient (OSCG) algorithms with or 
without a 5mm gaussian post-filter were used to find the best 
quantitative reconstruction and the best volumetric reconstruction, 
in order to apply the cross-volume technique introduced by 
Bernardini et al. [2]. Volumes-of-interests were drawn with 3D Slicer 
on the SPECT to determine the recovery coefficients (RC), relative 
error on sphere activity (REActivity), background variability (BV), 
signal-to-noise ratio (SNR), relative background noise (N) and the 
relative error in the lung insert (RELung) for the quantitative analysis. 
To choose the volumetric reconstruction for segmentation, the 
relative error on sphere volume (REVolume) was computed from 
several adaptive thresholds. Selection of reconstruction parameters 
were optimised for the biggest sphere to match our clinical context 
where most of our liver tumours are superior to 26,5mL. Results: 
The best quantitative reconstructions were OSCG30i1sNoFilter 
or OSEM8i8sNoFilter (REActivity= -21% and -20% respectively for 
the 37mm-sphere). Both had similar RC, REActivity, BV. However, 
the N and RELung criteria were better with OSCG. Concerning the 
volumetric analysis, OSEM8i8sG5 was chosen with a REVolume= 
-2% for the 37mm-sphere with a 40% adaptive threshold. The 
cross-volume technique gave a final REActivity of -20% and a 
REVolume of 1%. In comparison, our current clinical setting gave 
a REActivity of -25% and a REVolume of 2%. The OSCG40/48i1s 
reconstructions had better results but were excluded, considering 
the expected low counts of clinical activity (180MBq), in accordance 
with manufacturer recommendations. Conclusion: The optimised 
acquisition and reconstruction parameters improved the 
quantitative and volumetric aspects of our clinical reference, but it 
should be validated on patients. As perspective, this analysis could 
be applied for the optimisation of the 90Y-microspheres-PET step 
to optimise the whole SIRT dosimetry. References: [1] Chiesa et al. 
EJNMMI Phys 2021;8:77 [2] Bernardini et al. Phy Medica 2017;39:147-
55

EP-438
Positron range correction in combination with resolution 
recovery image reconstruction of [124I]-PET data
H. Kertesz1, M. Conti2, V. Panin2, J. Cabello2, D. Bharkhada2, L. 
Papp3, T. Beyer1, W. Jentzen4, J. Cal-Gonzalez5, J. L. Herraiz6, A. 
Lopez-Montes6, I. Rausch1;  
1QIMP Team, Center for Medical Physics and Biomedical 
Engineering, Medical University of Vienna, Vienna, AUSTRIA, 
2Siemens Medical Solutions USA, Inc., Knoxville, TN, UNITED 
STATES OF AMERICA, 3Center for Medical Physics and 
Biomedical Engineering, Medical University of Vienna, 
Vienna, AUSTRIA, 4Clinic for Nuclear Medicine, University 
Hospital Essen, Essen, GERMANY, 5Ion Beam Applications, 
Protontherapy Center Quironsalud, Madrid, SPAIN, 6Nuclear 
Physics Department and IPARCOS, Faculty of Physical 
Sciences, University Complutense of Madrid, Madrid, SPAIN.

Aim/Introduction: To implement and evaluate spatially-variant and 
tissue-dependent positron range (PR) corrections in combination 
with point-spread function (PSF) reconstruction. Materials and 
Methods: Uniform PR kernels were generated using GATE Monte 
Carlo simulations in lung, water and bone. Spatially-variant and 
tissue-dependent PR kernels were composed from the uniform 
kernels by analysing the underlying material composition from the 
CT image. The kernels were implemented into the iterative image 
reconstruction as additional PSF in the forward-projection only 
(PRC-simple) and in both, forward- and back-projection steps (PRC). 
The methods were evaluated using the NEMA IQ-, small-tumour- 
and bone-lung phantoms filled with I-124 solution and imaged on 
the Siemens mCT system. The raw data were reconstructed with 
standalone OSEM and PSF reconstructions in combination with 
PRC-simplified and PRC. All reconstructions were performed with 
1-10 iterations (it) (1-20 for PSF+PRC) with 12 subsets including 
time-of-flight (TOF) information. The contrast recovery (CR) and 
noise of the reconstructed images obtained with each method 
were evaluated. Results: Any PRC implementation improved CR, 
with the simple implementation leading to faster than convergence 
but at the cost of increased noise levels. To achieve similar noise 
levels (~10%), 2-it were needed for OSEM and OSEM+PRC-simple, 
8-it for OSEM+PRC and PSF, while for PSF+PRC-simple 7-it and for 
PSF+PRC 15-it were necessary. At this noise level, CR in the NEMA 
IQ phantom of OSEM+PRC-simple compared to OSEM improved 
by 2% and 10% for the 37 and 10mm spheres respectively, while 
OSEM+PRC obtained an improved of 4% and 37%, respectively. 
These improvements in CR were similar to those achieved with 
PSF+PRC-simple and PSF+PRC when compared to PSF alone. 
Using the small-tumour phantom, CR improvements of 15% and 
40% with PSF+PRC-simple and 37% and 41% with PSF+PRC were 
achieved for the 3.7 and 9.7mm spheres compared to PSF. In 
the bone-lung phantom, improvements in CR of 84% for the 8.5 
mm sphere (within the lung insert) was achieved with PSF+PRC 
compared to PSF alone. Conclusion: The use of PRC combined with 
PSF improved the CR of the images. The highest image contrast 
for the same noise levels was achieved for PSF+PRC. The simplified 
PRC (PSF+PRC-simple) can be a compromise solution in terms of 
computation time. 
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EP-439
Count dependent regularized image reconstruction of 
dynamic brain PET
E. Lindström1, J. Sousa2, M. Lubberink2;  
1Uppsala University Hospital, Uppsala, SWEDEN, 
2Uppsala University, Uppsala, SWEDEN.

Aim/Introduction: The aim of this work was to assess the noise 
properties of regularized reconstruction of dynamic brain PET 
and to evaluate frame by frame reconstruction utilizing counts for 
setting the regularization factor (β-value) in the block-sequential 
regularized expectation maximization reconstruction (BSREM) 
algorithm to achieve a constant noise level throughout dynamic 
image acquisitions. Materials and Methods: A Hoffman 3D brain 
phantom filled with 18F-FDG was used to acquire a 45-min PET scan 
on a Discovery MI PET/CT system (GE Healthcare). Acquisition was 
performed in list-mode and re-binned into twelve files with prompt 
counts between 0.5 and 100 million. Images were reconstructed 
using BSREM, included time-of-flight (TOF) and point-spread 
function modeling (PSF), with β-values ranging between 25 and 
5000. Based on this, relationships between image noise and either 
noise equivalent counts (NEC) or trues were established for each 
β-value. These relationships were interpolated for a noise level of 
30%, resulting in two models describing β-value as a function of 
NEC or trues, BSREM NEC-β and BSREM T-β, respectively. For the first 
approach using NEC, noise was estimated in a volume of interest 
covering the centrum semiovale in white matter. For the second 
approach using trues, noise was estimated from 1000 randomly 
sampled pixels in a grey matter VOI. Noise was calculated as 
standard deviation divided by the mean SUV. The Hoffman list-
mode file was re-binned into 22-time frames, representing a clinical 
dynamic 15O-water acquisition regarding number of prompt counts 
in each frame, and reconstructed using the established models 
whereby noise was calculated for each frame. Comparisons were 
made to a clinical standard reconstruction method using ordered-
subsets expectation maximization (TOF-OSEM-PSF) and to BSREM 
with constant β 300 for all frames of the dynamic acquisition. 
Results: The first approach resulted in noise levels across the frames 
of the dynamic series of 29% (range 19-45%) with TOF-OSEM-PSF, 
71% (range 36-154%) with BSREM β 300, and 31% (range 27-35%) 
with BSREM NEC-β. The second approach resulted in noise levels 
across the frames of the dynamic series of 16% (range 10-24%) 
with TOF-OSEM-PSF, 33% (range 20-65%) with BSREM β 300, and 
31% (range 29-35%) with BSREM T-β. Conclusion: BSREM with one 
β-value used for an entire dynamic Hoffman phantom acquisition 
resulted in large variations in noise between frames. Adjusting the 
β-value according to either NEC or trues reduced that variation 
and presented more stable noise levels than the clinical standard 
reconstruction by TOF-OSEM-PSF. 

EP-440
Optimization of the Acquisition Time and the Injected 
Dose of18F-FDG in High Sensitive PET-CT scanner
M. Al-Fatlawi1,2, F. Pak2, S. Frazanefar3, A. Monsef4, P. 
Sheikhzadeh3,4;  
1Babel Health Directorate - Shaheed Al-Muhrab center of cath 
& cardiac surgery’s, Babel, IRAQ, 2Department of Radiology 
Technology and Radiotherapy, School of Allied Medical 
Sciences, Tehran University of Medical Sciences, Tehran, IRAN, 
ISLAMIC REPUBLIC OF, 3Department of Nuclear Medicine, 
Vali-Asr Hospital, Tehran University of Medical Sciences, 
Tehran, IRAN, ISLAMIC REPUBLIC OF, 4Department of Medical 
Physics and Biomedical Engineering, Tehran University of 
Medical Sciences, Tehran, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: This study aimed to optimize the FDG 
administered dose and scan time based on patient specifications 
utilizing a high sensitive 5-ring BGO-based PET/CT scanner. 
Materials and Methods: A total of 101 whole-body 18F-FDG PET/
CT images from both genders were reviewed retrospectively. The 
OSEM+ resolusion recovery algorithm were used to reconstruct 
patient data. SNR was measured and calculated for each patient’s 
liver images and then was standardized to SNRnorm and plotted 
against three patient body index parameters (weight, BMI, and 
LBM). Different scan times of a patient were generated and an 
expert physician blindly evaluated their image quality to determine 
the minimum acceptable quality. Also noise index parameter 
was measured for all scan times to select acceptable images. For 
all patients, new dose-time-product (DTP) values were calculated 
mathematically, and then a predicted injected dose and were 
assumed. Results: We observed that patient weight and normalized 
SNR had a non-linear relationship. The fitting results showed that 
the patient weight was the highest R2. The lowest acceptable level 
along with high reliable level for SNR was calculated 7.9 and 12.3 
for 80 and 160 second scan times and so the new DTP can reduce 
values by approximately 74% and 38% respectively compared 
with routine DTP. The new dose regimen formula was found to be 
Anew = c/t × m1.24 , where m is patient weight, t is scan time and c 
is 1.8 and 4.3 for acceptable and higher confidence states in high 
sensitive PET-CT scanner. Conclusion: Patient weight is the best 
parameter in clinic to implement in 18F-FDG PET/CT image quality 
assessment. The new dose-time regimen based on body weight 
was proposed to use in high sensitive PET-CT scanners to reduce 
significantly injection dose and scan times while maintaining 
sufficient image quality for diagnosis. References: 1. de Groot EH, 
Post N, Boellaard R, Wagenaar NRL, Willemsen ATM, van Dalen JA. 
Optimized dose regimen for whole-body FDG-PET imaging. EJNMMI 
Res. 2013;3(1):1-11.2. Niederkohr RD, Hayden SP, Hamill JJ, Jones JP, 
Schaefferkoetter JD. Reproducibility of FDG PET / CT image-based 
cancer staging and standardized uptake values with simulated 
reduction of injected FDG dose or acquisition time. 2021;11(5):428-
42. 3. Wickham F, McMeekin H, Burniston M, McCool D, Pencharz 
D, Skillen A, et al. Patient-specific optimisation of administered 
activity and acquisition times for 18F-FDG PET imaging. EJNMMI 
Res [Internet]. 2017;7(1). Available from: http://dx.doi.org/10.1186/
s13550-016-0250-3
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EP-441
Radiomic analysis of NPC for treatment and prognosis 
correlation and prediction
C. Lee1, J. Hou2, Y. Lin2, J. Kung2, S. Tsai2, J. Chen1;  
1Department of Biomedical Imaging and Radiological 
Sciences, National Yang Ming Chiao Tung University, Taipei, 
TAIWAN, 2Department of Nuclear Medicine, Taichung 
Veterans General Hospital, Taichung City, TAIWAN.

Aim/Introduction: In Southern China, Taiwan, and Japan, the 
incidence of nasopharyngeal carcinoma (NPC), a kind of squamous-
cell carcinoma, is higher than the other places in the world. Patients 
underwent the clinical examinations in the ENT department and 
the imaging examinations such as CT, MRI, and PET/CT to assist 
the diagnosis. In NPC treatment, radiotherapy or radiotherapy 
combined with chemotherapy could be used to achieve the best 
therapeutic effect, reduce the chance of metastasis, and prolong 
the survival of patients. This study is a retrospective study for the 
collection of PET images of NPC patients from the previous years 
and we conduct radiomic analysis in the hope to aim the benefiting 
the clinical diagnosis and prove the prognosis prediction. Materials 
and Methods: We collected over 100 NPC patients who did the 
PET/CT examinations from 2000.01.01 to 2020.12.31, with the 
baseline for staging and pre-treatment evaluation, post-treatment, 
and follow-up. These patients did the PET/CT examinations based 
on the EANM guideline. Results: Compared to the radiomic 
features with SUV, the radiomic features showed a high relationship 
in shape, flatness, and some first-order features. These results 
might be due to the original tumor size of NPC so that radiomic 
features showed a high correlation with tumor morphology. One 
of the selected radiomic features is Imc1_GLCM. In this feature, 
we could use different gray level distribution matrix to predict the 
patient could suffer from the tumor recurrence. Conclusion: We 
find that radiomic features selection and modeling in PET images 
can add the benefit for prognosis prediction in different diseases 
and can increase clinical value, including staging or improvement 
of the treatment process. In our future work, we would try to 
create the prediction model for NPC and do the validation of our 
clinical PET images. References: 1. Mayerhoefer, M. E., Materka, A., 
Langs, G., Häggström, I., Szczypiński, P., Gibbs, P., & Cook, G. (2020). 
Introduction to radiomics. Journal of Nuclear Medicine, 61(4), 488-
4952. Hatt, M., Le Rest, C. C., Tixier, F., Badic, B., Schick, U., & Visvikis, D. 
(2019). Radiomics: data are also images. Journal of Nuclear Medicine, 
60(Supplement 2), 38S-44S.3. Xu, H., Lv, W., Feng, H., Du, D., Yuan, Q., 
Wang, Q.,... & Lu, L. (2020). Subregional Radiomics analysis of PET/CT 
imaging with Intratumor partitioning: application to prognosis for 
nasopharyngeal carcinoma. Molecular imaging and biology, 22(5), 
1414-1426.

EP-442
Development and validation of Radiomic Signature for 
Non-small-cell Lung Cancer: A Proof-of-Concept Study
A. Jha1,2,3, S. Mithun1,2,3, U. B. Sherkhane1,2, V. Jaiswar2, B. Nath2, 
G. M. S. Mehta2,3, S. Panchal2,3, N. Purandare2,3, K. Prabhash4,3, V. 
Rangarajan2,3, A. Dekker1, L. Wee1;  
1Department of Radiation Oncology (Maastro), GROW 
School for Oncology, Maastricht University Medical, 
Maastricht, NETHERLANDS, 2Department of Nuclear Medicine, 
Tata Memorial Hospital, Mumbai, INDIA, 3Homi Bhabha 
National Institute, Mumbai, INDIA, 4Department of Medical 
Oncology, Tata Memorial Hospital, Mumbai, INDIA.

Aim/Introduction: In the past few years, radiomics is being explored 
to develop prediction models for various clinical endpoints in 
oncology. In this study, we have developed and validated a radiomic 
signature for predicting the 2-year overall survival in all stage non-
small cell lung cancer (NSCLC) patients. Materials and Methods: 
This retrospective study included a cohort of 300 stage I-IV NSCLC 
patients. 200 patients were included from our institution as training 
and internal validation set and 100 patients were included from 
The Cancer Image Archive (TCIA) open-source image repository. 
Radiomic features were extracted from the CT images of both 
cohorts. Patient survival in months was binarized for overall survival 
(OS) for 2-years (OS< 2year == 1 and OS>2-years==0). Based on 
our earlier stability study, only 121 robust radiomic features were 
selected to include in the next step of feature selection. Final, 
feature selection was performed using hierarchy clustering, and 
recursive feature elimination (RFE). Data balancing was performed 
using the Adaptive Synthetic Sampling Method for Imbalanced 
Data (ADASYN) technique. A random forest model was developed 
for 2-year overall survival (OS) prediction using original data as well 
as balanced data. Model validation was performed using internal 
validation, and external validation Results: In total 1093 features 
were extracted using in-house developed PyRadGUI software. The 
121 robust radiomic features were selected based on an earlier 
study. Finally, the 10 most significant features were selected by 
applying the aforementioned feature selection. The accuracy of 
models on internal validation was found to be 0.81 and 0.77 on 
the original and balanced datasets respectively. Both the original 
and balanced model had the same accuracy of 0.68 on external 
validation. The drop in accuracy of the prediction model in external 
validation may be attributed to various factors like differences in 
treatment offered, the median survival of the patient, disease stage 
of the patient (Table 1). Conclusion: Robust radiomic features show 
a strong relation with 2-year overall survival in non-small cell lung 
cancer. As our dataset had an event rate of 55%, data balancing had 
no significant improvement in the predictive power of the model. 
Although it is a preliminary study on a small dataset, the prediction 
accuracy of 0.68 on external validation suggests that the robust 
radiomic feature-based model may be generalized in future  
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EP-443
Prognostic role of 18F-FDG PET radiomics for Diffuse 
Large B-Cell Lymphoma patients: comparison of model 
performance with different segmentation methods and 
target lesions
L. Travaini1, F. Botta2, M. Ferrari2, S. Raimondi3, G. Lo Presti3, F. 
Corso3, L. Airò Farulla1,4, S. Mazzara5, T. Radice5, A. Vanazzi5, M. 
Cremonesi6, E. Derenzini5,7, F. Ceci8,4;  
1Nuclear Medicine Division, IEO European Institute of Oncology 
IRCCS, Milan, ITALY, 2Medical Physics Unit, IEO European Institute 
of Oncology IRCCS, Milan, ITALY, 3Department of Experimental 
Oncology, IEO European Institute of Oncology IRCCS, Milan, ITALY, 
4Department of Oncology and Hemato-oncology, University of 
Milan, ITALY, 5Onco-Hematology Division, IEO European Institute 
of Oncology IRCCS, Milan, ITALY, 6Radiation Research Unit, IEO 
European Institute of Oncology IRCCS, Milan, ITALY, 7Department 
of Health Sciences, University of Milan, Milan, ITALY, 8Nuclear 
Medicine Division, European Institute of Oncology, Milan, ITALY.

Aim/Introduction: In this study we investigated the impact of 
PET segmentation method and of the choice of two different 
target lesions on the association between baseline 18F[FDG]-PET/
CT radiomic features (RFs) with progression-free survival (PFS) and 
overall survival (OS), in patients affected by Diffuse Large B-Cell 
Lymphoma (DLBCL) candidate to first-line therapy. Materials 
and Methods: Newly diagnosed DLBCL patients who underwent 
baseline 18F[FDG]-PET/CT were retrospectively analyzed. All lesions 
were segmented applying six methods: 1) 2.5 Standardized Uptake 
Value (SUV) threshold; 2) 25% maximum SUV (SUVmax) threshold; 3) 
42% SUVmax threshold; 4) 1.3∙liver uptake threshold; 5) intersection 
among methods 1, 2, 4; 6) intersection among methods 1, 3, 4. For 
each method Total Metabolic Tumour Volume (TMTV) and Whole-
body Total Lesion Glycolisis (WTLG) were calculated. Among the six 
methods, we first selected the two providing the stronger association 
(Cox models) of PFS and OS with the most relevant clinical and 
diagnostic variables: TMTV, WTLG, IPI score. Then, radiomic analysis 
of the target lesion (selected either as the highest uptake or the 
highest volume lesion) has been performed. Fifty-three (n=53) RFs 
were extracted with LifeX tool, and Radiomic Scores as predictors for 
PFS and OS prediction were obtained (Cox Elastic-Net model). Two 
proportional-hazard regression Cox models for prediction of PFS and 
OS have been developed: (1) univariate radiomic model including 
only the radiomic score; (2) multivariable clinical-radiomic model 
including the radiomic score and clinical-diagnostic predictors: 
IPI, SUVmax, TMTV, WTLG, lesion volume. These models were built 
for all the four combinations of two segmentation methods and 
two target lesions. Model performances were compared using the 
C-index. Results: Segmentation methods 1 and 2 were selected 
for the radiomic analysis. Applying both methods and considering 
both target lesions, the radiomic score was significantly associated 
with PFS and OS (p<0.001). At the multivariable model, IPI score 
and the radiomic score were independent predictors for PFS and 
OS. C-indexes of radiomic and clinical-radiomic models were 
comparable within Confidence Interval for all scenarios, ranging 
from 0.79 to 0.83 for PFS, and from 0.82 to 0.90 for OS. Conclusion: 
A significant association was assessed between RFs extracted 
by baseline 18F[FDG]-PET/CT and PFS and OS in DLCBL patients’ 
candidate to first-line therapy. Comparable performance was 
observed when adopting either method for PET segmentation 
and either criterion for selecting the target lesion, supporting the 
robustness of this methodology. 

EP-444
Role of radiomics analysis of 18F-Choline (FCh)-PET/CT 
in predicting biochemical recurrence (BR) in a cohort of 
intermediate-high risk prostate cancer (PCa) patients (pts) 
at staging
P. Guglielmo1, F. Marturano1, A. Bettinelli1, G. Novara2, M. 
Gregianin1, M. Paiusco1, A. Zorz1, M. Sepulcri1, L. Evangelista2;  
1Veneto Institute of Oncology IOV - IRCCS, Padua, 
ITALY, 2University of Padua, Padua, ITALY.

Aim/Introduction: We applied radiomics analysis to FCh-PET/CT 
examinations performed in a cohort of intermediate-high risk PCa 
pts at staging to select the features predictive of BR. Materials and 
Methods: Initial database included 72 pts (median age: 73 yr, range 
[44-86] yr). The whole prostate gland (PGwhole) was delineated 
by two physicians from co-registered PET/CT data. Two additional 
segmentations were considered applying two alternative 
conventional thresholds (THs): TH1=41% of the maximum SUV 
(PG41%) value inside the gland, and TH2=2.5 SUV (PG2.5). The 
obtained regions (PGwhole, PG2.5, PG41%) were considered 
separately for the radiomic analysis. Clinical parameters (including 
PSA, pre-surgery Gleason score (GS) and BR event) were also 
available for most of the pts. Radiomic analysis was performed on 
PET segmentations after applying a linear interpolation to isotropic 
voxels of 0.2 mm and a SUV re-segmentation range of [0-20], using 
the S-IBEX software. For each region, we trained a logistic regression 
model to predict the BR using radiomic and/or clinical features in 
a leave-one-out cross validation setting, after discarding features 
with absolute Spearman’s correlation coefficient greater than 
0.95, to reduce redundancy. Logistic regression was implemented 
in combination with the least absolute shrinkage and selection 
operator (LASSO) that selected the most informative parameters in 
a 5-fold cross-validation on the training set. Results were evaluated 
in terms of area under the receiver-operator characteristic (AUC) 
and accuracy (ACC). Results: After delineation, 6 pts were discarded 
because they had less than 64 voxels. The final database included 
72, 68 and 70 pts for the PGwhole, PG41% and PG2.5 respectively. 
For the PGwhole, median PSA value was 10.97 ng/ml, the median 
GS was 8 (GS 6-7 in 33; GS≥8 in 39). The best performances 
(AUC=0.74 and ACC=0.81) were obtained for PG2.5, when radiomic 
features were combined with the patient’s clinical information, and 
for PG41% when the model was trained with radiomic features only 
(AUC=0.72 and ACC=0.80). The PGwhole always achieved the lowest 
AUCs on the test set (AUC<0.7). For all regions, the models trained 
with the patient’s clinical parameters only obtained AUC lower 
than 0.65. Conclusion: These first data strongly encourage the use 
of radiomic analysis in pts with intermediate and high risk PCa, to 
select those who are at risk of BR. Indeed, radiomic parameters have 
shown a complementary value to clinical parameters in accurately 
anticipating clinical outcome, but datasets of higher dimension are 
needed to confirm our results. 
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EP-445
Predicting prognosis of patients with recurrent Graves’ 
Disease: the value of adding radiomic features of planar 
123I-scintigraphy
M. Dotinga1, F. H. P. van Velden1, W. Grootjans1, E. Kapiteijn1, M. 
Snel1, L. F. de Geus-Oei1,2, D. Vriens1;  
1Leiden University Medical Center, Leiden, NETHERLANDS, 
2University of Twente, Enschede, NETHERLANDS.

Aim/Introduction: To evaluate whether combining clinical 
parameters and radiomic features of 123I-scintigraphy images have 
predictive value to assess whether one 131I-therapy cycle will lead 
to an euthyroid state in patients with recurrent Graves’ Disease 
(rGD) after prior block and replacement therapy. Materials and 
Methods: A total of 65 rGD patients that underwent quantitative 
dual-time point (4 and 24 hours) 123I-scintigraphy prior to their first 
131I-therapy were included retrospectively. Patients interrupted 
thyrostatic drugs for at least 3 days before 123I-administration. 
131I-therapy was initiated within 1 week post-scintigraphy while 
refraining from thyrostatic drugs. The administered 131I-activity 
was individually calculated based on thyroid volume, 131I-retention 
at 24 hours, 131I-pharmacokinetics, a dosing factor and patient 
preferences. For predictive modelling, sex, age, time between first 
diagnosis and 131I-therapy, thyroid volume, prior medication and 
surgery, 123I-uptake at 4 and 24 hours post-administration, most 
recent TSH, TSI, fT4 and T3 values prior to 131I-therapy, and amount 
of administered 131I-activity were collected. 123I-scintigraphy images 
were corrected for radioactive decay and administered 123I-activity, 
and were delineated using a 2D region-of-interest (ROI) with a 
threshold of 20% of the maximum pixel value within the thyroid. 
Subsequently, 125 radiomic features were extracted using a fixed 
bin size. Skewed data were log transformed and all parameters 
normalized after which redundancy filtering was applied. Logistic 
regression models were created following a stratified 5-fold cross-
validation while selecting the 7 most relevant features within the 
folds. Performance was evaluated using area under the curve 
(AUC). The addition of radiomic features to the clinical parameters 
was assessed. Results: After a follow-up of >6 months (range: 
6.3-63.4 months), 22 patients (33.8%) reached remission (TSH 
between 0.300-4.800 mIU/L off any thyroid drugs) after one cycle 
of 131I-therapy. The AUC of the logistic regression model based on 
clinical parameters alone was 0.56. The addition of radiomics led to 
an increased AUC of 0.65. For the latter model, the most relevant 
features included intensity histogram standard deviation, uniformity 
and minimum gradient, neighborhood grey tone difference matrix 
contrast, number of days medication was discontinued prior to 
131I-therapy, most recent TSH value and whether T3 was assessed 
<2 weeks prior to 131I-therapy. Conclusion: Preliminary analyses 
show that radiomic features of 123I-scintigraphy aid in predicting 
euthyroidy after personalized 131I-therapy in rGD patients in 
addition to clinical parameters. Radiomic analyses regarding both 
time points, temporal changes and additional subjects are ongoing, 
thereby focusing on optimizing prediction performances. 

EP-446
Prognostic value of pretreatment 18F-FDG PET texture 
features in advanced high grade serous ovarian cancer
D. Travaglio Morales, C. Huerga Cabrerizo, E. López Llobet, Y. 
Abadi Sedraoui, L. Giraldo Gonzalez, S. Rodado Marina, C. Escabias 
del Pozo, C. Lancha Hernandez, S. Rizkallal Monzón, J. Cordero 
García, M. Coronado Poggio, L. Domínguez Gadea;  
Hospital Universitario La Paz, Madrid, SPAIN.

Aim/Introduction: In recent years, tumor features extracted from 
the analysis of voxels interaction in images (radiomic features) 
have been correlated with clinical outcome in oncology. From 
these radiomic characteristics, texture analysis has demostrated 
a promising value as predictive imaging biomarker in some 
tumors. The aim of our work was to evaluate the prognostic 
value of pretreatment 18F-FDG PET texture features in patients 
with advanced high-grade serous ovarian cancer. Materials and 
Methods: A review of 31 patients diagnosed of advanced high 
grade serous ovarian cancer between 2016 and 2019 was made, 
evaluating the following pretreatment 18F-FDG-PET texture 
features: 6 gray level cooccurrence matrix features (GLCM), 11 
gray level run length matrix features (GLRLM), 3 neighborhood 
gray level dependence matrix features (NGLDM) and 11 grey-level 
zone length matrix features (GLZLM). The images were assessed 
and quantitative parameters were obtained semiautomatically 
determining target VOIs according to higher SULmax. Clinical data 
of relapse/progression and final status (exitus/alive) were collected. 
Disease-free survival (DFS) and overall survival (OS) were calculated. 
Correlation between metabolic parameters and DFS/OS was made 
using univariate Cox regression analysis. Results: Median DFS was 
19.6 months (2.55-55) and OS 39.5 months (2.5-92). GLRLM_RLNU, 
GLZLM_GLNU and GLZLM_ZLNU were significantly associated 
with DFS (p=0.009, p=0.02 and p=0.011, respectively). For each 
100 units of GLRLM_RLNU, GLZLM_GLNU and GLZLM_ZLNU, the 
risk of relapse increased 0.75%, 72.5% and 3.56%, with mean values 
of 11568,864, 153,353 and 1402,759 respectively. None correlation 
was found with OS. Conclusion: Pretreatment 18F-FDG PET texture 
features have prognostic value in patients with high-grade 
advanced serous ovarian cancer, being capable to predict higher 
risk of relapse. 

EP-447
Resectability prediction of Non-Small Cell Lung Carcinoma 
based on Computed Tomography Radiomic Features using 
Machine Learning algorithms
V. Jaiswar1, A. K. Jha2,1,3, S. Mithun2,1,3, U. K. B. Sherkhane2,1, G. M. S. 
Mehta1,3, S. Panchal1,3, B. Nath1, N. Purandare1,3, V. Rangarajan1,3, A. 
Dekker2, L. Wee2;  
1Department of Nuclear Medicine and Molecular Imaging, 
Tata Memorial Hospital, Mumbai, INDIA, 2Department 
of Radiation Oncology (Maastro), GROW School for 
Oncology, Maastricht University Medical Centre+, 6229 
ET, Maastricht, NETHERLANDS, 3Homi Bhabha National 
Institute (HBNI), Deemed University, Mumbai, INDIA.

Aim/Introduction: Radiomics is a process to extract high 
quantitative features from medical images to decode the digital 
phenotype of tumor to predict various outcomes in cancer. This 
study aims to develop and validate the underline prognostic power 
of radiomic features in determining surgical resection predictability. 
Materials and Methods: This retrospective, ethics-approved study 
includes 200 non-small cell lung carcinoma (NSCLC) patients who 
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underwent pre-treatment whole-body PET/CT at our hospital, 
out of which 122 patients underwent surgery as their primary 
treatment and the remaining 78 received chemotherapy. Tumour 
delineation was performed by medical physicists and reviewed 
by an expert radiologist. A total of 1093 radiomic features were 
extracted per patient using an in-house developed batch python 
script using pyradiomics 3.0.1. Random Forest Recursive Feature 
Elimination (RFE) algorithm was employed and 546 features were 
selected. Subsequently, two clusters were identified using K-Means 
clustering. Most appropriate features were selected from both the 
clusters using the least absolute shrinkage and selection operator 
(LASSO). Eight ML algorithms were employed to develop prediction 
models whose performance was evaluated based on their respective 
accuracy, AUC, precision, recall, and f-1 score in the internal 
validation set. Results: In total 22 most significant radiomic features 
on LASSO regression were selected to build prediction models. The 
accuracy and AUC for the random forest classifier, support vector 
classifier, gradient boosting classifier, logistic regression, decision-
tree classifier, Gaussian naïve Bayes, quadratic discriminant analysis 
and stochastic gradient descent classifier models were found to 
be 0.78 and 0.78, 0.72 and 0.66, 0.68 and 0.76, 0.70 and 0.65, 0.70 
and 0.71, 0.72 and 0.81, 0.77 and 0.83, 0.72 and 0.66 respectively. 
The detailed result is provided in table 1. Conclusion: Our study 
demonstrates good predictability of the CT radiomic features for 
predicting the resectability of tumour in NSCLC. The random forest 
model and Quadratic Discriminant Analysis were found to be the 
best among all the machine learning algorithms. 

EP-448
Can we rely on PET Segmentation for radiomic extraction 
for malignancy of hollow organs like the rectum?
B. Nath1, A. K. Jha1,2,3, S. Mithun1,2,3, G. M. S. Mehta1,3, S. Panchal1,3, 
A. Nautiyal4,3, U. K. B. Sherkhane1,2, V. Jaiswar1, N. Purandare1,3, V. 
Rangarajan1,3, A. Dekker2, L. Wee2;  
1Tata Memorial Hospital Mumbai, Mumbai, INDIA, 2Department 
of Radiation Oncology (Maastro), GROW School for Oncology, 
Maastricht University Medical Centre+, Maastricht, NETHERLANDS, 
3Homi Bhabha National Institute, BARC Training School 
Complex, Mumbai, INDIA, 4Advanced Centre for Treatment, 
Research and Education in Cancer, Mumbai, INDIA.

Aim/Introduction: Colorectal cancer is common cancer worldwide, 
with a higher incidence in males than females. 18F-FDG PET/CT scans 
are used for the initial staging, evaluation of response to therapy 
(chemotherapy, radiotherapy), and post-therapy monitoring of 
patients with colorectal carcinoma. With the advancement of 
medical imaging instruments (CT, MRI, PET) and also the rise of 
precision oncology, the role of medical image analysis has become 
pivotal. Image segmentation is one of the crucial steps in medical 
image analysis. In this technical report, we have retrospectively 
analyzed the viability of the PET segmentation method for the 
extraction of radiomic features from hollow organs like the rectum 
with malignancy. Materials and Methods: This study is approved as 
a retrospective study by the institutional ethics committee (IEC) of 
our hospital with a waiver of informed consent. In total 30 colorectal 
carcinoma patients planning 18F-FDG PET/CT images were used 
for this study. The primary tumor was contoured by experienced 
imaging medical physicists on Philips IntelliSpaceDiscovery using 
the manual method on CT images and using GE AdvantageSimMD 
Workstation by SUV threshold-based auto segmentation on PET 
images. The contours were saved as GTVm (GTV drawn manually on 

CT images) and GTVp (GTV drawn on PET images and extrapolated 
to the corresponding CT images). The dice similarity coefficient 
(DSC) and Hausdorff distance (HD) were computed to compare both 
the GTVs on CT images using the 3D Slicer software. Subsequently, 
1093 radiomic features were extracted for both the GTVs using 
in-house developed PyRadGUI software. ICC3 was calculated to 
compare radiomic features extracted for both the GTVs using the 
R Software (package: Psych) Results: The dice coefficient measured 
from the spatial overlap of the two contours (CT and PET) has dice 
coefficient scores (0.55±0.15). The average Hausdorff distance (mm) 
is (5.79±4.49). Further, to quantitatively compare the extracted 
radiomic features (obtained from CT and PET contour) ICC3 values 
were computed. (132/1093) 12.07% features showed excellent 
reproducibility (ICC3>0.9), (311/1093) 28.45% features showed 
good reproducibility (0.9 ≥ICC3 ≥0.7), (388/1093) 43.64% features 
showed moderate reproducibility (0.7 ≥ICC3 ≥0.5), and (262/1093) 
23.97% features showed poor reproducibility. Conclusion: Our 
study demonstrates a poor dice similarity coefficient score 
(0.55±0.15) and poor reproducibility of extracted radiomic features 
from the CT and PET contours. The result of our study suggests that 
the SUV threshold-based auto-segmentation on PET is not a reliable 
method for tumor delineation in a hollow organ like the rectum. 

EP-448a
Machine Learning-Based Radiomics for Multiple Primary 
Prostate Cancer Biological Characteristics Prediction with 
18F-PSMA-1007 PET: Different Thresholding Segmentation 
Comparison
F. Yao, S. Bian, D. Zhu, Y. Yang;  
The First Affiliated Hospital of Wenzhou 
Medical University, Wenzhou, CHINA.

Aim/Introduction: PET-based radiomics features could predict 
the biological characteristics of primary prostate cancer (PCa). 
However, the optimal thresholds to predict the biological 
characteristics of PCa are unknown. This study aimed to compare 
the predictive power of 18F-PSMA-1007 PET radiomics features at 
different thresholds (30%, 40%, 50%, 60% maximum standardized 
uptake value [SUVmax]) for predicting multiple biological 
characteristics. Materials and Methods: One hundred and seventy-
three PCa patients with complete preoperative 18F-PSMA-1007 
PET examination and clinical data before surgery were collected. 
They were randomly divided into the training cohort and the 
testing cohort at a ratio of 7:3. The prostate lesions’ volumes of 
interest (VOIs) were semi-automatically sketched with thresholds 
of 30%, 40%, 50%, and 60% SUVmax. The radiomics features were 
respectively extracted. We used the minimum redundancy and 
maximum relevancy to select the top ten features for each VOIs. The 
prediction models of Gleason score (GS), extracapsular extension 
(ECE), and vascular invasion (VI) were established using the support 
vector machine (SVM). The performance of models from different 
thresholding regions was assessed using receiver operating 
characteristic curve and confusion matrix-derived indexes. The 
net reclassification improvement (NRI) was utilized to measure the 
incremental benefit of models. Results: For predicting GS, the 50% 
SUVmax model showed the best predictive performance in training 
(AUC, 0.82 [95%CI, 0.74-0.88]) and testing cohorts (AUC, 0.80 [95%CI, 
0.66-0.90]). For predicting ECE, the 40% SUVmax model exhibit the 
best predictive performance in training (AUC, 0.77 [95%CI, 0.68-
0.84]) and testing cohorts (AUC, 0.77 [95%CI, 0.63-0.88]). As for VI, 
the 50% SUVmax model had the best predictive performance in 
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training (AUC, 0.74 [95%CI, 0.65-0.82]) and testing cohorts (AUC, 
0.74 [95%CI, 0.56-0.82]). Conclusion: The 18F-1007-PSMA PET-based 
radiomics features at 40%-50% SUVmax showed the best predictive 
performance for multiple PCa biological characteristics evaluation. 
Compared to the single PSA model, radiomics features may provide 
additional benefits in predicting the biological characteristics of 
PCa.
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Predicting axillary lymph node metastasis in early-stage 
breast cancer using primary tumor image features on [18F]
FDG PET: a comparative study of engineered radiomics, 
deep learning, and conventional methods
T. Escobar1,2, C. Provost1,3, R. Seban1,3, S. Vauclin2, P. Pineau2, L. 
Champion1,3, I. Buvat1;  
1Laboratoire d’Imagerie Translationnelle en Oncologie (LITO), 
Institut Curie, Inserm, Université Paris-Saclay, Orsay, FRANCE, 
2DOSIsoft SA, Cachan, FRANCE, 3Department of Nuclear Medicine 
and Endocrine Oncology, Institut Curie, Saint-Cloud, FRANCE.

Aim/Introduction: Axillary lymph node (ALN) assessment is a key 
step in breast cancer (BC) management. Yet, the non-invasive 
evaluation of ALN involvement using imaging lacks sensitivity, 
and sentinel lymph node excision procedure remains the gold 
standard. Imaging studies suggested that primary tumor (PT) 
features might be associated with ALN status [1-3]. In this context, 
we investigated the association between ALN status and PT local 
features characterized using voxel-wise radiomics [4] and deep 
learning. Materials and Methods: [18F]FDG PET scans and clinical 
data from 191 early-stage BC were analyzed. Each PT was labeled 
according to its ipsilateral ALN status determined after surgery. 
First, 93 voxel-wise radiomic feature maps per VOI were extracted 
by sliding a 5×5×5-voxel kernel. The mean value was used for 
each map to yield a feature vector per tumor. Feature selection 
and bagging regularized logistic regression were used to build a 
probabilistic model, M1, to identify positive ALN. Secondly, an 
analoguous convolutional neural network (CCN) based on the U-net 
architecture was trained, leading to learned fine-resolution feature 
maps. VOI-pooling was added before the logistic layer to transform 
this segmentation network into a classification model, M2. A third 
model M3 was built based on conventional image features (SUVmax, 
SUVmean, volume, MTV, TLG, maximum diameter, second diameter, 
third diameter). For interpretability, radiomic decision maps (RDM) 
for M1 and class activation maps (CAM) for M2 were computed. 
Results: There were 94 histologically positive ALN and 97 negative. 
Through cross-validation, three features were selected for M1 (GLCM 
cluster prominence, GLDM LDHGLE, GLDM SDLGLE) and only one 
for M3 (maximum diameter). The average AUROC was 0.68±0.08 
(permutation p-value = 0.01) for M1, 0.65±0.06 (p-value = 0.04) for 
M2 , and 0.70±0.08 (p-value = 0.01) for M3. By comparing RDMs 
and CAMs, we found that the voxel-level information extracted by 
both learning approaches were very similar. Conclusion: Neither 

radiomics nor CNN outperformed conventional image analysis 
(measurement of the largest dimension of the PT) to predict ALN 
status from PT. Voxel-wise radiomics and CNN captured similar 
information, without any substantial difference in performance 
for this ALN status prediction task. Combining imaging data with 
other modalities such as histology and genomics, as well as clinical 
information, could allow for improvement. References: [1] Tseng 
et al., Med Sci Monit, 2014;20:1155-1161. [2] Zhou et al., Radiology, 
2020;294(1):19-28. [3] Huang et al., npj Breast Cancer, 2018;16;4:24. 
[4] Escobar et al., Med Phys, 2022.

EP-450
Explainable prediction of coronary artery disease in 
nuclear medical imaging using deep learning
N. Papandrianos1, S. Moustakidis2, A. Feleki1, E. Papageorgiou1;  
1Department of Energy Systems, University of Thessaly, Gaiopolis, 
Larisa, GREECE, 2AIDEAS OÜ, Narva mnt 5, Tallin, ESTONIA.

Aim/Introduction: Coronary artery disease (CAD), also called 
ischemic heart disease, is the leading cause of death worldwide. 
Early CAD detection is unavoidably critical for the patient’s health 
and, more specifically, for the determination of an effective 
treatment. To enable reliable and trustworthy decisions, nuclear 
imaging specialists would require an autonomous diagnostic 
tool that can deliver accurate and at the same time interpretable 
solutions. The proposed research deals with the development 
of an explainable machine learning pipeline that is capable of 
identifying patients’ CAD status (normal, ischemia or infarction) 
through the use of a handcrafted Convolutional Neural Network 
(RGB-CNN). The RGB-CNN network is accompanied with several 
pre- and post-processing tools including a state-of-the-art 
explainability technique for understanding and visualizing the 
decisions behind CNN’s predictions. Materials and Methods: This 
project aims to develop an explainable CNN-based approach 
that is sufficient in terms of scalability, robustness, and precision, 
while also being capable of correctly differentiating SPECT-MPI 
heart images. The study includes a total of 630 patients in stress 
and rest representations. Among them, 257 correspond to normal, 
241 to ischemia and 127 to infarction, being originally classified by 
a doctor. The collected imaging dataset was initially shuffled and 
then split into 15% for testing and 85% for training. The 15% of the 
training dataset was further used for validation purposes. To achieve 
generability, data augmentation was used to introduce colour 
variations to the images. The best model was concluded after a 
thorough exploration with numerous parameters (e.g. batch size, 
image size, number of nodes, number of convolutional and dense 
layers), while each architecture was executed 10 times. Despite the 
adequate findings extracted by CNNs, they lack any rationale for 
their decision-making. As a consequence, Grad-CAM was utilized 
in this research work to provide predictions with interpretability. 
Results: The proposed model achieved 94.06% testing accuracy, 
0.18 testing loss and 0.95% AUC, demonstrating great applicability 
to the corresponding dataset and sufficient stability. Grad-CAM 
methodology was proved to be an effective tool in providing 
explanations of CNN-based decision in SPECT MPI images, and as 
a result it could be adοpted as a supplementary post-hoc tool to 
support trustworthy clinical diagnosis. Conclusion: Our proposed 
model achieved acceptable results, attaining high accuracy and 
minimized loss. This study contributes to the effective diagnosis 
of ischemia and infarction in CAD, hence fostering trust in the use 
of explainable artificial intelligence models for diagnosis in nuclear 
medicine. 
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EP-451
Deep learning-based classification of disease activity of 
thyroid-associated ophthalmopathy using 99mTc-DTPA 
SPECT/CT
M. Zhao1, L. Li2, G. Wang2, Z. Zhu2, W. Zhou3, F. Zhu2;  
1Department of Nuclear Medicine, Xiangya Hospital, Central 
South University, Changsha, CHINA, 2School of Computer 
and Communication Engineering, Zhengzhou University 
of Light Industry, Zhengzhou, CHINA, 3Department of 
Applied Computing, Michigan Technological University, 
Houghton, MI, UNITED STATES OF AMERICA.

Aim/Introduction: The application of convolutional neural 
networks (CNNs) in medical image classification is increasing. This 
study aimed to evaluate the validity of using a 3D CNN model from 
orbital 99mTc-DTPA SPECT/CT images to assess the inflammatory 
activity of patients with thyroid-associated orbitopathy (TAO). 
Materials and Methods: In this retrospective study, a dataset 
contained 956 eyes from 478 TAO patients referred for 99mTc-DTPA 
orbital SPECT/CT from one medical center was employed. First, we 
used our previously established semantic V-net (SV-net) model[1] 
to automatically segment the region of interest (ROI) of extraocular 
muscles(EOMs) on CT images and generated the output of mask 
images. Second, we proposed a SV-net network named as DiTaNet 
to classify inflammatory activity of TAO by mapping the input CT, 
SPECT and EOMs mask images. The introduced 3D CNN was trained 
using 80% of the data and externally tested using 20% on the 
same independent test set. In this comparison, both CNN-based 
model using CT only or SPECT only were trained. The model’s 
performance was assessed with accuracy, precision, recall, F1-score 
and area under the ROC curve(AUC). Results: 468 (49%) of eyes 
were classified as active phage by experienced ophthalmologists. 
The proposed 5-fold cross-validation DiTaNet model obtained from 
the independent test set showed the accuracy, precision, recall and 
F1-score of 0.82, 0.83, 0.80 and 0.81, respectively. Furthermore, the 
DiTaNet model (AUC=0.90) had a significant promotion regarding 
the classification performance over the CNN-based model using 
CT only (AUC=0.80) or SPECT only (AUC=0.75). Conclusion: Using 
99mTc-DTPA orbital SPECT/CT, the proposed 3D deep learning 
model could significantly improve over existing methods solely 
using CT or SPECT, which offer great promise for assisting clinicians 
in the treatment decision-making for TAO. References: Zhu FB, et 
al. Semantic segmentation using deep learning to extract total 
extraocular muscles and optic nerve from orbital computed 
tomography images. Optik. 2021;244.

EP-452
Deep learning for automatic diagnosis of coronary artery 
disease using SPECT MPI images
N. Papandrianos1, A. Feleki1, K. Kokkinos1, D. Apostolopoulos2, E. 
Papageorgiou3;  
1University of Thessaly, Larisa, GREECE, 2University of Patras, 
Department of Medicine, Rion, Patras, GREECE, 3University of 
Thessaly, Department of Energy Systems, Larisa, GREECE.

Aim/Introduction: Coronary Artery Disease (CAD) exhibits the 
highest mortality rate among various heart diseases. The severity 
of CAD has enforced research to provide support from computer-
aided systems of near-optimal accuracy in image classification 
and anomaly detection functionalities. Our research addresses 
the three-class image classification in CAD to detect normal 
state, ischemia or infarction, employing two methods: (a) an RGB-

CNN (Convolutional Neural Network) and (b) transfer learning. 
Both techniques are proved suitable for nuclear medical imaging 
classification. Materials and Methods: This paper proposes an RGB-
CNN model illustrating robustness, efficiency and generability, to 
automatically classify SPECT-MPI images, by generating patterns 
and extracting high-level features, in the absence of clinical data. 
Then, transfer learning was applied to compare model reasoning 
outcomes. Classification knowledge was achieved via pre-trained 
networks. To test the aforementioned RGB-CNN, 647 in total cases 
were initially classified by a nuclear expert into 262 normal, 251 
ischemic and 134 infarcted respectively. The method utilized data 
augmentation to increase the size of the training dataset. Patients 
were examined under stress/rest, for the detection of possible CAD 
symptoms. The dataset was shuffled and split, in the following 
percentage: 85% for training and 15% for testing, while 15% of 
training corresponded to validation. The experiment was conducted 
in Google’s Colab platform, which provides GPU assistance, for the 
DL processing. An in-depth analysis was performed using a variety 
of pixel sizes, batch sizes, number of nodes (including the case 
of dense layers) and layers of convolution. Furthermore, 10-fold 
cross-validation was performed to assess CNN’s results. Results: A 
thorough CNN exploration highlighted as best a DL model of the 
following specifications: 250x250x3 image size, 16 batch size, four 
convolutional layers with 16-32-64-128 nodes, two dense layers of 
128-128 nodes, and drop rate of value 0.2. All experiments were 
executed for 400 epochs. The best CNN achieved accuracy 87,4545% 
(±2.499) and loss of value 0,34 undergoing a 10-fold cross validation 
process. Furthermore, a comparative analysis with the VGG-16 and 
DenseNet pre-trained networks was performed, using the same 
cross validation method. The corresponding results for the VGG-16 
were 87,49% (±3,12) accuracy and 0,39 loss while DenseNet-121 
achieved 82,88% (±2,12) accuracy and 0,42 loss. Conclusion: The 
proposed model demonstrated high potential and capabilities for 
future studies in the field of nuclear heart images classification, as 
it extracted respectable results achieving quite similar accuracy, 
minimized loss to pre-trained networks, which were trained in a 
larger number of images. 

EP-453
Investigation of 123I-FP-CIT SPECT Imaging Time 
Reduction Using Artificial Intelligence
Y. Ishiwata, H. Iizuka, K. Horie, A. Onoma, T. Yamashiro, M. Ogawa, 
D. Utsunomiya;  
Yokohama City University Hospital, Yokohama, JAPAN.

Aim/Introduction: 123I-FP-CIT SPECT, which is used to differentiate 
Parkinsonism, has a long imaging time (30-45 minutes), which exerts 
a significant burden on patients. Shorter imaging time is expected 
not only to reduce patient burden, but also to improve operational 
efficiency by shortening examination time. In this study, we 
attempted to prove the assumption that short-time imaging with 
image quality improvement by artificial intelligence would have 
no difference in diagnostic performance than the original imaging 
modality. Materials and Methods: This study included 207 patients 
who underwent SPECT/CT with 123I-FP-CIT at our institution from 
February 2017 to August 2020. Overall, 157 patients were used as 
the training and validation cohort, and the remaining 50 patients 
were used as the test cohort. SPECT data acquisition consisted of 
5 cycles of 210 s/cycle scans in 4° steps over an acquisition area 
of 180°, completed in 45 frames. One cycle of data was used to 



Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751  S618

generate a short-time image, and 5 cycles were used to generate 
the original image. The CNN architecture used in this study was a 
Deep Denoising Super Resolution CNN. Fifty test short-time images 
were attached to this model to obtain artificial intelligence (AI) 
inference images, and the peak signal-to-noise ratio (PSNR) and 
structural similarity index measure (SSIM) were also calculated. The 
AI-generated images were obtained by attaching 50 test data cases 
to the constructed model. Three independent nuclear medicine 
physicians (with 6, 10, and 11 years of experience) randomly 
read the original images and independently assigned a score of 
4 grades to each side. One month later, the AI images were read 
in random order, and after another 1-month interval, the original 
images were read in random order, and Scoring was performed 
in the same manner. The intra-rater reliability (ICC) was calculated 
and the score agreement was evaluated. Results: The PSNR and 
SSIM were 39.14 and 0.92, respectively. The ICC of the scores for the 
original and AI images were 0.763 (95% CI: 0.667-0.834), 0.683 (95%: 
0.563-0.775), and 0.793 (0.708-0.856), respectively. The ICC of scores 
between original and original images were 0.899 (95%CI: 0.854-
0.931), 0.867 (0.808-0.908), and 0.901 (0.856-0.932). Conclusion: 
The deep learning model showed the potential to reduce imaging 
time for nuclear brain imaging examinations without significantly 
degrading diagnostic performance. In the future, it will be necessary 
to increase the number of cases and improve the model to more 
closely resemble the original image. 
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TOF image enhancement of non-TOF PET scans using deep 
learning: a generalizability study
A. Mehranian1, S. D. Wollenweber2, K. M. Bradley3, M. D. Walker4, 
M. Huellner5, L. Guerra6, C. Landoni6, A. Iagaru7, M. Mehdi Khalighi7, 
F. Kotasidis8, K. Su2, R. Johnsen2, D. R. McGowan9;  
1GE Healthcare, Oxford, UNITED KINGDOM, 2GE Healthcare, 
Waukesha, WI, UNITED STATES OF AMERICA, 3Wales Research 
and Diagnostic PET Imaging Centre, University Hospital of 
Wales, Cardiff, UNITED KINGDOM, 4Oxford University Hospitals 
NHS FT, Oxford, UNITED KINGDOM, 5Zurich University Hospital, 
Zurich, SWITZERLAND, 6Department of Nuclear Medicine, 
ASST Monza-University of Milano, Bicocca, ITALY, 7Stanford 
University, Stanford, CA, UNITED STATES OF AMERICA, 
8GE Healthcare, Zurich, SWITZERLAND, 9Department of 
Oncology, University of Oxford, Oxford, UNITED KINGDOM.

Aim/Introduction: To evaluate the generalizability of a deep 
learning time-of-flight (DL-ToF) model trained to provide ToF-
equivalent image quality for whole-body PET images from a non-
ToF PET scanner Materials and Methods: A DL-ToF model was 
trained using 210 FDG PET/CT scans, acquired from six different 
PET centers using GE Discovery MI (DMI) ToF PET scanners. The 
training set was composed of pairs of ToF and non-ToF images 
reconstructed using the block-sequential regularized expectation-
maximization (BSREM) algorithm. The model was previously 
tested on a cohort of FDG DMI scans. In this study, we evaluate 
its generalizability using two sets of exams: i) 15 non-FDG exams 
(including 68Ga-PSMA, 68Ga-Dotatate, 18F-Fluciclovine) from 3 sites 
equipped with ToF DMI scanner and ii) 10 FDG exams from a site 
equipped with a non-ToF Discovery IQ (DIQ) scanner. Standardized 
uptake value (SUV) quantification and clinical reading were used 
to evaluate the performance of the model. Each image set was 
scored on a 6-point scale by three experienced readers based on 
diagnostic confidence (DC), lesion detectability (LD) and overall 

image quality (IQ) Results: Quantitative analysis of 43 identified 
lesions on the non-FDG DMI exams showed that the non-ToF, and 
DLT images resulted in -20.1±20.8%, -6.9±21.3% difference in SUV 
max respectively compared to target ToF-BSREM images. In liver, 
the SUVmean errors, averaged over 5 volumes-of-interest per exam, 
were 4.0±6.8%, 1.3±5.0%, respectively. For non-FDG ToF DMI exams, 
ToF scored, on average, 3.4 and 3.6 for DC and LD metrics, whereas 
non-ToF scored 3.3 and 3.3 and DLT scored, 3.8 and 3.8 respectively. 
For FDG non-ToF DIQ exams, non-ToF scored, on average, 3.6 and 3.4 
for DC and LD metrics, whereas DLT scored 4.6 and 4.6, respectively. 
For IQ metric, DLT scored the highest for all exams Conclusion: The 
model appears to be generalizable for non-FDG tracers as well as 
non-ToF scanners and could hence be utilized for BGO-based PET/
CT scanners in order to provide ToF-equivalent image quality 
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Machine learning-based approach reveals essential 
features for simplified TSPO PET quantification in ischemic 
stroke patients
A. Zatcepin1,2, A. Kopczak3, A. Holzgreve1, A. Schindler4, M. 
Düring3,5, L. Kaiser1, M. Schidlowski6,7, T. Stoecker7, P. Bartenstein1,8, 
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1Department of Nuclear Medicine, University Hospital, 
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Hospital, LMU Munich, Munich, GERMANY, 4Department of 
Neuroradiology, University Hospital, LMU Munich, Munich, 
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6Department of Epileptology, University of Bonn Medical Center, 
Bonn, GERMANY, 7German Center for Neurodegenerative 
Diseases (DZNE) Bonn, Bonn, GERMANY, 8Munich Cluster 
for Systems Neurology (SyNergy), Munich, GERMANY.

Aim/Introduction: Neuroinflammation assessment after acute 
ischemic stroke can be crucial for selecting an appropriate 
post-stroke treatment strategy. However, the gold standard 
quantification method includes 90 min TSPO-PET scan and arterial 
blood sampling, which is challenging to perform on a routine 
basis. In this work, we determined what information is required 
for a simplified quantification approach by means of a machine 
learning algorithm. Materials and Methods: We analyzed the data 
from 18 patients with ischemic stroke (4 female, age 69.4 ± 10.3 y). 
The patients received 0-90 min [18F]-GE180 PET as well as T1, FLAIR, 
and arterial spin labeling (ASL) MRI scans. Lesions were manually 
segmented on the FLAIR image by an experienced neuroradiologist.
During the PET scans, five manual blood samples at 5, 15, 30, 60, 
and 85 min post injection (p.i.) were drawn, and the plasma activity 
concentration was measured. We then obtained a PET-image 
derived blood input function (IDIF) from the carotid arteries for 
each patient using an in-house semi-automated procedure based 
on recommendations described by Mourik et al., 2009. The function 
was metabolite-corrected using published data (Buchert et al., 
2020).We used random forest predicting the TSPO total distribution 
volume, VT. The input features included three late PET frames (60-
70, 70-80, and 80-90 min p.i.), the ASL image reflecting perfusion, 
the voxel coordinates, the lesion mask, and the five plasma activity 
concentrations. Ground truth values for training the algorithm 
were derived using the Logan plot (Logan et al., 1990) with the full 
dynamic PET scan and the IDIF. The algorithm was tested with the 
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leave-one-out approach. To estimate the impact of the individual 
features on the algorithm’s performance, we used Shapley Additive 
Explanations (SHAP) (Lundberg & Lee, 2017). Results: When using 
all the input features, the algorithm was able to predict VT values 
with high accuracy (87.8 ± 8.3 %) for both lesion and non-lesion 
voxels. The SHAP values demonstrated high impact of the late PET 
frames (60-70, 70-80, and 80-90 min p.i.) and plasma samples on 
the VT prediction, while the influence of ASL, voxel coordinates, 
and the lesion mask was low. Conclusion: Reliable TSPO PET 
quantification is achievable by using a single late PET frame and a 
late blood sample activity concentration. References: Buchert, R., 
et al. EJNMMI, 47(12), 2887-2900.Logan, J., et al. J. Cereb. Blood Flow 
Metab., 10(5), 740-747.Lundberg, S. M., et al. Adv. Neural Inf. Process. 
Syst, 30.Mourik, et al. EJNMMI, 36(3), 463-471.

EP-456
Single Tracer Recovery using Neural Ordinary Differential 
Equation: a step forward for dual-tracer studies
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Aim/Introduction: In dynamic brain PET studies, recovering the 
images in the missing timeframe is often required to reduce the 
scanning protocol or to enable administering multiple tracers in 
a single scan. Analytically, this is done by establishing the kinetic 
model, such as the compartment model which consists of sets 
of ordinary differential equations (ODE), and fitting the time-
activity curve (TAC) of the tracer. Here, we introduce a novel deep 
learning model, neural ODE (NODE) [1], that exploits the intrinsic 
pharmacokinetic information by embedding the concept of ODE 
solvers. For proof of concept, we first customized the NODE so that 
it predicts the full dynamic images (12-frame, 60min) given the early 
frames (7-9 frames, 20-30min), and applied the proposed model to 
actual brain PET scans. Materials and Methods: We collected 58 
60-min dynamic 18F-PI-2620 brain PET images and split them into 
56 and 2 for training and test, respectively. All images were spatially 
normalized to MNI space using an in-house tracer-specific template. 
The frame durations were set as [5*120(sec); 4*300(sec); 3*600(sec)]. 
We first built seq2seq architecture to embed the early frames as an 
initial value for NODE. The ODE-VAE function consisted of 6 layers 
of each encoder and generator, and we used the Runge-Kutta of 
order 5 method for the ODE-solver. The output was analyzed by 
measuring the physical metrics: mean absolute percentage error 
(MAP), mean absolute error (MAE), and variance. Additionally, we 
compared the physiological parameter between the ground truth 
and the predicted images: standardized uptake value ratio (SUVR; 
cerebellum as a reference region, late 30min) and binding potential 
(BPND; Logan graphical plots, t*=20 min, k2′=0.22 min−1 ). Results: 
The average MAP, MAE, and variance improved with more input 
frames (9-frame, 30min), yet, their general aspects were unchanged. 
The central structures, including nucleus accumbens, caudate 
nucleus, pallidum, putamen, thalamus, and corpus callosum, 
showed poor MAE and MAP. The frontal lobe, including middle 
frontal gyrus, inferior frontal gyrus, and superior frontal, reported 

poor variance. Given a limited early frame (7-frame, 20min), MAP, 
MAE, and variance were 12.2%, 0.327, and 0.212. Pixel-wise SUVr 
and BPND drawn from the prediction conformed well with the 
ones from the ground truth. Conclusion: Neural ODE learns the 
dynamic processes of brain PET accurately and can be the solution 
for dual-tracer studies. References: [1] R. T. Q. Chen, Y. Rubanova, 
J. Bettencourt, and D. Duvenaud, “Neural Ordinary Differential 
Equations,” arXiv:1806.07366 [cs, stat], Dec. 2019.

EP-457
Initial clinical experience with a deep learning attenuation 
correction software for the performance of MPI using a 
cardio dedicated CZT gamma camera. A pilot study
V. Sanchez, E. Good, A. Davidsson, M. Ressner, P. Norberg, A. 
Iakovidou, M. Ochoa-Figueroa;  
Linköping University Hospital, Linköping, SWEDEN.

Aim/Introduction: Current CZT cardio dedicated gamma cameras 
for myocardial perfusion imaging (MPI) lack CT for image attenuation 
correction, causing attenuation artifacts (ATTAR) difficulting the MPI 
evaluation to assess possible ischemia or/and infarction. Performing 
the image in upright and supine position helps the clinical decision 
(1). Recently introduced deep learning attenuation correction 
software (DLACS) could help to reach a clinical diagnostic decision 
regarding the need to use of different imaging positions. Materials 
and Methods: We retrospectively selected the first 30 patients (63% 
men) performed during April 2021 and performed a clinical follow 
up of 1 year, correlating with additional cardiac test (coronary artery 
CT and/or ICA) when available. All subjects were referred for an 
MPI for the evaluation of a possible cardiac ischemia. All patients 
performed the MPI in a cardio dedicated CZT camera with a two-
day protocol. The stress image was taken in an upright and supine 
position. The presence of ATTAR and its location; the presence of 
ischemia and/or myocardial infarction (0, no; 1, yes; 2, equivocal) 
were visually evaluated visually with and without the DLACS by 
two different nuclear medicine consultants. Results: ATTAR were 
suspected in 27 patients; in 1 the result was equivocal; in 2 there 
were no artifacts. After the use of DLACS: >75% of the ATTAR in the 
MPI disappeared in 20 patients, 50-75% of the ATTAR disappeared 
in 3 patients. <50% of the ATTAR disappeared in 5 patients. 
The visual evaluation of the MPI showed a sensitivity of 67%, 
specificity 62%, PPV 17%, NPV 94% and accuracy 62%. The evaluation 
with DLACS showed a sensitivity of 100%, specificity of 85%, PPV 
of 43%, NPV 100% and accuracy of 86%. After using of the DLACS 
the supine position could have been avoided in 28 patients (93%); 
the rest study could have been avoided in 18 patients (60%); and 
in 14 subjects (47%) the final clinical report would have changed. 
Conclusion: The DLACS improves the visual evaluation and clinical 
performance of the MPI, avoiding the need of a supine stress 
image and the rest image in some patients. Our preliminary results 
have to be confirmed by larger prospective studies. References: 
1. Nishiyama Y, et al. Combined supine and prone myocardial 
perfusion single-photon emission computed tomography with 
a cadmium zinc telluride camera for detection of coronary artery 
disease. Circ J 2014,78(5):1169-75.
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Generating a simulated PSMA PET map with deep learning 
based on anatomical MRI alone
R. Laudicella1,2,3, A. Comelli3, M. Schwyzer4, E. Konukoglu5, M. 
Messerli1, A. Stefano6, D. Eberli7, S. Baldari2, I. A. Burger1,8;  
1Department of Nuclear Medicine, University Hospital Zurich, 
University of Zurich, Zurich, SWITZERLAND, 2Nuclear Medicine 
Unit, Department of Biomedical and Dental Sciences and 
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ITALY, 3Ri.MED Foundation, Palermo, ITALY, 4Institute of Diagnostic 
and Interventional Radiology, University Hospital Zurich, 
Zurich, SWITZERLAND, 5Computer Vision Lab, ETH Zurich, 
Zurich, SWITZERLAND, 6Institute of Molecular Bioimaging 
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Cefalù, ITALY, 7Department of Urology, University Hospital 
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Aim/Introduction: PSMA PET/MRI has shown the potential to 
improve accuracy for lesion detection over multiparametric MRI for 
the detection of prostate cancer. However, the method is costly, not 
widely available, and not approved for prostate cancer detection, 
yet. Recent observations have shown that high PSMA expression 
might also be correlated with structural characteristics such as 
growth patterns. Deep learning has the potential to detect and 
learn such patterns, not recognized by the human eye. Therefore, 
this study to train a neural network based on PSMA PET/MRI scans 
to predict increased prostatic PSMA uptake based on the axial T2 
weighted sequence alone. Materials and Methods: All patients 
undergoing PSMA PET/MRI for staging or biopsy guidance between 
1st April 2020 and 1stDecember 2020 at our institution were selected 
if general consent for retrospective analysis was given. To increase 
the specificity of our model, the PSMA PET scans were segmented 
considering an SUV-threshold greater than 5 to generate positive 
and negative voxels; an SUV cut-off of 4 was used in patients without 
PSMA prostatic uptake greater than 5. T2 weighted axial sequences 
were semiautomatically segmented to select the prostate volume. 
A deep neural network (DNN) was trained on the T2 images to 
generate a predictive PSMA PET map. Results: A total of 188 scans 
were available (154 [68Ga]Ga-PSMA-11 and 34[18F]PSMA-1007). 
Significant cancer was present in 151 of them. 34 patients had no 
PSMA uptake > 5; therefore, they were re-segmented with an SUV 
> 4 and used as validation. In this way, the dice similarity coefficient 
was 69.47± 15.62%. Conclusion: Despite a relatively small cohort for 
the DNN training, we have shown that, based only on the T2 images, 
increased prostatic PSMA uptake can be estimated in staging PCa. 
Further investigation with larger cohorts and external validation is 
needed to assess whether PSMA uptake can be predicted accurately 
enough to help in the interpretation of mpMRI. 

EP-459
AI-based detection and characterization of lung tumors 
in 18F-FDG-PET/CT including measurements of tumor 
dimension in CT
P. Borrelli1, M. Larsson2,3, R. Rossi Norrlund1,4, O. Enqvist3,2, R. 
Kaboteh1, E. Trägårdh5,6, L. Edenbrandt1,7;  
1Department of Clinical Physiology, Region Västra Götaland, 
Sahlgrenska University Hospital, Gothenburg, SWEDEN, 
2Department of Electrical Engineering, Chalmers University 
of Technology, Gothenburg, SWEDEN, 3Eigenvision AB, 
Malmö, SWEDEN, 4Department of Radiology, Institute of 
Clinical Sciences, The Sahlgrenska Academy at University 

of Gothenburg, Gothenburg, SWEDEN, 5Department of 
Translational Medicine and Wallenberg Center for Molecular 
Medicine, Lund University, Malmö, SWEDEN, 6Department of 
Clinical Physiology and Nuclear Medicine, Skåne University 
Hospital, Malmö, SWEDEN, 7Department of Molecular 
and Clinical Medicine, Institute of Medicine, Sahlgrenska 
Academy, University of Gothenburg, Gothenburg, SWEDEN.

Aim/Introduction: T staging for lung cancer is an accepted system 
to characterize the extent of disease. Manual measurements of 
tumor dimensions in three planes are part of the staging procedure. 
The aim of this study was to develop an artificial intelligence (AI)-
based tool for detection and characterization of lung tumors in 
18F-FDG-PET/CT including measurements of tumor dimension 
in CT. Materials and Methods: 73 patients (42 women), (mean 
age 63 years, range: 44 - 87) underwent 18F-FDG-PET/CT for 
suspected lung cancer and were included retrospectively. Manual 
measurements were obtained in FDG-avid lung tumors in CT axial, 
coronal, and sagittal views.The automatic segmentation of the 
lung tumor was done in two steps. A convolutional neural network 
(CNN) was used to detect and segment lung tumors. This CNN 
takes the CT, PET image and an organ mask created by a separate 
method as input. A second CNN was applied to the area around 
the main lung tumor (highest total lesion glycolysis if more than 
one). This CNN segments the tumor based on the tissue in the 
CT image, which generally doesn’t correspond exactly with the 
high uptake region in the PET images partly due to breathing 
artefacts. In addition to the CT and PET images, this CNN also takes 
the output from the first CNN as input. Once the main tumor has 
been segmented in the CT image, the largest diameter in axial, 
coronal and sagittal planes are automatically calculated. Results: 
FDG-avid lung tumors were found in 53 of 73 patients. The AI-tool 
detected 47/53 tumors (sensitivity 90%) and correctly identified 
16/20 without tumors (specificity of 80%). The average metabolic 
tumor volume was 45 cm3 and the total lesion glycolysis was 300. 
The median differences and interquartile ranges between AI-based 
and manual tumor dimensions on CT were axial -0.9mm (-2.7 to 
2.2mm); coronal 0.1mm (-3.0 to 4.5mm); sagittal -0.1 mm (-3.6 to 
2.9mm); maximum dimension 1.2mm (-2.6 to 4.2mm). The average 
tumor dimensions were 49, 50, and 49 mm in the axial, coronal, and 
sagittal views. Conclusion: This first version of an CNN developed 
for correct FDG-avid tumor identification in the CT of PET/CT studies 
showed high sensitivity and specificity. Furthermore, the automatic 
measurements obtained to aid T staging were quite similar in most 
of the correctly identified tumors. The AI method is available for 
research purposes on request at www.recomia.org. 

EP-460
Can deep learning predict the receptors’ status of breast 
cancer’s metastases on 18F-FDG PET/CT images ?
N. Moreau1,2, C. Rousseau3,4, C. Fourcade1,2, L. Ferrer3,5, M. 
Lacombe6, C. Guillerminet6, M. Colombié3, P. Jézéquel3,4, M. 
Campone3,5, M. Rubeaux1, N. Normand2;  
1Keosys Medical Imaging, St Herblain, FRANCE, 2Nantes 
Université, Ecole Centrale Nantes, CNRS, LS2N, UMR 6004, 
F-44000 Nantes, FRANCE, 3ICO cancer center, Nantes, FRANCE, 
4Nantes Université, CRCINA, Nantes, FRANCE, 5Université d’Angers, 
CRCINA, Angers, FRANCE, 6ICO cancer center, Angers, FRANCE.

Aim/Introduction: Breast cancer is the most common among 
women, and approximately 34% of these women develop 
metastases. To choose the best treatment, assessing receptors’ status 
from tumor biopsy for subtype classification is essential. However, 
tumor biopsies are invasive and cannot be done for all metastases 
from a patient and therefore cannot detect histopathologic 
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heterogeneity between lesions which can affect treatment efficacy. 
This study aims to evaluate the potential of deep learning to predict 
receptors’ status of metastases using PET/CT images. Materials 
and Methods: Seventy-two metastatic lesions from 66 patients 
included in the prospective EPICUREseinmeta metastatic breast 
cancer study (NCT03958136) were manually delineated by two 
nuclear physicians from the ICO cancer center on PET/CT images. 
These lesions were biopsied and their receptor status (estrogen 
(ER), progesterone (PR), and HER2) are known. We used the experts’ 
manual segmentations to extract 3D bounding boxes centered 
on the lesions in the PET and CT images. Twelve deep learning 
methods were compared to predict the receptors’ status (ER, PR, 
and HER2): three for ER status, three for PR status, three for HER2 
status, and three for multi-task prediction of the three receptors’ 
status. For each group of tasks, we tested different combinations 
of input channels: i) only PET images of metastases, ii) PET, and CT 
images of metastases, and finally iii) PET, CT images, and automatic 
segmentation performed by a previously trained network. We used 
the DenseNet architecture from the Monai framework (https://
github.com/project-monai/monai) for all experiments and trained 
all networks for 500 epochs following a 3-fold cross-validation 
scheme. Results: To compare networks and given class unbalances 
for ER and HER2 status, we used the weighted accuracy, which is 
computed by taking the average, overall the classes, of the fraction 
of correct predictions in this class. Best performances were obtained 
by single class prediction networks with three input channels for 
PET, CT images, and automatic segmentations. Best weighted 
accuracies for these networks were 0.65, 0.61, and 0.61 for ER, PR, 
and HER2 status respectively. Networks using only PET images as 
input channel had worst performances. Conclusion: Deep learning 
methods seem to be able to predict receptors’ status of breast 
cancer metastases on PET/CT images, as we obtained weighted 
accuracies superior to 0.60. New experiments should be conducted 
using more data, with different and more complex architectures to 
improve predictions. Explanation methods should also be used to 
identify regions important for receptors’ status prediction.

EP-461
Image Augmentation for Image-to-image Translation in 
18F-FDG PET imaging: Does it make a difference?
A. Ghafari, A. Monsef, P. Sheikhzadeh;  
Tehran University of Medical Sciences, Tehran, 
IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: Lowering radiotracer dosage in Positron 
Emission Tomography (PET) imaging reduces the radiation risk at 
the expense of increasing noise levels in the images. With the rise of 
deep learning applications in medical imaging, this problem of PET 
imaging is addressed with image-to-image translation techniques 
to replicate the image quality of higher radiotracer dosage scans. 
With the increase of training data, the performance of the deep 
learning model tends to improve, but that is not always possible for 
most research cases. A method used for increasing training image 
datasets is image augmentation. We aim to study whether image 
augmentation techniques are worth the effort in the case of short-to-
standard scan duration image translation of PET images. Materials 
and Methods: Whole-body 18F-FDG PET image data of 10 patients 
scanned with the standard scan duration (StdSD) were post-
reconstructed to 1/32nd of StdSD to provide short scan duration 
(ShrSD) counterparts. A two-dimensional multi-slice input cycle-

consistent generative adversarial network (Cycle-GAN) was used to 
predict the StdSD images using the ShrSD inputs. Random up and 
down, right to left, and 45-degree rotation of ShrSD-StdSD training 
pairs were implemented as a simple augmentation approach after 
each training epoch. The model’s performance trained with either 
of the approaches (with and without augmentation (WA and WOA)) 
was tested on the image data of two patients using parameters 
including the peak signal-to-noise ratio (PSNR), structural similarity 
index (SSIM), Normalized root mean squared error (NRMSE) metrics 
were compared to the reference ShrSD images. Paired-sample 
t-test will measure the statistical significance (p-value = 0.05) of 
the differences between the two approaches. Results: The model 
trained using both approaches (with and without augmentation) 
was capable of improving the PSNR (ShrSD=27.88, WA=31.12, and 
WOA=30.82), SSIM (ShrSD=0.9291, WA=0.9446, and WOA=0.943), 
and NRMSE (ShrSD=0.049, WA=0.0316, and WOA=0.0321) metrics 
of the ShrSD inputs with p-values lower than 0.05 indicating 
the statistical significance of the results. Conclusion: Image 
Augmentation using the simple approaches did improve the 
performance of the model. While the difference between the two 
approaches was statistically significant, it was not substantial. More 
advanced augmentation techniques that change the input pixel 
values can be implemented, but whether they adversely affect the 
resultant images needs to be further explored. However, the model 
trained with both approaches was capable of improving the image 
quality of the short-scan duration images. 

EP-462
Using Visual Recognition Based Machine Learning For The 
Prediction Of Survival In Patients With Colorectal Cancer 
With Liver Metastasis
S. Asa, A. Kibar, B. Ince, A. Nazari, F. Aghazada, F. Beytur, S. Sager, K. 
Sonmezoglu;  
Istanbul University Cerrahpasa Department of 
Nuclear Medicine, Istanbul, TÜRKIYE.

Aim/Introduction: Colorectal carcinoma (CRC) is one of the leading 
causes of malignancy-related deaths worldwide. Metastatic tumor 
burden in the liver is one factor that determines survival in CRC. Our 
study aimed to reveal the relationship between image classification 
and survival prediction using visual recognition data obtained from 
FDG PET data of CRC patients. Materials and Methods: Fifty-five 
PET images of 38 patients who underwent FDG PET/CT or PET/
MR for colorectal carcinoma between January 2017 and May 2019 
were included in the study. Whole-body PET MIP images of the 
patients were processed with semi-automatic segmentation, and 
liver MIP images were obtained. A total of 55 images were divided 
into two main groups: training(20 images) and analysis(35 images). 
The custom mode of the IBM Watson Studio was used for machine 
learning and analysis of the data. Two subgroups (<6 months and 
>6 months) were defined for image classification in custom mode 
Results: According to the machine classification analysis, 30 out 
of 35 images were evaluated correctly (85.7%). Five images were 
considered false (14.3%). While 14 (93.3%) of 15 images of patients 
who lived for less than 6 months after PET was evaluated correctly. 
One patient was considered false because the classification 
confidence score was below the threshold value. Otherwise, 16 
(80%) of 20 images from patients who lived longer than 6 months 
after PET were classified correctly. However, the remaining 4 images 
were misclassified. Conclusion: Visual recognition-based machine 
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learning seems to predict survival from PET scans effectively. 
Prospective research with fully automated advanced algorithms 
and big data is required for better outcomes. References: 1. 
Mühlberg A, Holch JW, Heinemann V, Huber T, Moltz J, Maurus S, 
et al. The relevance of CT-based geometric and radionics analysis 
of whole liver tumor burden to predict survival of patients with 
metastatic colorectal cancer. European Radiology. 2021;31(2):834-
46. 2. Seifert R, Weber M, Kocakavuk E, Rischpler C, Kersting D, 
editors. Artificial intelligence and machine learning in nuclear 
medicine: future perspectives. Seminars in Nuclear Medicine; 2021: 
Elsevier. 3. Ahmed I, House R, Deilma N, Luo L, editors. Custom 
visual recognition model with Watson studio. Proceedings of the 
29th Annual International Conference on Computer Science and 
Software Engineering; 2019.
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Detection of mediastinal lymph node non-small cell 
lung cancer metastasis based on an Artificial Intelligence 
reading system of 18f-fdg pet-ct
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Aim/Introduction: The aim of the study is to evaluate the 
utility of the Artificial Intelligence (AI) tools from the RECOMIA 
platform for 18 F-FDG positron emission tomography (PET) 
image to predict the presence of mediastinal lymph node (LN) 
metastasis in patients with non-small cell lung cancer (NSCLC) 
compared to pathological analysis. Materials and Methods: 
A cross-sectional study was designed. From January/2018 to 
March/2020, patients diagnosed of NSCLC who underwent 
pulmonary resection with systematic radical lymphadenectomy 
and had a 18F-FDG PET/CT three months before were included. 
Pathological anatomy (PA) results, demographic and clinical 
variables were collected from the clinical history. Visual analysis 
(VA) was extracted from PET reports and the IA analysis was 
automatically obtained from the platform. Visual and AI analysis 
sensitivity (S), specificity (E), NPV, PPV and accuracy values for 
patient and for anatomical mediastinal lymph node region (LNR) 
compared to biopsy were calculated. Results: 40 patients (480 LNR) 
were included (35% women), (medium age: 65,28, range: 46-84). 
6 patients were diagnosed of mediastinal LN NSCLC metastasis 
(prevalence 0.15 (0.039-0.261, CI 95%). Each one with one LNR 
affected. Patient based analysis: Compare to PA, the VA performance 
in detecting mediastinal LN metastasis had a S, E, NVP, PPV and 
accuracy of 0.75, 0.94, 0.97, 0.6 and 0.92, respectively. The AI-tool’s 
performance had a S, E, NVP, PPV and accuracy of 0.22, 0.87, 0.79, 
0.33 and 0.73 respectively. Lymph node-based analysis: Compare 

to PA results, the VA performance had a S, E, NVP, PPV and accuracy 
of 0.4, 0.99, 0.99, 0.33 and 0.99, respectively. 2 LN were positive but 
in different LNR from PA. One was positive but negative in PA and 
two negatives in VA but positive in PA. One LN was classified as 
indeterminate because of multiple and bilateral 18F-FDG uptake 
(LNR positive for PA). The AI-tool had a S, E, NVP, PPV and accuracy 
of 0, 0.99, 0.98, 0 and 0.97 respectively. 2 LN were positive but in 
different LNR from PA. 3 positive PA LNR were not detected by 
AI analysis. From the 7 FP LNR, 5 of them were due to incorrect 
anatomical localization. Conclusion: IA analysis has a high E and 
NPV for the patient and LNR analysis like VA. Even though, it has 
relevant limitations with sensibility, most of them due to problems 
with anatomical segmentation.

EP-464
Estimation of CT images from PET images without non-
attenuation-corrected PET images using GAN
M. Saito;  
Biomedical Science and Engineering, Hokkaido 
University Graduate School, Sapporo, JAPAN.

Aim/Introduction: Today, PET/CT is very useful, for example, in 
cancer screening. However, there are some drawbacks such as low 
resolution, exposure to radiation, and long imaging time. In particular, 
image misalignment is often a problem in PET examinations 
because CT imaging for attenuation correction and PET imaging 
cannot be performed at the same time. In this study, we aimed 
to contribute to the reduction of radiation exposure, reduction 
of misalignment, and shortening of examination time by using 
deep learning to estimate the CT image for attenuation correction 
from the PET image before attenuation correction. Materials and 
Methods: In this study, GAN(Generative Adversarial Networks), a 
type of deep learning, was used to generate attenuation-corrected 
CT images from PET images before attenuation correction, and the 
accuracy of GAN was verified. The GAN was trained on 46 whole-
body PET images and validated on 11 whole-body PET images. In 
this verification, the target CT image may have been misaligned, so 
instead of calculating MSE(Mean Squared Error) and SSIM(Structural 
Similarity) with the estimated CT image, a subjective evaluation of 
the image by the radiologist was performed. Results: The validation 
showed that the GAN-estimated CT images reproduced the 
attenuation-corrected CT images well, especially for images with 
different body positions during CT and PET imaging. Conclusion: 
In conclusion, this study showed that attenuation-corrected CT 
images estimated from non-weakness-corrected PET images by 
GAN may contribute to reducing exposure and misalignment in 
PET examinations. References: Obtaining PET/CT images from 
non-attenuation corrected PET images in a single PET system using 
Wasserstein generative adversarial networksObtaining PET/CT 
images from non-attenuation corrected PET images in a single PET 
system using Wasserstein generative adversarial networks Synthetic 
CT generation from non-attenuation corrected PET images for 
whole-body PET imaging
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Accessing the predictability of Epidermal growth factor 
receptor status from Computed Tomography radiomics 
using machine learning
U. Sherkhane1,2, V. Jaiswar1, S. Mithun1,2,3, A. K. Jha1,2,3, V. 
Rangarajan1,3, L. Wee2, A. Dekker2;  
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Aim/Introduction: Epidermal growth factor receptor (EGFR) 
mutation is an important factor in the prognosis of lung cancer. 
Various methods are available for detecting EGFR mutation 
such as PCR(Polymerase chain reaction),DNA sequencing etc. In 
this study we have used CT radiomics features to predict EGFR 
mutation status in NSCLC patients. Materials and Methods: In total 
282 pre treatment CT scans fromnon-small cell lung carcinoma 
patients[EGFR+(178)/ EGFR- (104)] were used in this study. The 
gross tumor was delineated by an expert medical physicist and 
reviewed by nuclear medicine physician. In total 108 stable 
radiomic features were extracted based on our earlier stability 
study (Jha A,K, etal,2021) using in house developed PyRadGUI tool 
based on the PyRadiomics package. Feature selection was done 
using hierarchical clustering method. We developed 6 prediction 
models using 6 different machine learning algorithms i.e. Decision 
tree , Random forest, K-nearest neighbor, XG-boost, Adaboost 
and Logistic regression. The data was split into Train and Test in a 
70:30 ratio. Models were compared based on AUC in the Test set. 
Results: Using hierarchical clustering six radiomic features were 
selected for model development(Table1). The AUC in the test set 
for Decision tree, Random forest, K-nearest neighbor, XG-boost, 
Adaboost and Logistic regression models were found to be 0.90, 
0.98, 0.95, 0.92, 0.98,0.97 and 0.90 respectively. Conclusion: All the 
machine learning models were able to predict EGFR mutation with 
high accuracy. However, Random forest and XG-boost classification 
models showed the highest AUC in test set. References: A K Jha 
et al. Repeatability and reproducibility study of radiomic features 
on a phantom and human cohort. Scientific Reports. 2021;11(1). 
doi:10.1038/s41598-021-81526-8 
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Evaluation of a convolution neural network for baseline 
total tumor metabolic volume on 18F-FDG PET in a diffuse 
large cell B lymphoma cohort
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Aim/Introduction: Total metabolic tumor volume (TMTV) is a 
promising prognostic indicator in diffuse large B cell lymphoma 
(DLBCL). New PET data processing tools allow automatic lesion 
selection and segmentation by a convolution neural network (CNN) 
using artificial intelligence (AI) to obtain TMTV and TLG routinely 
on clinical workstation. The objective was to study a new lesion 
detection software, using an AI implemented in the new version 
of a commercial software to verify its reproducibility as well as the 
time saving in a daily workflow. Materials and Methods: Fifty-one 
patients were retrospectively analyzed using the software to obtain 
TMTV and TLG according to 5 methods by two nuclear physicians. 
Methods 1 and 2 were fully automated with exclusion of lesions 

≤0.5 ml and ≤ 0.1 ml respectively. Methods 3 and 4 were fully 
automated with a review by users. Method 5 was semi-automated 
and used as reference in the study. Time to complete and number 
of clicks for the measurement for each of method was recorded. 
Inter-instrument and inter-observer variation was achieved by 
the intra-class coefficient (ICC) and Bland-Altman plots. Results: 
Excellent inter-instrument and inter-observer agreement were 
found. ICC was 0.99 for TMTV and 1.0 for TLG between method 3 
and method 5 for the main user. ICC was 0.97 for TMTV and 0.99 for 
TLG between both users for method 3. The mean processing time 
(± standard deviation) was 20s ± 9.0, 178s ± 125.7 and 326s ± 188.6 
for methods 1, 3 and 5 (p < 0.05). Conclusion: Our study shows that 
artificial intelligence lesion detection software is an automated, fast, 
reliable and reproducible tool for obtaining TMTV and TLG in a daily 
workflow. 

EP-467
Physics Informed Deep Learning for PSMA-directed 
Pharmacokinetic Analysis
Z. Rzayeva1, M. Chu2, K. Shi1,3, G. Birindelli3, J. Hong3, A. Afshar-
Oromieh4, A. Rominger4;  
1TUM, Munich, GERMANY, 2Max-Planck-Institut für Informatik, 
Saarbrücken, GERMANY, 3University of Bern, Bern, SWITZERLAND, 
4Universitätsklinik für Nuklearmedizin, Bern, SWITZERLAND.

Aim/Introduction: Pharmacokinetics analysis in positron emission 
tomography (PET) has a big impact on planning therapeutic drug 
regimes for cancer patients. In this work, we proposed a novel 
deep learning network that integrates underlying physical rules by 
inferring latent and hidden variables. Specifically, we explored the 
integration of the established reaction-diffusion model of PSMA 
update into the deep neural network. Materials and Methods: 
A physics-informed deep neural network integrated with the 
partial differential equations of the reaction-diffusion model was 
developed. The network consists of 2 parts: surrogate network 
and a residual network. The surrogate network was trained with 
the overall concentration and time steps were estimated that 
are not included in training and hidden variables. The residual 
network took the predicted values from the surrogate network 
and fed these values to the equations to check whether the 
predicted values fulfill the underlying physical rules. The partial 
differential equations describing the PSMA delivery and uptake 
were included to allow the inference of interstitium and bounding 
concentrations from the general concentration without explicit 
deployment. For proof of concept, the developed network was 
tested on simulated data using the established model. The time 
interval in the simulations is between 10 and 20 seconds and the 
duration of the simulation is 6-10 minutes, and we simulated 30-
36 images depending on the time interval and duration for the 
training set and 15 images for the test set. Results: Overall, the 
network converged in the training and achieved to predict for the 
concentration levels on timesteps that were not explicitly included 
in the training set based on the equations. Moreover, the network 
can separate instertium and bounding concentrations from mixed 
uptake. Conclusion: Preliminary results of this work shows that 
physics-informed deep learning may extract in-depth information 
from PET dynamic measurements for pharmacokinetics analysis. 
The test on more complex phantoms is ongoing and the practical 
value of the new technology is still in exploration References: [1] 
Gabriele Birindelli, Milos Drobnjakovic, Volker Morath, Katja Steiger, 
Calogero Dalessandria, Eleni Gourni, Ali Afshar-Oromieh, Wolfgang 
Weber, Axel Rominger, Matthias Eiber, and et al. “In silico study on 
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radiobiological efficacy of Ac-225 and Lu-177 for PSMA-guided 
radiotherapy.” In: 2021 43rd Annual International Conference of the 
IEEE Engineering in Medicine Biology Society (EMBC) (2021). doi: 
10.1109/embc46164.2021.9630297.

EP-468
131Iodine scan image denoising using deep neural network
A. Pandey1, J. Chaudhary1, A. Hemrom1, P. D. Sharma2, C. Patel1, C. 
S. Bal1, R. Kumar1;  
1All India Institute of Medical Sciences, New Delhi, INDIA, 
2SGTB Khalsa College, University of Delhi, New Delhi, INDIA.

Aim/Introduction: 131Iodine scan images (diagnostic, therapeutic 
whole-body scan, and SPECT projection images) are relatively 
more noisy than other nuclear medicine scan images[1], amongst 
them SPECT projection images are noisier. In the presence of 
noise, remnant disease are challenging to perceive on the high-
dose posttherapy scan. The aim of the study was to denoise the 
Iodine-131 images using a deep neural network. Materials and 
Methods: One thousand four hundred fifty-six I-131 post therapy 
scan images (whole body scan images: 436, SPECT projection 
images: 555, spot images :465) were denoised using the MATLAB 
built-in pretrained DnCNN network (to remove Gaussian noise). 
Two nuclear medicine (NM) physicians compared denoised image 
with its original image. During comparison, they looked for the 
following information: a) preservation of small clinical details, b) the 
edges/boundary of the radiopharmaceutical uptake in denoised 
image, and c) for the visualization of doubtful remnant disease. 
Results: The quality of denoised images were found to be better 
than that of their original images in terms of contrast and well-
defined boundaries of the radiopharmaceutical uptake. Edges/
boundaries of the radiopharmaceutical uptake were found to be 
either better visualized or well preserved in the denoised image. 
Doubtful remnant disease became obvious in the denoised image. 
They also observed that the spot images of the planar I-131 scan, 
and low counts images are better denoised. In high count images, 
there is no appreciable difference seen between the input images 
and denoised images. In case of projection images, images get 
better denoised. Conclusion: yields much better denoised image 
compared to its original image. The denoised images were smooth 
(i.e., much less noisy than that of the original image), doubtful 
remnant disease in original became prominent, edges/boundaries 
of the radiopharmaceutical uptake were well preserved. References: 
1. Pandey AK, Santosh Y, Sharma PD, Yadav D, Bal C, Kumar R. 
Restoration of I-131 whole body image using a Wiener filter. Nucl 
Med Commun. 2020 May;41(5):426-435.

EP-469
Towards unsupervised segmentation of hyperfunctioning 
parathyroid tissue in [18F]Fluorocholine PET/CT by deep 
PET approximation
L. Jarabek1, J. Jamšek2, A. Cuderman2, F. Cvetko3, S. Rep2,4, M. 
Hočevar5,3, T. Kocjan3,6, M. Jensterle3,6, Ž. Špiclin7, Ž. Maček Ležaić8, 
L. Ležaić2,3;  
1General hospital Novo mesto, Novo mesto, SLOVENIA, 
2Department of Nuclear Medicine, UMC Ljubljana, Ljubljana, 
SLOVENIA, 3Faculty of Medicine, University of Ljubljana, Ljubljana, 
SLOVENIA, 4Faculty of Health Sciences, University of Ljubljana, 
Ljubljana, SLOVENIA, 5Department of Surgical Oncology, Institute 
of Oncology, Ljubljana, SLOVENIA, 6Department for Endocrinology, 
Diabetes and Metabolic Diseases, UMC Ljubljana, Ljubljana, 
SLOVENIA, 7Faculty of Electrical Engineering, University of Ljubljana, 
Ljubljana, SLOVENIA, 8Rozna dolina, c.VI/8, Ljubljana, SLOVENIA.

Aim/Introduction: [18F]fluorocholine PET/CT (FCH-PET) is an 
emerging imaging technique for evaluation of hyperfunctioning 
parathyroid tissue (HPTT) in the setting of primary 
hyperparathyroidism, allowing for minimally invasive surgical 
treatment. Unsupervised segmentation of pathological regions 
would allow for faster image analysis by nuclear medicine experts 
as well as lesion visualization for easier surgical planning. Materials 
and Methods: We used data from study NCT03203668 from 
University Medical Centre Ljubljana of 76 patients with visible HPTT 
on FCH-PET and 18 controls, which had no visible HPTT. Given how 
nuclear medicine experts evaluate parathyroid lesions to have PET 
intensities higher than their expected intensities at given locations, 
we develop a deep learning framework to work in a similar fashion. 
Firstly, a deep model is trained on the data of 18 healthy subjects 
to predict expected range (upper and lower bound) of PET values 
per voxel given CT image. Secondly, the expected range of PET 
values is compared to actual PET images of the entire dataset. 
Regions with PET intensities that are higher than the predicted 
interval are deemed as pathological (“predicted pathological 
regions’’ - PPR). Two expert evaluators are used for evaluation of 
these regions: 1) whether they contain HPTT and 2) what normal 
anatomical structures are falsely in PPR. Results: By qualitative 
evaluation, we found that the PPR correctly contained HPTT in 
all 76 patients, where 2 patients had additional PPR in the wrong 
parathyroid region. Of healthy subjects, 17 had correctly no PPR in 
the parathyroid region and one had false positive appearing PPR in 
the lower left region. Qualitative evaluation was made difficult by 
many anatomical structures commonly contained in the PPR. Some 
common false positive PPR were vertebrae, lungs, thyroid, muscles, 
and salivary glands. Most troublesome were the cases where PPR 
contained the thyroid gland, which was the case in up to half of the 
subjects. The salivary glands were always included in PPR if included 
in the FCH-PET. Conclusion: Given the small dataset of 18 healthy 
controls, which were used to train the model, our experiment 
gives very promising results for further research. It is an attempt to 
include expert knowledge in the form of a biased deep model with 
the goal to segment pathological areas in PET scans. This method 
is probably also applicable to other PET/CT scans and potentially in 
other multimodality imaging.

EP-470
Implementation of Information Technology Infrastructure 
for Federated Machine Learning in Tertiary Cancer Care in 
India
A. Jha1,2,3, V. Rangarajan2,3, S. Mithun1,2,3, U. B. Sherkhane1,2, V. 
Jaiswar2, N. Purandare2,3, L. Wee1, A. Dekker1;  
1Department of Radiation Oncology (Maastro), GROW School 
for Oncology, Maastricht University Medical, Maastricht, 
NETHERLANDS, 2Tata Memorial Hospital, Mumbai, INDIA, 
3Homi Bhabha National Institute, Mumbai, INDIA.

Aim/Introduction: In the last few years, artificial intelligence (AI) 
and radiomics have been explored as one of the potential areas of 
research in precision oncology. The aim of our study is to develop 
and implement the IT infrastructure for federated machine learning 
in oncology. Materials and Methods: The hospital information 
system (HIS) in our hospital has three modules RIS, DIS, and CIS 
and they store radiological reports, diagnostic test reports and 
clinical notes respectively. A PACS is utilized to store DICOM data. 
We developed a rule-based ETL (Extract, Transform, and Load) 
module in Python to extract data from the HIS system and store 
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it on a Research PC in CSV format. DICOM images (CT, PET/CT, 
and MRI) are extracted from the PACS and tumor delineation was 
performed on the Image processing workstation. Subsequently, 
data is transferred to the Research PC where radiomic extraction 
is performed using in-house developed PyRadGUI software and 
radiomic feature values are stored in CSV format. Finally clinical 
and radiomic data are converted into RDF format and stored on 
the Graph DB server. Graph DB server was configured for internal 
and distributed machine learning.We tested our infrastructure 
using 10 NSCLC patients’ clinical and radiomic data. Clinical data 
extraction was performed using the ETL module and converted to 
RDF using the RDF conversion module and stored on the server. 
DICOM images of the same patients were downloaded from 
PACS to an ADW workstation and tumor is delineated and DICOM 
images, as well as RTStruct, were transferred to the research PC. 
Subsequently, radiomic features were extracted using PyRadGUI 
software and radiomic features were also converted to RDF using 
the RDF conversion module and stored on the server. A SPARQL 
query was performed to access integrated clinical and radiomic 
data internally and externally. Results: We were able to extract 
clinical features successfully, converted them into RDF format and 
stored them on the Graph DB server successfully. Similarly, using 
the RADIOMIC pipeline we were able to store radiomic features 
in RDF format successfully. Using the SPARQL query we were able 
to extract clinical and radiomic data together. Conclusion: We 
have successfully implemented an IT infrastructure using open-
source software for distributed machine learning in oncology. This 
open-source IT infrastructure except for the ETL module can be 
implemented in other hospitals with lots ease. 

EP-471
Using deep learning techniques to analyse PET/CT images 
of adrenal glands to assist in the diagnosis of adrenal 
adenomas
R. Crawford1, D. Gillett1,2, R. Senanayake2, W. Drake3,4, M. Brown3,5, 
I. Mendichovszky1, L. Aloj1, H. Cheow1, M. Gurnell2;  
1Cambridge University Hospitals, Cambridge, UNITED KINGDOM, 
2University of Cambridge, Cambridge, UNITED KINGDOM, 3Queen 
Mary University, London, UNITED KINGDOM, 4Barts Health 
NHS Trust, London, UNITED KINGDOM, 5NIHR Barts Hospital 
Biomedical Research Centre, London, UNITED KINGDOM.

Aim/Introduction: Primary aldosteronism (PA) is the most 
common, potentially reversible, cause of secondary hypertension, 
accounting for approximately 10% of all cases [1]. PA is caused 
by autonomous aldosterone secretion from one or both adrenal 
glands. In unilateral PA, an aldosterone producing adenoma or 
nodule (APA/APN) is typically the culprit lesion and surgical removal 
of the gland (adrenalectomy) results in biochemical remission and 
normalisation or improvement in blood pressure control. However, 
currently, if surgery is being considered, then the invasive procedure 
adrenal vein sampling (AVS) must be performed first to discriminate 
unilateral from bilateral disease. This procedure is only available to 
a high standard in a small number of centres and many patients 
are therefore denied the option of potentially curative surgery. We 
have recently shown that molecular imaging with 11C-Metomidate 
PET/CT (MTO-PET) [2][3][4], with prior dexamethasone pre-
treatment (for 72h), is a non-invasive and accurate alternative to 
AVS. However, specialist expertise is required to read MTO-PET 
scans, which presents a potentially rate-limiting factor in its wider 
adoption, given the estimated 35% consultant radiologist shortage 

in the UK [5]. Materials and Methods: To address this issue, we have 
developed, optimised, and trained a Convolutional Neural Network 
(CNN) that can accurately diagnose unilateral PA on MTO-PET time 
of flight imaging. The network was trained and tested using a 
database of 77 images, split 80:20. Results: The network was able 
to correctly diagnose the source of unilateral disease (as confirmed 
by subsequent successful surgery) in 86.66% (13/15) of the testing 
images. When tested on a second database containing the same 
images with additional reconstruction parameters, the network 
correctly diagnosed unilateral disease in 93.33% (14/15) of the 
images. Conclusion: This work has shown the capability of such deep 
learning techniques to assist in the rapid and accurate diagnostic 
interpretation of PET images. References: [1] Andrew S. Powlson et al. 
Current Opinion in Endocrinology, Diabetes, and Obesity, 22(3):150, 
2015. [2] Timothy Burton et al, Journal of Clinical Endocrinology & 
Metabolism, 97(1):100-109, 2012 [3] Paula M. O’Shea et al. Clinical 
Endocrinology, 90(5):670-679, 2019. [4] Iosif A Mendichovszky et al. 
Diagnostics (Basel, Switzerland), 6(4):11, 2016 [5] The Royal College 
of Radiologists. Clinical radiology UK workforce census 2020 report. 
Technical report, 2021

EP-472
18F-FDG PET Image Quality Improvement using a 
Pix2Pix Conditional Generative Adversarial Network 
Combined with The Bayesian Penalized Likelihood (BPL) 
Reconstruction Algorithm
A. Ghafari, A. Monsef, P. Sheikhzadeh;  
Tehran University of Medical Sciences, Tehran, 
IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: Positron Emission Tomography (PET) images 
reconstructed using the Bayesian Penalized Likelihood (BPL) 
reconstruction algorithm uses a different objective function than 
the Ordered-Subset-Expectation-Maximization algorithm (OSEM) 
and provides better quantification properties. Deep learning 
methods, especially generative methods, including Pix2Pix 
conditional Generative Adversarial Networks (PIX2PIX cGAN), have 
hugely impacted image quality improvement of medical imaging 
modalities. In this study, we aim to explore whether PIX2PIX GAN 
trained on OSEM-to-BPL image pairs could be used to improve 
the image quality of the OSEM images. Materials and Methods: 
Image data of 15 patients, each including non-attenuation-
corrected images (denoted by A), measured-attenuation-corrected 
OSEM images (denoted by B), and BPL images with a B-value of 
400 (denoted by BPL400), were used as pairs to train the pix2pix 
model to enable the model to predict BPL-like images. Also, a 
separate image dataset of four patients was used to test the models’ 
performance. Peak signal-to-noise ratio (PSNR) was measured for 
the B, original BPL400, predicted BPL images (using B as inputs) with 
the corresponding images (A) as ground truth for measurement. 
Additionally, a phantom study (with a Lesion-to-background ratio 
of 4) was performed, and SUVmean and SUVmax were measured 
to explore the model’s performance further. Results: PSNR for the B, 
original BPL400, predicted images from the model trained with B-to-
BPL400 pairs were 27.29 ± 4.311, 27.01 ± 4.125, and 27.29 ± 4.311 
compared to A counterparts, respectively. The difference between 
the results proved to be statistically significant using paired-sample 
t-test statistical analysis (p-value much lower than 0.05). As for the 
phantom study, SUVmean of the B, BPL400, and predicted images 
were 3.39, 3.69, and 3.39, and for the SUVmax were 5.43, 5.72, and 
5.43. Conclusion: The PIX2PIX cGAN could not improve the image 
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quality of the OSEM images based on the PSNR metric, which 
quantifies the noise level. This inability could be due to the low 
PSNR level of the BPL images (target) compared to OSEM images 
(input). According to the phantom study, SUVmean and SUVmax 
were also not improved, and the values of the metrics for the B 
and BPL400 were so close. Our PIX2PIX cGAN could not improve 
the image quality of the OSEM (B) images using the BPL400 images 
as training target, which could be due to the negligible difference 
between B and BPL400 images. 

EP-473
Role of Artificial Intelligence tool in detecting recurrent 
Mantle cell Lymphoma (MCL)lesions compared to regular 
visuals assessment
D. Khan, S. Sagar, J. Pathak, S. K. Velliangiri, S. A. Shamim, R. 
Kumar;  
AIIMS Delhi, Delhi, INDIA.

Aim/Introduction: Mantle cell Lymphoma (MCL) is a rare type 
of B cell non-Hodgkin lymphoma (NHL) accounting for 5% of all 
NHL, which shows FDG avidity. The aim of our study is to evaluate 
the role of Artificial Intelligence tool in detecting recurrent MCL 
lesions compared to regular visual assessment. Materials and 
Methods: We retrospectively evaluated medical records of 12 
MCL patients with their FDG PET/CT scans during the period 
from Jan 2017 to April 2021 referred to us with clinical suspicion 
of recurrence. FDG PET/CT was performed on dedicated PET/CT 
scanners (Biograph mCT, Siemens Inc and Discovery PET/CT, GE). 
All the scans were regularly reported by two nuclear medicine 
physician independently with experience of 5-20 years. Same 
scans were again uploaded and analyzed by the AI tool designed 
for lymphoma to detect the recurrent lesion. Results: A total of 
12 patients (10 men, 2 women; median age: 29 years Range: 26 to 
71 years) were included in the study. The primary referral was for 
detection of recurrence by PET/CT who had clinical suspicion of 
recurrence. Out of the 12 patients, 3 patients were reported with 
positive findings of recurrence visually which corroborated with 
biopsy findings suggestive of recurrence whereas the AI tool was 
not able to detect any culprit lesions suggestive of recurrence. The 
other 9 patients were reported as no lesions detected to suggest 
recurrence visually and AI tool also showed no lesions showing 
concordance with the visual assessment. Conclusion: Our study 
shows that AI tool has high specificity to rule out disease which 
can be used as a complementary modality with regular visual 
assessment to aid in enhancing the confidence of nuclear medicine 
physician for reporting scans with no evidence of recurrent disease 
in cases of Mantle cell Lymphoma. Further study with larger sample 
size is needed to for better understanding of this field. 

EP-474
Utility of AI (Artificial Intelligence) tool for automatic 
segmentation and calculation of quantitative PET 
parameters compared to conventional manual 
segmentation in patients of Hodgkin’s Lymphoma
S. Sagar, D. Khan, A. S. Babu, J. Pathak, A. Mahalik, S. Jha, S. A. 
Shamim, R. Kumar;  
AIIMS, Delhi, INDIA.

Aim/Introduction: Hodgkin’s Lymphoma is a type of cancer that 
primarily affects the lymphatics of the body. We aim to evaluate 
the role of An AI tool for automatic segmentation of the involved 
lesions compared to manual segmentation for calculation of 
quantitative parameters of PET/CT. Materials and Methods: 
Medical records of 32 patients with their FDG PET/CT scans from 
July 2020 to April 2021 were retrospectively analysed. FDG PET/
CT was performed on dedicated PET/CT scanners (Biograph mCT, 
Siemens Inc and Discovery PET/CT, GE. All the scans were manually 
segmented by two nuclear medicine physician with experience 
of 3-20 years. Same scans were again uploaded and analysed by 
the AI tool specifically designed for lymphoma. Results: A total 
32 patients (16 men, 8 women; median age: 32 years Range: 6 to 
75 years) were included in the study. The primary referral was for 
baseline evaluation and response assessment after chemotherapy 
either interim assessment or end of treatment assessment. The 
mean SUVmax calculated by AI tool came out to be 5.83 ± 1.56 
compared manual segmentation of 10.18 ± 4.70. The mean MTV 
of all the lesions detected by AI tool came out to be 58.05 ± 18.74 
as compared to manual segmentation of 55.64 ± 20.34. Paired T- 
test was used for test of significance with, which showed there 
is no significant difference between the calculations done by AI 
tool and manual segmentation for SUVmax with p value of 0.336 
and MTV with p value of 0.849. The most common false positive 
lesions that were detected on AI tool were ureter, brown fat and 
heart. Lesions most commonly missed on manual segmentation 
but were detected on AI tool were splenic lesions. In two patients, 
AI missed detection of lymph nodes in mediastinum and abdomen 
which were detected manually. Conclusion: AI tool can be used 
as an adjunct modality with manual visual input to approximately 
calculate the PET quantitative parameters. Our study with limited 
sample size showed that AI tools can save the hassles and time 
required for manual segmentation by nuclear medicine physicians 
specifically in malignancies like Hodgkin’s Lymphoma. 
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EP-475
The effect of a multi-isotope automatic syringe dispensing 
system on hand dose
I. E. J. Post, M. Sonneborn - Bols, C. Mylvaganan - Young, D. 
Verwoerd, M. P. M. Stokkel, J. J. M. A. Hendrikx, E. A. Aalbersberg;  
Netherlands Cancer Intitute - Antoni van 
Leeuwenhoek, Amsterdam, NETHERLANDS.

Aim/Introduction: A multi-isotope automatic syringe dispensing 
system (Lynax) was introduced in our radiopharmacy in August 
2021. With this automated dispensing system both the multi-
dose vials and the syringes are completely shielded with lead 
during dispensing. Before introduction of the automated system, 
manual dispensing was performed behind lead glass using long 
tweezers but without syringe shielding since the volume has to 
be seen by the technician. Materials and Methods: The total hand 
dose per month for all personnel (12 technicians) was measured 
with ring dosimeters at the base of the finger and compared 
between manual dispensing (January-July 2021) and automatic 
dispensing (August 2021-January 2022). The total activity for each 
month was calculated for all isotopes of which at least 10 syringes 
were prepared: Tc-99m, F-18, Lu-177, Ga-68, Y-90, Sm-153, Ra-223. 
Although the Lynax system was calibrated for F-18, Ga-68, Lu-
177 and Zr-89, as a first step, only F-18 and Lu-177 were changed 
from manual to automatic dispensing. Results: Mean total hand 
dose was reduced from 52.7±9.4 mSv to 21.9±2.4 mSv per month 
(t-test, p=0.000018), which is a decrease of 58%. Meanwhile the 
total handled activity increased from 368 GBq to 504 GBq (t-test, 
p=0.000071). The most common dispensed isotope was F-18 with 
a total of 182 GBq per month. The increase in total handled activity 
was largely due to an increase in Lu-177 (from 25 GBq to 123 GBq), 
partially due to the introduction of [177Lu]Lu-PSMA. Conclusion: A 
multi-isotope automatic syringe dispensing system decreases the 
hand dose of the personnel by 70% when corrected for the increase 
in handled activity. The dispensing system was only used for Lu-177 
and F-18. Expanding the isotopes being dispensed by the system 
could potentially further decrease personnel hand dose. 

EP-476
Collecting Dose Indicators of Paediatric Positron Emission 
Tomography Examinations
M. Serrano Cuesta, V. Álvarez Sánchez, R. Sánchez Casanueva, D. 
P. Córdoba Gómez, M. N. Cabrera Martín, J. M. Fernández Soto;  
Hospital Clínico San Carlos, Madrid, SPAIN.

Aim/Introduction: Medical practitioners have the responsibility 
to ensure the optimisation of patient exposures to comply with 
the 2013/59/EURATOM European Directive, especially concerning 
medical exposures of children. This optimisation is hindered in 
paediatric patients undergoing 18F-FluoroDeoxyGlucose PET-CT 
studies considering these examinations represent a quantitatively 
small and heterogeneous sample. In this work, dose indicators 

were examined in order to evaluate the current clinical practice in 
our centre. Materials and Methods: A total amount of 39 Whole 
Body (WB) paediatric PET-CT examinations performed in our 
centre during 2020 and 2021 were reviewed. The data collected 
were: patient age, weight, injected activity as well as Dose Length 
Product (DLP) and volumetric Computed Tomography Dose Index 
(CTDIvol). All the data were organized according to the European 
Guidelines weight category [1]. For each group of weight, the 
median injected activity per kilogram was chosen as the PET dose 
indicator. For the CT component the dose indicators selected were 
the median CTDIvol and DLP. Results: 39 examinations (6, 17 and 
16 in the 5-15 kg, 15-30 kg and 30-50 kg group, respectively) were 
collected. The dose indicators found for the 5-15 kg group were DLP 
of 30.2 mGy·cm, CTDIvol of 0.55 mGy and an injected activity of 
7.09 MBq/kg. For the 15-30 kg group DLP of 51.9 mGy·cm, CTDIvol 
of 0.76 mGy and an injected activity of 6.36 MBq/kg. For the 30-50 
kg group DLP of 149.2 mGy·cm, CTDIvol of 1.5 mGy and an injected 
activity of 5.76 MBq/kg. The CTDIvols obtained from the first two 
weight groups are in good agreement with the data published 
by Alkhybari et al. [2]. However, our DLPs are significantly lower, 
which implies that our scan length is, in general, shorter. In the 
third group, our CTDIvol is 40% higher but our DLP is of the same 
order of magnitude. The injected activity per kilogram is in good 
agreement with the guidelines given in the EANM Dosage Card, but 
higher than the data published by Alkhybari et al. Conclusion: An 
optimisation of the CT and PET components should be considered 
taking image quality into account. The injected activity should be 
analysed in each weight group and the CT acquisition protocol 
should be analysed in the 30-50 kg weight group. References: [1] 
European Guidelines on DRLs for Paediatric Imaging. [2] Alkhybari 
EM et Al. An Australian local diagnostic reference level for paediatric 
whole-body 18F-FDG PET/CT. Br J Radiol 2019; 92: 20180879.

EP-477
Proposal of a Simple Method to Establish Individualized 
Restriction Times after Medical Discharge in Treatments 
with 177Lu-DOTATATE
T. Monserrat Fuertes1, N. Montenegro Iglesias1, D. San José 
Olmedo1, C. Arroyo Sánchez1, D. Álvarez Llorente1, M. A. Peinado 
Montes1, P. Mínguez Gabiña2;  
1Hospital Universitario Central de Asturias, Oviedo, SPAIN, 
2Hospital Universitario Gurutzeta-Cruces/Instituto de 
Investigación Sanitaria BioCruces, Barakaldo, SPAIN.

Aim/Introduction: The whole body 177Lu-DOTATATE biokinetics 
follows a biexponential behavior with reported effective half-
lives of 1.3h(0.9-1.5h) and 50h(45-57h)[1]. Recommendations on 
radiation protection to be applied after patient’s discharge are 
based on measurements of dose rate at a distance from the patient. 
Several measurements should be taken during the first week after 
administration to accurately characterize the whole body washout 
curve. However, patients do not usually spend more than 24 hours 
at the hospital. This study presents a conservative but individualized 
method to establish restriction times for each patient based solely 
on dose rate measurements taken at 6h and 24h. Patients are given 
a total of six different instructions related to their interaction with 
relatives, co-workers and members of the public, based on those 
appearing in the IAEA report 63[2]. The days of restrictions will 
depend on the dose rate at discharge, the effective half-life and the 
patient’s family and work situation. Materials and Methods: For a 
total of 18 patients, the days of restrictions are calculated from the 
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measurements of 6h+24h and they are compared with the days of 
restrictions obtained from the measurements of 24h+48h+168h. 
The difference between both results is calculated for each patient 
and the 90th percentile of all the differences is established as 
a correction factor. This correction factor is added to the days of 
restrictions obtained from the 6h+24h measurements. This way, 
the patient leaves the hospital after discharge with personalized 
recommendations without the need to take measurements beyond 
24 hours. Results: For the sake of simplicity, and since the method 
applies equally to all six radiation protection instructions, only the 
results obtained for the case of “Avoid spending periods >3h at <1m 
with adults at home” are presented here. The (minimum, median, 
percentile 90, maximum) of the days of restrictions obtained 
for all the patients from the data of 6h+24h, 6h+24h_corrected 
and 24h+48h+168h are (-1,-1,2,11), (2,2,5,14) and (-1,1,5,11), 
respectively. The (minimum, median, maximum) of the difference 
between the days of restrictions obtained from 6h+24h_corrected 
and 24h+48h+168h are (0,2,3). Conclusion: The presented method 
is simple and allows conservatively individualization of the days 
of restriction of patients after treatment with 177Lu-DOTATATE. 
References: [1] Sandstrom M, et al. Individualized Dosimetry of 
Kidney and Bone Marrow in Patients Undergoing 177Lu-DOTA-
Octreotate Treatment. J Nucl Med. 2013;54(1):33-41 [2] Safety 
Report Series No. 63. Release of Patients After Radionuclide Therapy. 
International Atomic Energy Agency; 2017. Accessed April 25, 2022. 
https://www.iaea.org/publications/8179/release-of-patients-after-
radionuclide-therap

EP-478
Optimising Day-Case Ablations: Whole Body Imaging to 
Establish Personalised Radiation Restrictions Following 
I131Thyroid Remnant Ablation
V. Rowse, B. Fongenie;  
Barts Health NHS Trust, London, UNITED KINGDOM.

Aim/Introduction: This work aims to establish personalised contact 
restrictions using whole body post-therapy imaging for I131 NaI 
day-case ablation patients. At Bart’s Health, patients prescribed 
1.1GBq I131 for thyroid remnant ablation have been treated under 
day-case protocol since 2018 with uniform restrictions. Historically, 
restrictions for 1.1GBq inpatients were calculated from continuous 
dose rate readings over their stay. Audit of a years’ cohort showed 
it feasible to give the same conservative restrictions to all 1.1GBq 
patients. This project seeks to personalise restrictions through use 
of existing data and a newly developed analytics spreadsheet. 
Materials and Methods: Patients undergo whole body (WB) 
(+/-SPECT/CT) imaging at 48-72 hours post-therapy. Cameras used 
for this study were a Philips Brightview XCT (HEGP collimators), and 
a Symbia S (HE collimators). Dose rate for low activity I131 surrounded 
by scatter material was measured at 1m using a calibrated dose rate 
meter. This was subsequently imaged under clinical protocol to 
obtain a WB counts to dose rate ratio. Furthermore, 34 patients had 
dose rate readings at 1m and 2m at imaging to examine correlation 
between the two techniques. Having dose rates at 2-3 days post 
therapy, half-life of 48 hours was applied up to 6 days post therapy, 
subsequently increasing to 5 days. Contact patterns and half-lives 
were adapted from literature [1, 2]. Effective doses to close family 
were examined to see how restrictions would be altered. This was 
carried out for 43 patients. Results: Dose rates calculated based on 
WB counts correlated well with measured dose rates (R2=0.92). This 

is a reliable and practical method for establishing dose rates from 
patients at imaging. Average dose rate was 2.2μSv/hr (s.d. 1.73 μSv/
hr). 37 of 43 patients assessed would have had some restrictions 
reduced. The average number of days partner/spouse restrictions 
were shortened for these patients was 4.11 (s.d. 0.86). The average 
number of days infant high contact restrictions were shortened was 
6.08 (s.d. 1.92). Conclusion: Obtaining dose rates from existing WB 
imaging rather than taking additional measurements is feasible and 
minimises operator error. Using existing data we have shown the 
potential to produce reduced, personalised restrictions. References: 
[1] - Cormack, J., & Shearer, J. (1998). Calculation of radiation 
exposures from patients to whom radioactive materials have been 
administered. Physics in Medicine and Biology, 43(3). [2] - Liu, B., et al 
(2014). Thyroid cancer: Radiation safety precautions in 131I therapy 
based on actual biokinetic measurements. Radiology, 273(1).

EP-479
Estimation of radiation exposure of family members 
during home care of a patient after radionuclide therapy 
using 177Lu
J. Hudzietzova1, M. Fülöp2, A. Vondrák3, P. Nemček3, J. Sabol4, F. 
Lubica5;  
1Faculty of Biomedical Engineering, Czech Technical University 
in Prague, Kladno, CZECH REPUBLIC, 2ABRS, s.r.o., Samorin, 
SLOVAKIA, 3IZOTOPCENTRUM, s.r.o., Nitra, SLOVAKIA, 4Faculty 
of Security Management, PACR in Prague, Prague, CZECH 
REPUBLIC, 5Faculty of Business Management, University 
of Economics in Bratislava, Bratislava, SLOVAKIA.

Aim/Introduction: The radionuclide 177Lu is used in therapy to 
treat selected groups of tumours. This treatment is usually carried 
out during the patient’s hospitalization. However, under certain 
conditions, it is possible to administer 177Lu on an outpatient 
basis. After the patient is released to home care, it is necessary 
to follow the relevant principles of radiation protection and 
eliminate the unnecessary radiation burden of people living in 
the household with the patient. The paper aims to estimate the 
exposure of family members during home care of the patient after 
radionuclide therapy. Materials and Methods: From May 2021 to 
the end of March 2022, 29 measurements were performed at a 
selected Nuclear Medicine Department (NMD) in people taking 
care of 21 patients after their treatment with a 177Lu-labeled 
radiopharmaceutical. After the patient was released to home 
care, one person living with the patient in the same household 
was equipped with a personal electronic dosimeter. This person 
was monitored by a personal dosimeter calibrated in terms of the 
personal dose equivalent of Hp(10). The dosimeter was carried for 
one week, and the reading was taken every morning. The time this 
person spent with the patient during the day was also taken into 
account. In selected situations where the patient was close to a 
family member (transport by car, administration of drugs to a lying 
patient, etc.), the dose equivalent rate of the patient’s caregiver was 
calculated using MCNP simulation. Results: The average time spent 
with the patient during the week after the first therapeutic dose 
was approximately 14 hours, and the length of stay for repeated 
therapies was longer (average 32 hours), but caregivers already had 
more experience in keeping a sufficient distance from the patient. 
Based on measurements and using the Monte Carlo simulations, 
the average radiation exposure of the caregiver at home for 1 week 
was estimated to be approximately 18 μSv. Conclusion: In the case 
of outpatient therapy, it is necessary to give sufficiently detailed 
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instructions before leaving the patient and his escort from the 
NMD in order to reduce the exposure of people in the family as 
much as possible. From the pilot study, it was estimated that even 
with repeated administration of 177Lu therapy (6-8 cycles per year), 
the radiation exposure of the caregiver should be well below the 
exposure limit for the public (1 mSv/year). Acknowledgments: The 
paper was partially supported by project SGS18/100/OHK4/1T/17.

EP-480
Determine the absorbed dose to the embryo/fetus in the 
pulmonary perfusion scintigraphy in pregnant women 
with suspected pulmonary thromboembolism
E. Dobra, E. Martínez Montalbán, E. Corredoira Silva, L. Arias 
Buendía, L. Abelenda Magarín, S. Lopez Muñoz, B. Martínez de 
Miguel;  
Hospital Universitario La Paz, Madrid, SPAIN.

Aim/Introduction: The aim of this study was to determine the 
absorbed dose estimate to the embryo/fetus after administration 
of 99mTc-MAA in pregnant women for the diagnostic of pulmonary 
thromboembolism (PE). Materials and Methods: It is a retrospective 
study of 37 pregnant women who underwent a pulmonary 
perfusion scintigraphy with 99mTc-MAA between October 2018 and 
February 2022, 8 were in the first trimester, 9 in the second trimester 
and 20 in the third trimester of pregnancy. As it is necessary a 
minimum dose for obtaining quality images and the minimum 
tissue damage effect to the embryo/ fetus is pursued, the dose 
administered to pregnant women was individualized, optimizing 
from 185 MBq to 111 MBq of 99mTc-MAA in single intravenous 
injection. The dose to the embryo/fetus was estimated using date in 
ICRP-128 (2015) which is based on biokinetic models and absorbed 
dose coefficients in organs and tissues. Results: For women in 
the first trimester of pregnancy, the mean number of weeks of 
pregnancy was 12.28 and the mean absorbed dose estimate to the 
embryo/fetus was 1.28 ± 0.07 mGy. For second trimester pregnant 
women, the mean weeks of pregnancy was 24.9 with the mean 
absorbed dose estimate of 0.42 ± 0.12 mGy and for those in the 
third trimester: 31.87 weeks with a mean dose of 0.43 ± 0.052 mGy. 
Conclusion: 1. 1. Pulmonary perfusion scintigraphy with 99mTc-MAA 
for the diagnostic of PE in pregnant women has a high benefit-risk 
balance and the absorbed dose estimate to the embryo/fetus is 
about the hundredth part of the radiation received by a chest X-Ray. 
2. 2. The estimated dose received to the embryo/fetus in the first 
trimester is three times higher compared to the second and third 
trimesters. As the radiosensitivity of the embryo/fetus is higher in 
the first trimester, the absorbed dose estimate to the embryo/fetus 
could be reduced by optimizing the administrated 99mTc-MAA even 
more. 3. 3. In all cases, the fetal dose can be reduced with good 
hydration of the mother and insisting on frequent urination. 

EP-481
Effective-doses received by partners of patients treated 
with 177Lu-DOTATATE
P. Minguez Gabiña1, T. Montserrat Fuertes2, R. Valverde Jorge1, 
A. Esteban Figueruelo1, M. Martin Veganzones1, R. Nuñez Muñoz1, 
Y. Carreres Ortega1, M. Astudillo Sarmiento1, A. Peña Fuentes1, E. 
Rodeño Ortiz de Zarate1;  
1Gurutzeta/Cruces University Hospital, Barakaldo, SPAIN, 
2Central University Hospital of Asturias, Oviedo, SPAIN.

Aim/Introduction: Verify that the instructions given to patients 
ensure that the effective doses received by partners of patients 
treated with 177Lu-DOTATATE comply with radiation protection 
recommendations. In particular an effective dose limit of 3 mSv was 
assumed for partners, who assumed the role of carers. Materials 
and Methods: Eight patients treated for neuroendocrine tumours 
with 177Lu-DOTATATE and their partners were included. Patients 
usually receive 4 cycles of 7.4 GBq. At our hospital, they spend six 
hours in the treatment room in which they are administered the 
radiopharmaceutical and the infusion of amino acids. Afterwards, 
patients are released from the hospital with radiation protection 
instructions aimed to comply with recommendations and 
legislation regarding the effective dose that people in contact 
with patients can receive. Regarding partners, patients are told to 
avoid spending periods >3h at <1m with partners at home and 
sleeping in the same bed for 4 days. To verify the effective doses 
that those partners receive, we gave one personal dosimeter to 
partners to be used during one week after patients were released 
after receiving the first treatment cycle. Results: A range of effective 
doses between 21 µSv and 125 µSv was measured by the personal 
dosimeters (median value 64 µSv) during the first week after being 
released. Adding the measured effective doses to the estimated 
effective doses that partners would receive during the rest of 
the period without restrictions, the total effective dose would be 
lower than 3 mSv for the 4 cycles. However, if a limit of 1 mSv were 
applied, the given restriction period of 4 days may not be enough 
in some cases and individualised recommendations would be 
necessary. Conclusion: Individualisation of the radiation protection 
instructions seems to be advisable to ensure that effective doses 
received comply with recommendations or legislation.

EP-482
Patient radiation exposure from low-dose CT scans in 
parathyroid SPECT/CT scintigraphy
S. Rep, P. Tomse, L. Lezaic;  
University Medical Centre Ljubljana, Ljubljana, SLOVENIA.

Aim/Introduction: Parathyroid MIBI scintigraphy MIBI SPECT/CT 
scans are co-registered images of the functional and morphological 
information of the enlarged parathyroid gland (EPG). Hybrid image. 
provide by the two imaging modalities, means that patients are 
exposed to a higher radiation dose than those receiving SPECT 
alone. The study aimed to estimate how CT scan range directly 
relates to the radiation exposure after SPECT/CT parathyroid 
scintigraphy. Materials and Methods: The study included sixty-four 
patients; thirty-two with limited CT scan range and thirty-two with 
the extended scan range. The radiation exposure caused by the CT 
scan was calculated using Dose Lenght Product (DLP) data, which 
is included in the CT scanner’s dose report. Effective dose (ED) was 
estimated using the Imaging Performance Assessment of CT scanner 
(ImPACT). Results: The DLP and ED were statistically significant 
between the limited and extended CT scan range (p 0.001) in the first 
and second phases. The DLP and ED values were reduced by 34.11 
%, 34.32 % and 54.01 % and 53.11 % in the first and second phases. 
Conclusion: An adequately defined CT scan range on SPECT/CT 
imaging can significantly reduce a patient’s radiation exposure. 
References: Badawy MK, Lane H, Galea M. Radiation Dose Associated 
With Over Scanning in Neck CT. Curr Probl Diagn Radiol. 2019 Jul-
Aug;48(4):359-362. doi: 10.1067/j.cpradiol.2018.05.010. Larkin AM, 
Serulle Y, Wagner S, Noz ME, Fridman K. Quantifying the Increase 
in Radiation Exposure Associated with SPECT/CT Compared to 
SPECT Alone for Routine Nuclear Medicine Examinations. Int J Mol 
Imaging. 2011;2011:897202. doi: 10.1155/2011/897202.
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EP-483
125I Radiation protection
J. Bartl, R. Bartlova;  
Masaryk Memorial Cancer Institute, Brno, CZECH REPUBLIC.

Aim/Introduction: Radionuclide source 125I is intended for medical 
use for its introduction into close proximity to the tumor centre 
for its precise localisation and subsequent operative extirpation. 
Materials and Methods: Type-approved small closed radionuclide 
sources (Iodine grain IsoAid 125I) in localization needles.Package of 
iodine grains is taken from the supplier by radiation worker of the 
Pharmacy Department and in a shielded container is placed in a 
reserved place. Prior to the planned administration of iodine grains, 
the radiological assistant of the Radio Diagnostics (RD) Department 
will take a predetermined number of sources (maximum 3 pcs per 
day) that inserts into the portable shielded container and deposits it 
in the storage area behind the mammographic intervention room.
The individual iodine grain is applied by the radiologist directly on 
the mammographic intervention scan to the patient’s breast tissue. 
After implantation of the grain, the patient goes to the operating 
room of Surgical Department. Iodine grains are removed from 
the patient’s breasts during radio-guided surgery. The extirpated 
node with iodine grain is transported from the operating room by 
elevator for pathological samples to the pathology site. After the 
removal of the grain by the pathologist and after purification in the 
formaldehyde solution, all iodine grains from the same working 
day are handed over to the supervising person on the Nuclear 
Medicine (NM) Department, who puts them in the transport 
shielded container, which is transferred to the storage areas of the 
NM Department. Here is stored in the form of solid waste for the 
period of release limits compliance, and then released into the 
environment within municipal waste. Results: The staff for handling 
of ionizing sources are trained in occupational safety and radiation 
protection by supervising persons of RD and NM Departments.The 
patient’s written informed consent to the application of radionuclide 
grain and its familiarity with other procedures and behavior during 
application is prepared by the supervising person and the head of 
RD Department. Pathologists are not guided as radiation workers. 
Prior to the start of this work, must be demonstrably trained by the 
supervising person of NM Department in radiation protection and 
occupational safety with this type of radionuclide. Conclusion: The 
employees of RD and NM Departments for handling of ionizing 
sources are radiation workers equipped with full-body OSL personal 
dosimeters, finger thermo luminescent dosimeters (TLD) and 
electronic direct reading personal dosimeters. Abolition of finger 
TLDs for pathologists (annual doses 0-0.6 mSv). 

EP-484
Equivalent dose rate from patients undergoing 
nuclear medicine procedures: head to head 
comparison of recently - introduced prostate cancer 
radiopharmaceuticals
A. De Maggi1, F. Dalmasso2, C. Zoppi3, F. Bergesio1, E. Roberto1, S. 
Aimonetto2, S. Chauvie1;  
1Medical Physics Divisions of Santa Croce e Carle Hospital 
(Cuneo), Cuneo, ITALY, 2Medical Physics Divisions of 
Azienda USL della Valle d’Aosta (Aosta), Aosta, ITALY, 
3University of Turin (UNITO),Turin, Cuneo, ITALY.

Aim/Introduction: During the last two decades the procedures 
in Nuclear Medicine increased considerably. The aim of this work 
was to compare dose rate measurements from injected patients 
in the Nuclear Medicine Department of the Santa Croce and 
Carle Hospital and Umberto Parini Hospital with the literature and 
to study the exposure rate from patient injected with recently-

introduced prostate cancer radiopharmaceuticals: 18F-PSMA1007, 
68Ga-PSMA11, 11C-choline and 18 F-choline. Materials and 
Methods: 160 patients were measured with a ionization chamber. 
Dose rates were measured in patients immediately before the 
acquisition at 30 cm and 1 m from patient’s thorax with the patient 
upstanding. Early and late acquisition of the images at 90 and 150 
min respectively were performed with 68Ga-PSMA11. Average dose 
rates are reported. Results: 81 patients of 8 conventional nuclear 
medicine procedures were measured with at least 10 patients each. 
Compared to Bartlett 2013, we found dose rate differences less than 
20% for renal, myocardial thyroid, and bone scintigraphy with 99mTc. 
79 patients underwent 7 PET/CT procedure: the dose rate at 30 cm 
and at 1 m was 271 μSv h-1 / GBq and 43 μSv h-1 / GBq for patients 
injected with 18F-FDG respectively. The dose rates measured for 
the four prostate cancer imaging radiopharmaceuticals were: 
498 μSv h-1 / GBq at 30 cm for 18F-PSMA 1007, 106 (43) μSv h-1 
/ GBq at 30 cm and 35 (13) at 1m for 68Ga-PSMA11 respectively 
for early and late (in bracket) acquisition, 449 μSv h-1 / GBq at 30 
cm and 137 μSv h-1 / GBq at 1 m for 11C choline. Average dose 
rate in the six 18F-Choline patients was 749 μSv h-1 / GBq at 30 
cm and 324 μSv h-1 / GBq at 1 m after 60 minutes from injection. 
Conclusion: The measurements showed a good agreement with 
the literature values. In comparison to [68Ga]Ga-PSMA-11, [18F]
PSMA-1007, according with Gisel 2017, shows a reduction of the 
urinary excretion and lower uptake in the bladder however this 
imply a higher dose rate. Further studies will be carried out to better 
understand the high dose rate of fluorine 18F-choline compared 
with the other prostate cancer radiopharmaceuticals. Starting from 
these data the radiation dose to the potentially exposed people 
will be evaluated to check the 59/Euratom dose constraints to the 
public and to the patients’ co-workers and family who underwent 
nuclear medicine procedure. References: Bartlett ML. doi: 10.1093/
rpd/nct119. Giesel.FL doi: 10.1007/s00259-016-3573-4.

EP-485
Clinical audit on administered activities to patients 
undergoing 2-[18F]FDG PET/CT
I. C. Ferreira, R. T. Ferreira, V. de Sousa, G. Cardoso, A. I. Santos;  
Serviço de Medicina Nuclear - Hospital Garcia 
de Orta, E.P.E, Almada, PORTUGAL.

Aim/Introduction: 2-[18F]FDG is a glucose analogue which 
accumulates in tissue in proportion to the amount of glucose 
metabolism. Positron emission tomography with 2-deoxy-
2-[fluorine-18]fluoro-D-glucose integrated with computed 
tomography (FDG PET/CT) is currently a powerful tool in oncological 
imaging (for staging and restaging of some tumours, detection of 
recurrence, and monitoring of response to therapy) and has also 
proven useful in the diagnosis of inflammatory and infectious 
pathology. FDG PET/CT necessarily implies patient exposure to a 
certain amount of radiation. Monitoring of administered activity 
is therefore crucial to ensure the lowest possible exposure, in 
compliance with published guidelines and without compromising 
image quality. Our aim was to evaluate administered activities in FDG 
PET/CT and compare them with recommended values in published 
guidelines. Materials and Methods: We retrospectively analysed all 
patients who underwent clinically indicated FDG PET/CT imaging 
in our institution in 2021. From this sample we selected whole-
body and torso scans. Administered activity data was collected, 
taking into account residual activity, and analysed in comparison 
with EANM guidelines and our department’s current protocols, 
which establish the administration of 3.7 MBq/kg. Descriptive 
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statistics and non-parametric test were applied using IBM SPSS 
Statistics for Macintosh, Version 26.0. Results: Our sample included 
1855 studies. The median age and weight were, respectively, 
66[P25:55.0;P75:74.0]years and 70[P25:60.0;P75:74.0]kg. The median 
administered activity was 261.2[P25:224.96; P75:300.81]MBq, with a 
median administered activity per weight of 3.7[P25:3.64;P75:3.83]
MBq/kg, with a maximum value of 5.83 MBq/kg and a minimum of 
0.39 MBq/kg. Three patients were administered with more than 5.0 
MBq/kg and seven with less than 2.5 MBq/kg. Clinically adequate 
image quality was found in all studies. There was a statistically highly 
significant difference between the administered activities and the 
ones calculated through our protocol (p<0.001; Wilcoxon test for 
related samples). Conclusion: Administered activities depend on 
several factors, namely patient weight, acquisition time per bed 
position and bed overlap. Monitoring of administered activities and 
subsequent comparison with recommended values is fundamental 
to ensure best patient care. Our results demonstrate that although 
administered activities are compliant with EANM guidelines 
(which recommend an administered activity of 2.5-5.0 MBq/kg) 
they are not compliant with our protocol and causes need to be 
further analysed. References: Boellaard R, Delgado-Bolton R, Oyen 
WJG, Giammarile F, Tatsch K, Eschner W, et al. FDG PET/CT: EANM 
procedure guidelines for tumour imaging: version 2.0. European 
Journal of Nuclear Medicine and Molecular Imaging. 2015;42:328-
54.

EP-486
Selective monitoring of beta and gamma exposure of 
hands of DNM workers handling radiopharmaceuticals
M. Fulop1, J. Hudzietzová2, A. Vondrák3, P. Nemček3, J. Sabol4, I. 
Gomola5, D. Solivajs6;  
1ABRS, s.r.o., Samorin, SLOVAKIA, 2Faculty of Biomedical 
Engineering, Czech Technical University in Prague, Kladno, CZECH 
REPUBLIC, 3IZOTOPCENTRUM, s.r.o., Nitra, SLOVAKIA, 4Faculty of 
Security Management, PACR in Prague, Prague, CZECH REPUBLIC, 
5Slovak Medical University in Bratislava, Bratislava, SLOVAKIA, 
6Slovak legal metrology, Hviezdoslavova 31, SLOVAKIA.

Aim/Introduction: The implementation of a new procedure at the 
Nuclear Medicine Department (NMD) may lead to exceeding the 
workers’ exposure reference level. At NMDs, for the assessment 
of local exposure of the skin on hands, the thermoluminescent 
dosimeters (TLDs) are typically used. They usually provide the 
overall gamma and beta skin exposure in terms of the total 
HP(0.07). The paper proposes a modified method based on a 
new design of a ring dosimeter for the selective measurement of 
local skin exposure. The intention of the paper is to demonstrate 
and verify this approach when handling 18F and 177Lu-labeled 
radiopharmaceuticals. Materials and Methods: A pair of TLD MCP-
7 and TLD MCP-Ns was used to selectively determine the local skin 
exposure in terms of HP(0.07). The detectors were made of the 
same material but differed in their thicknesses, which resulted in the 
different absorption of beta radiation. The MCP-Ns dosimeter has a 
thin sensitive layer in which the self-absorption of beta radiation is 
negligible, and thus, it has the same response to the gamma and 
beta radiation. The response of the MCP-7 TLD and the MCP-Ns 
TLD MCP-Ns dosimeters to the radiation emitted by 18F and 177Lu 
radionuclides were calculated using the Monte Carlo Code MCNPX. 
Results: Using Monte Carlo simulations, the responses of a pair 
of TLD MCP-7 and TLD MCP-Ns dosimeters of beta-gamma finger 
monitors located on the second finger point and at the root of the 

phantom index finger of soft tissue equivalent material have been 
determined. At the same time, the finger monitors were positioned 
in places as close as possible to the expected maximum skin 
exposure as long as they have not interfered with the handling of 
the radiopharmaceuticals. The beta-gamma selective ring monitor 
was tested at the NMD during the preparation of 18F and 177Lu-
labeled radiopharmaceuticals. Conclusion: The new method and 
modified design of a finger monitor were introduced, and the first 
experiments were performed to measure local skin exposure on the 
hands corresponding to of HP(0.07) when handling 18F and 177Lu-
labeled radiopharmaceuticals. The first results of monitoring with 
the proposed beta-gamma finger monitors have shown: - Relatively 
significant incidence of skin exposure due to beta particles when 
handling 177Lu-labeled therapeutic radiopharmaceuticals, and - 
Increased sensitivity of beta-gamma finger monitors if they are 
placed on the second point of the index finger. Acknowledgments: 
The paper was partially supported by the project SGS18/100/
OHK4/1T/17.
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Multicellular Dosimetry of 3D Tumor Spheroids Based on 
the Iodine Distribution and Cell Cycle Analysis in Human 
Sodium Iodide Symporter (NIS) Gene Expressing HeLa 
Cells
J. Lee1,2,3, I. Kim1,3,4, S. Hong1,3,5, K. Kang1,2,3, G. Cheon1,3, H. Youn1,3,6;  
1Department of Nuclear Medicine, Seoul National University 
Hospital, Seoul, KOREA, REPUBLIC OF, 2Department of Biomedical 
Sciences, Seoul National University College of Medicine, Seoul, 
KOREA, REPUBLIC OF, 3Laboratory of Molecular Imaging and 
Therapy, Cancer Research Institute, Seoul National University 
College of Medicine, Seoul, KOREA, REPUBLIC OF, 4Radiation 
Medicine Research Institute, Medical Research Center, Seoul 
National University, Seoul, KOREA, REPUBLIC OF, 5Center 
for Medical Innovation, Seoul National University Hospital, 
Seoul, KOREA, REPUBLIC OF, 6Cancer Imaging Center, Seoul 
National University Hospital, Seoul, KOREA, REPUBLIC OF.

Aim/Introduction: Radioactive iodine transported by Sodium 
Iodide Symporter (NIS) is one of the most widely used 
radiopharmaceuticals. In addition to radioactive iodine, various 
radiopharmaceuticals are widely used to treat cancer. However, 
studies on absorbed radiation dose at the cellular level are still 
limited. Therefore, we established mathematical models of mean 
absorbed dose by measuring uptake with [131I]NaI and imaged 
the cellular responses with Fluorescent Ubiquitination-based Cell 
Cycle Indicator (FUCCI) in 3D tumor spheroid models. Materials 
and Methods: HeLa-Fucci(CA)2-hNIS cell line was constructed by 
overexpressing human NIS in HeLa-Fucci(CA)2 cells. Each cell line 
was seeded on a round bottom plate to form spheroids. Cells were 
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treated with [131I]NaI, and the spheroids were sequentially lysed 
with accutase to measure the average absorbed dose per cell. 
Assuming that single cells and spheroids are spherical, single cells 
have a constant diameter, and single cells are randomly populated 
in the spheroid. The sphere’s volume formula was used to calculate 
the radioactivity distribution of the spheroid (Volume of sphere = 
4/3πr3, cell packing density = 63.5%). Results were assumed to be 
lognormal, polynomial, and linear. The cell cycle on the spheroids 
was analyzed with confocal microscopy. Results: [131I]NaI was 
absorbed only in HeLa-Fucci(CA)2-hNIS cells. More than 60% of the 
radioactivity was distributed to the outer 20% of the diameter of the 
spheroid. In addition, the radioactivity was not distributed at a level 
of 30% inside the diameter of the spheres. The lognormal model 
well reflected the exponentially decreasing dose distribution. As a 
result of measuring the cell cycle using a fluorescence image, the 
S phase was arrested only in the [131I]NaI treated HeLa-Fucci(CA)2-
hNIS cells. Although most of the radioactivity was distributed 
outside the spheroids, cell cycle arrest was observed in all regions 
of the spheroids. More than 90% of cells were arrested in S phase 
within 6 hours, and cells in G1 phase increased again at 18 hours. 
Conclusion: The radioactivity distribution decreases exponentially 
as it enters the inside of the spheroid. Decrease radioactivity may 
have different effects on cell responses such as cell cycle and cell 
death, even within the same tumor. For 131I with a longer energy 
transfer distance, cell cycle arrest was induced in most spheroid 
regions, but the results may be different for radioisotopes with 
shorter energy transfer distances. This will be verified by further 
studies using α-emitting radioisotope. 

EP-488
Similarities and differences of dosimetry between meta-
[211At]astatobenzylguanidine (211At-MABG) and meta-[123I]
iodobenzylguanidine (123I-MIBG) as companion diagnostic 
drug in PC12 pheochromocytoma model mice
N. Ukon, S. Zhao, K. Washiyama, K. Nishijima, N. Oriuchi, S. 
Shimoyama, T. Joho, T. Shiga, K. Takahashi, H. Ito;  
Fukushima Medical University, Fukushima, JAPAN.

Aim/Introduction: The meta-[211At]astatobenzylguanidine 
(211At-MABG) has possibility for treatment of malignant 
pheochromocytoma. In case of clinical application, 211At-MABG 
requires dosimetry because of high LET alpha particle. However, it is 
difficult to image 211At. 211At-MABG needs a companion diagnostic 
imaging agent for dosimetry such as meta-[123I]iodobenzylguanidine 
(123I-MIBG). In this regard, the purpose of the study was to evaluate 
the similarities and differences of biodistributions between 123I-MIBG 
and 211At-MABG in PC12 pheochromocytoma model mice. Materials 
and Methods: In this biodistribution study, PC12 xenograft male 
mice (BALB/c nu/nu, 8 weeks old) received intravenously either 
1,015kBq of 123I-MIBG or 408 kBq of 211At-MABG. The radioactivity 
levels (%ID/g) in the tissues ware determined at 1 min, 1 h, 6 h and 
24 h after injection (n = 5 in each group) using a gamma counter. 
The absorbed radiation dose for each compound was calculated 
by OLINDA EXM ver. 2.2. Results: 211At-MABG and 123I-MIBG showed 
very similar biodistribution profiles in PC12 xenograft mice at every 
time point. Both drugs showed higher uptake in heart and adrenal 
glands. 123I-MIBG showed lower uptake in tumor compared to 
211At-MABG. In contrast, 123I-MIBG showed higher uptake in thyroid 
than did 211At-MABG, suggesting that dehalogenation may occur 
more easily in 123I-MIBG than in 211At-MABG. The absorbed dose of 

211At-MABG showed a value close to 211At-MIBG (211At-MIBG means 
estimated the extrapolated radiation dosimetry for 211At-MABG 
using 123I-MIBG-biodistribution.) because of similar biodistribution 
in PC12 xenograft mice. However, the absorbed dose of 211At-MABG 
was higher in the stomach wall (1.71 vs 0.92 Gy/MBq) and lung (0.87 
vs 0.64 Gy/MBq) than dose of 211At-MIBG. The absorbed doses of 
211At-MIBG to thyroid gland was markedly higher (6.00 vs 1.27 Gy/
MBq) than dose of 211At-MABG. The absorbed dose of 211At-MABG 
in the tumor was higher (5.37 vs 3.83 Gy/MBq) than dose of 211At-
MIBG. Conclusion: At each time point, the trends for biodistribution 
of 211At-MABG and 123I-MIBG were almost similar in PC12 xenograft 
mice. A certain level of difference was observed in heart and adrenal 
gland, which have higher density of noradrenalin transporter 
compared to other organs. Therefore, 123I-MIBG may be used for 
dosimetry and imaging for treatment decisions for 211At-MABG 
radiotherapy as a companion drug. However, it should be noted 
that thyroid grand of the absorbed dose of 211At-MABG has lower 
than the absorbed dose of 211At-MIBG. 123I-MIBG biodistribution 
data needs certain adjustments to compensate for possible under- 
or over-estimation of 211At-MABG absorbed dose. 

EP-489
Evaluation of patient-specific MC simulation accuracy with 
the XCAT phantom results in PET/CT patient dosimetry
M. Karimipourfard1, S. Sina1, F. Khodadadi Shoshtari1, H. 
Mahani2;  
1Department of Ray-Medical Engineering, Shiraz, IRAN, ISLAMIC 
REPUBLIC OF, 2Nuclear Science and Technology Research 
Institute (NSTRI), Tehran, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: In the era of internal dosimetry in PET/CT 
imaging, patient-specific dose calculation using Monte Carlo 
simulations is considered a very important technique for achieving 
high patient dosimetry precision. Manual and semi-automatic 
organ segmentation and labeling are major obstacles limiting the 
patient-specific dosimetry in clinical approaches. Digital phantoms 
facilitate the dosimetry process based on a patient’s anatomical 
mimics. In this study, the S values of a patient’s organs were 
compared with dosimetry results of the XCAT phantom based 
on PET/CT data. Materials and Methods: The PET and CT images 
of a male patient were registered with the same matrix size and 
labeled for the lung, pancreas, stomach, liver, spleen, and kidney 
organs. The voxelized phantom and source were generated in the 
GATE version 8.1 simulator environment and the dose actor was 
considered in the macro file. The mean activity distribution of each 
organ was calculated based on the pixel intensity variation in the 
organ volume of interest and was allocated to the organ activities 
of the XCAT phantom to consider the same activity as the patient. 
The PET images of the XCAT phantom were generated based on 
the activity variation of the selected organ, and CT images with 
BMI near a selected patient were obtained as an attenuation map. 
Results: The S map of the patient phantom and XCAT phantom 
were analyzed and the uncertainty of the simulations was estimated 
less than 1%. The S values of the patient’s organs (kidney, lung, liver, 
spleen, stomach and heart) were found to be 3.98E-05, 1.23E-05, 
6.3E-05, 5.32E-06, 1.92E-05, and 6.88E-06 (mGy/MBq.s) and the S 
value of the XCAT phantom’s organ were 3.10E-05, 8.81E-06, 5.26E-
05, 3.89E-06, 1.31E-05, and 5.41E-06 respectively. The differences 
between S-values of the patient and phantom are high which is due 
to organ mass and patient anatomy. The percentage differences 
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were calculated as 22.2, 28.4, 16.5, 26.81, 31.8, and 21.3 for organs 
respectively. Conclusion: In this study, the S value results of the 
XCAT phantom were compared with patient simulation outputs 
showing that the results of dosimetry are dependent on patient-
specific data, such as PET and CT images, which results in accurate 
dosimetry. it seems that for accurate dosimetry, we need patient-
specific data or a phantom that is highly adapted to the patient. 
We emphasized that the dose outputs of the simulation vary when 
XCAT phantom replaced the patient’s CT data owing to organ mass 
and shape differences. 

EP-490
Preclinical internal radiation dosimetry of [18F]PSMA-1007 
and its application for predicting the tumor absorbed 
dose of PSMA-targeting 177Lu-labeled theranostic tandem
S. Kim1,2, H. Kim1,2, H. Ko3, S. Kim3, I. Song2, H. Park2,4, M. Yun3, S. 
Kim2,4,5;  
1Department of Applied Bioengineering, Graduate School 
of Convergence Science and Technology, Seoul National 
University, Seoul, KOREA, REPUBLIC OF, 2Department of Nuclear 
Medicine, Seoul National University College of Medicine, 
Seoul National University Bundang Hospital, Seongnam, 
KOREA, REPUBLIC OF, 3Department of Nuclear Medicine, 
Severance Hospital, Yonsei University College of Medicine, 
Seoul, KOREA, REPUBLIC OF, 4Department of Molecular 
Medicine and Biopharmaceutical Sciences, Graduate School 
of Convergence Science and Technology, Seoul National 
University, Seoul, KOREA, REPUBLIC OF, 5Advanced Institutes 
of Convergence Technology, Suwon, KOREA, REPUBLIC OF.

Aim/Introduction: [18F]PSMA-1007 shows similarity in structure, 
biodistribution, and tumor uptake to the theranostic compound 
PSMA-617. Thus, [18F]PSMA-1007 and [177Lu]PSMA-617 seem to 
be a perfect theranostic tandem. This study aimed to predict the 
absorbed dose in the tumor and non-target organs of [177Lu]PSMA-
617 using [18F]PSMA-1007 and an image-based internal radiation 
dosimetry analysis in prostate cancer xenograft model mice. 
Materials and Methods: A total of eight BALB/c mice bearing lymph 
node carcinoma of the prostate cells underwent [18F]PSMA-1007 
PET/CT studies to illustrate the time-courses of distribution in the 
tumor and various organs. And the virtual PET images mimicking 
the biodistribution and pharmacokinetics of [177Lu]PSMA-617 were 
artificially created using [18F]PSMA-1007 PET images by considering 
the differences in the physical half-life between F-18 and Lu-177. 
Accordingly, given voxelized-source (PET) and -phantom (CT) 
images were used in the simulation for radiation transportation 
and electromagnetic process of radioactive decay of Lu-177 with 
Geant4 application for tomographic emission (GATE) Monte Carlo 
simulation software. Finally absorbed doses were calculated from 
the integral sum of the area under the dose rate curve to complete 
the image-based internal radiation dosimetry analysis. Results: 
The substantial accumulation of the [18F]PSMA-1007 was shown 
in the tumor, kidney and salivary glands. The radiation dose of 
[177Lu]PSMA-617 in the tumor and various organs were visualized 
and quantified via the energy deposition map (MeV) and the 
dose distribution map (Gy) by using the virtual PET images, while 
statistical uncertainties for the estimation were kept below 2%. 
The absorbed dose of [177Lu]PSMA-617 in the tumor, kidney and 
salivary glands was predicted at 0.71 ± 0.14 Gy/MBq, 2.80 ± 0.53 Gy/
MBq and 0.39 ± 0.06 Gy/MBq, respectively. Conclusion: Preclinical 
dosimetry in prostate cancer xenograft model mice can provide a 

starting point for the radiobiological interpretation and modeling 
of the dose distribution for response assessment during targeted 
radionuclide therapy. The present study suggests the possible 
application of [18F]PSMA-1007 in the pre-therapeutic dosimetry for 
[177Lu]PSMA-617.

EP-491
Hypoxia adapted relative biological effectiveness models 
for tumors in proton therapy: implementation and study 
with the FLUKA Monte Carlo code
G. Garrido-Hernandez1, H. Henjum2, M. K. Høiskar1, T. J. Dahle3, K. 
R. Redalen1, K. S. Ytre-Hauge2;  
1Norwegian University of Science and Technology, 
Trondheim, NORWAY, 2University of Bergen, Bergen, NORWAY, 
3Haukeland University Hospital, Bergen, NORWAY.

Aim/Introduction: In proton therapy, the biological dose 
(Dbio) is calculated via the relative biological effectiveness 
(RBE). RBE has been proposed to depend on factors like tumor 
oxygenation. Models to calculate the effect of low oxygenation 
(hypoxia) on radiation therapy typically estimate the oxygen 
enhancement ratio (OER). We aimed to implement and compare 
different OER models in a Monte Carlo (MC) simulation tool 
(FLUKA MC) and explore the RBE-OER-weighted dose (ROWD). 
effectiveness (RBE). RBE has been proposed to depend on factors 
like tumor oxygenation. Models tocalculate the effect of low 
oxygenation (hypoxia) on radiation therapy typically estimate 
the oxygeenhancement ratio (OER). We aimed to implement and 
compare different OER models in a MonteCarlo (MC) simulation 
tool (FLUKA MC) and explore the RBE-OER-weighted dose (ROWD). 
Materials and Methods: We implemented five approaches to 
estimate the OER: Wenzl and Wilkens 2011 (WEN), Tinganelli et al. 
2015 (TIN), Strigari et al. 2018 (STR), Dahle et al. 2020 (DAH) and 
Mein et al. 2021 (MEI). OER calculations were combined with a 
phenomenological proton RBE model and the microdosimetric 
kinetic model (MKM). To explore the ROWD, we simulated a proton 
beam irradiating a virtual water phantom with different hypoxic 
levels and a clinical cancer case using hypoxia PET data as input for 
the OER calculation, converting PET uptake to pO2 value (mmHg). 
Results: OER estimates from STR and TIN are higher than from WEN, 
MEI and DAH. For proton LET scales, WEN, STR and DAH are more 
susceptible to LET variations than MEI and TIN. The calculated ROWD 
for all implemented models presents a drop in hypoxic regions. And 
patient case results indicate the same trend with OER ranging 1.0 to 
2.1 in the planning target volume. Conclusion: We implemented a 
ROWD calculation in FLUKA MC using different OER models to adapt 
the RBE to perform hypoxia adaptation of proton therapy plans. 
Application and comparison of the results suggest considering the 
data used on the OER model before choosing one and including a 
normalization step before patient calculations. With reliable hypoxia 
information, OER adapted RBE models could become a useful tool 
for treatment plan evaluation and optimization. 
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EP-492
Single time-point dosimetry for PRRT: Validation of a 
trained multiple linear regression model in 212 patients 
and 654 treatment cycles
A. Chicheportiche, M. Sason, Y. Krausz, J. Godefroy, K. Oleinikov, A. 
Meirovitz, D. Gross, S. Grozinsky-Glasberg, S. Ben-Haim;  
Hadassah Ein Kerem Hospital, Jerusalem, ISRAEL.

Aim/Introduction: Dosimetry calculation after [177Lu]-DOTA-TATE 
PRRT is time-consuming and requires multiple post-treatment 
studies on several subsequent days. In a previous study, we proposed 
a model allowing to predict the radiation absorbed doses from a 
single-time point. The model takes as input the time of imaging 
(t3=168 h after the first PRRT cycle and t1=24 h after the following 
ones) and the volume and counts in a given tumor/organ VOI (at 
these times). We previously evaluated the model in 32 consecutive 
patients for kidneys, bone marrow, liver, spleen and tumor sites 
and obtained respective cumulative absorbed doses with mean 
relative differences of − 0.5% ± 5.4%, 1.6% ± 15.1%, − 6.2% ± 7.3%, 
− 5.5% ± 5.8% and 2.9% ± 12.7%. The aim of the present study was 
to validate these findings in a larger series of patients in order to 
confirm the possibility of performing a single-scan dosimetry for 
PRRT and potentially for other applications, such as 177Lu-PSMA 
Materials and Methods: Quantitative [177Lu]-DOTA-TATE SPECT/
CT data after PRRT of 212 consecutive patients with metastatic 
neuroendocrine tumors who received at least two PRRT cycles were 
retrospectively analyzed for evaluation of the model. These patients 
have received a total of 654 therapy cycles (six cycles in 1, five cycles 
in 4, four cycles in 70, three cycles in 74, two cycles in 63 patients). 
The predicted cumulative absorbed doses were calculated for 
209 kidneys, 48 bone marrows, 210 livers, 179 spleens and 398 
tumors. Results: The coefficients of determination r2 between the 
cumulative absorbed doses after completion of PRRT for the 212 
patients, calculated using the standard protocol and the single 
time-point model were 0.96, 0.86, 0.95, 0.98 and 0.97 for kidneys, 
bone marrow, liver, spleen and tumors, respectively. Cumulative 
absorbed doses were respectively obtained with a mean relative 
difference of -0.0% ± 6.9%, 1.2% ± 14.3%, -1.8% ± 8.7%, 3.4% ± 7.2% 
and 3.3% ± 16.1% from the the standard protocol multiple time-
points protocol. (Pearson’s r correlation coefficient 0.98, 0.93, 0.98, 
0.99 and 0.98, respectively). Conclusion: The results of the present 
study confirm the accuracy of a trained multiple linear regression 
model published previously for estimation of the radiation doses 
absorbed by organs and target lesions. The model can be used 
with confidence, while avoiding the use of dosimetry software 
and enabling improved patient comfort and reduced scanner and 
staff time. References: 1. Chicheportiche A et al. Simple model for 
estimation of absorbed dose by organs and tumors after PRRT from 
a single SPECT/CT study. EJNMMI Phys. 2021;8:63.

EP-493
Iodine-124 Dosimetry for Radioactive Iodine Therapy in 
the Treatment of Paediatric Thyroid Cancers
C. Ng, K. S. Loke;  
Singapore General Hospital, Singapore, SINGAPORE.

Aim/Introduction: Iodine-131 (I-131) radioactive iodine (RAI) 
therapy for paediatric thyroid cancers has mostly been extrapolated 
from the adult population. While empiric dosing offers simplicity, 
individualised dosimetry remains a preferred choice as children are 
more sensitive to the effects of radiation. This is particularly crucial in 
high-risk patients. There are still many unanswered clinical questions 
regarding the best method for dosimetry. Over the years, I-131 and 
I-123 have been used by different centres, although both have 
their limitations. I-124 is a more recent radiopharmaceutical with 
favourable imaging and physical properties, offering advantages 
for pre-RAI treatment planning. However, data on its utility in 
children is limited [1]. We demonstrate the value of I-124 dosimetry 
for children with two paediatric cases of advanced differentiated 
thyroid cancer who underwent I-124 dosimetry for RAI treatment. 
Materials and Methods: Case A is a 5-year-old male with papillary 
thyroid carcinoma and cervical nodal and pulmonary metastases, 
while Case B is an 11-year-old female with thyroglossal duct 
papillary thyroid carcinoma and cervical nodal metastases. For both 
cases, I-124 PET/CT data was acquired at 1.5, 24 and 72 hours after 
administration of 37MBq of I-124 in capsule form. We performed 
whole-body and lesion dosimetry to obtain the minimum activity 
required to achieve ablative absorbed dose thresholds to nodal and 
pulmonary metastases without exceeding maximum safe whole-
body and lung dose limits. Case A and Case B eventually underwent 
I-131 RAI adjuvant therapy under thyroxine withdrawal and under 
Thyrogen stimulation respectively. In both instances, high dose 
I-131 was administered between 48 to 72 hours after receiving 
I-124. I-131 post-therapy whole-body scans were performed 48 
to 72 hours after RAI administration. Results: Both patients had 
no significant side effects during the procedures. There is good 
concordance between the iodine-avid lesions detected on I-124 
pre-therapy and I-131 post-therapy scans for both patients, which 
suggests no significant tissue stunning from the low activity of I-124 
administered immediately prior to I-131 therapy. Conclusion: We 
conclude that I-124 dosimetry demonstrates great potential for 
pre-RAI treatment planning in the paediatric population and merits 
further research into its clinical application for more widespread 
adoption. References: 1. Freudenberg LS, Jentzen W, Marlowe RJ, 
Koska WW, Luster M, Bockisch A. 124-iodine positron emission 
tomography/computed tomography dosimetry in pediatric 
patients with differentiated thyroid cancer. Exp Clin Endocrinol 
Diabetes. 2007;115(10):690-693. doi:10.1055/s-2007-985360

EP-494
Time-integrated activity coefficients calculated using 
a physiologically based pharmacokinetic model and 
sampling schedules for [177Lu]Lu-PSMA-617 radioligand 
therapy
C. Orlov, V. Vasic, A. J. Beer, G. Glatting;  
University Hospital Of Ulm, Ulm, GERMANY.

Aim/Introduction: Radioligand therapy (RLT) utilising ligands 
targeting the prostate-specific membrane antigen (PSMA) is a 
promising treatment option for prostate cancer patients who 
demonstrate an overexpression of PSMA. Crucial for dosimetry is 
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the determination of the time-integrated activity coefficient (TIAC), 
found through integration of the time-activity curve (TAC). A 
physiologically based pharmacokinetic (PBPK) model can simulate 
the distribution, binding and internalisation, metabolization and 
excretion of the radioligand, producing accurate TACs for organs 
and tumour lesions from the time of injection. To show the extent to 
which the accumulated activity can be determined from a limited 
number of time points, this work compares the TIACs derived 
from a PBPK model to those obtained using sampling schedules 
consisting of 3 or 4 time points. Materials and Methods: A 
recently-developed whole-body PBPK model was used to simulate 
the pharmacokinetics of [177Lu]Lu-PSMA-617 RLT using parameter 
values found in the literature and adapted for a reference 65-year-
old male metastatic castration resistant prostate cancer patient 
receiving an administered activity of 7.4 GBq. Using the model, 
TIACs were calculated for the kidneys and one tumour lesion. The 
results were compared to TIACs obtained through fitting a mono-
exponential function to the optimal sampling schedules 3-96-192 
and 3-4-92-192 hours chosen from [1], and the sampling schedules 
4-24-96 and 24-48-96 hours used by [2] and [3], respectively. Results: 
The relative differences (±SE) in the TIACs of the kidneys are (18±13) 
%, (3±48) %, (-48±12) % and (-30±1) % for the sampling schedules 
3-96-192, 3-4-92-192, 4-24-96 and 24-48-96 hours, respectively; the 
corresponding relative differences for the tumour lesion are (-6±4) 
%, (-5±4) %, (10±22) % and (8±4) %. Conclusion: While the kidneys 
and the tumour lesion show the smallest differences between the 
TIACs obtained from the PBPK model and the mono-exponential 
fit when using 4 optimal time points, there is a large uncertainty 
in the difference for the kidneys. Furthermore, the results for the 
kidneys demonstrate that the use of optimal sampling schedules 
result in an overestimate of the TIACs whereas the use of schedules 
4-24-96 and 24-48-96 hours result in an underestimate. This work 
highlights the need for the use of optimal imaging schedules or the 
implementation of an adequate PBPK model while considering the 
uncertainties of the results. References: 1. Rinscheid et al., EJNMMI 
Phys. 2020; 7(1): 41. 2. Violet et al., J Nucl Med. 2019; 60(4): 517-523. 
3. Rosar et al., EJNMMI Phys. 2021; 8(1): 40.

EP-495
Estimation of kidney doses from 177Lu-DOTATATE using 
single time point SPECT/CT
S. Ballout1, D. Gillett1, I. Harper1, D. Pitfield2, A. Powell1, R. T. Casey3,2, 
S. Heard1, L. Aloj4,1;  
1Department of Nuclear Medicine, Cambridge University 
Hospital NHSFT, Cambridge, UNITED KINGDOM, 2Department 
of Endocrinology, Cambridge University Hospitals 
NHSFT, Cambridge, UNITED KINGDOM, 3Department of 
Genetics, University of Cambridge, Cambridge, UNITED 
KINGDOM, 4Department of Radiology, University of 
Cambridge, Cambridge, UNITED KINGDOM.

Aim/Introduction: Patients that undergo 177Lu-DOTATATE therapy 
for the treatment of metastatic neuroendocrine tumours should 
have kidney dosimetry performed after each cycle of therapy due 
to kidneys being an organ at risk. Our current dosimetry protocol 
utilizes SPECT scans at 4, 96 and 168 hours in the first cycle of therapy 
and at 4 and 96 hours in subsequent cycles, putting a burden on 
both patients and clinical resources. In this study we compare 
single time point (STP) dosimetry methods proposed by Hänscheid 
[1] and Madsen [2] to multiple time point (MTP) kidney dosimetry. 
Materials and Methods: Kidney dosimetry was performed on 18 

male and 14 female patients on a total of 111 cycles of therapy. 
SPECT scans were attenuation corrected using a cycle specific CT. 3D 
Slicer was used to determine activity concentration in each kidney 
and multiplied by standard male and female kidney volumes. Using 
a minimum of two time points and assuming mono-exponential 
decay, the time-integrated activity for each cycle was calculated. 
From these, the doses to the kidneys were estimated using an adult 
kidney S-factor [3]. The Hänscheid and Madsen STP methods were 
used to calculate the time-integrated activity at each imaging time 
point to compare to our standard dosimetry method. Results: 
Using the MTP method, the average right and left kidney doses per 
cycle were 3.7 + 0.1 and 3.2 + 0.1 Gy respectively. The Hänscheid 
STP method generated results within + 10% of the MTP method for 
both kidneys in 0% (n=85), 0% (n=19), 91% (n=11), 70% (n=83), for 
4, 24, 72 and 96 hour scans respectively. The Madsen STP method 
with a population effective half-life of 59 hours generated results 
within +10% of the MTP method for both kidneys in 27% (n=85), 
31% ( n=19), 81% (n=11), 62% (n=83) for 4, 24, 72 and 96 hours. 
Conclusion: Both STP methods generate dose estimates that 
could be used in clinical practice but, importantly, only when 
used on scans acquired at either 72 or 96 hours. In this study the 
Hänscheid method had a higher percentage of doses within + 
10% of the MTP method and therefore would be the preferred 
choice. However, our results indicate that these STP methods 
may not always generate accurate results and, therefore, must be 
used with caution. References: 1. Hänscheid H et al., J Nucl Med. 
2018; 59:75-81 2. Madsen MT, et al., Med Phys. 2018;45:2318-2324 
3. OpenDose, https://www.opendose.org/svalues

EP-496
Evaluation of 99mTc-MAA SPECT/CT-based dosimetry with 
90Y PET/MR-based dosimetry in 90Y microsphere treatment
A. Namazova, N. Yeyin, L. Uslu Besli, K. Sönmezoğlu;  
Istanbul University-Cerrahpasa, Department of 
Nuclear Medicine, Istanbul, TÜRKIYE.

Aim/Introduction: This study aims to quantitatively compare the 
99mTc-MAA SPECT/CT-based dosimetry and 90Y PET/MR-based 
dosimetry in terms of estimated tumor dose in patients who had 
received 90Y microsphere treatment for liver malignancies. Materials 
and Methods: Fifteen patients (11 male, 4 female) were subjected 
to transarterial radioembolization with 90Y-microspheres. Among 
these patients, 8 had HCC, 2 had colon cancer, 1 had breast cancer, 
1 had pancreatic cancer, 1 had thyroid cancer, 1 had malignant 
pheochromocytoma, and 1 had lung carcinoid tumor diagnosis. 
All patients received a mean 5mCi 99mTc-MAA into the intrahepatic 
artery during pretreatment angiography, and whole-body planar 
and SPECT/CT images were acquired following angiography. 
The absorbed tumor dose was estimated by the Simplicit90Y™ 
dosimetry software package (Boston Scientific, Marlborough, 
Massachusetts, USA). 90Y-microsphere treatment was applied mean 
ten days after pretreatment angiography, and a PET/MR scan was 
conducted the same day after 90Y-microsphere injection for all 
patients. Eventually, the dose estimates from PET/MR were obtained 
and compared to those derived from 99mTc-MAA SPECT/CT. 
Results: The mean amount of 90Y activity applied to the patients 
was 2.86 GBq ±1.33 (range: 1-6.2 GBq). When 99mTc-MAA SPECT/CT-
based dosimetry was applied, the mean tumor dose was calculated 
as 266.18 Gy ±149.75 (range: 111.9-266.2 Gy). The mean lung shunt 
fraction was 11.93% ± 7.41 (3.80%-28%). Whereas 90Y PET/MR based 
dosimetry revealed, the mean tumor dose was 267.45 Gy ±166.54 
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(92.60 - 680.00 Gy). A mean tumor dose difference of -2.93 ±12.20% 
(-20.84 - 20.34%) was observed between 99mTc-MAA SPECT/CT-
based dosimetry and 90Y PET/MR-based dosimetry approach. 
Conclusion: The variation between 99mTc-MAA SPECT/CT-based 
dosimetry and 90Y PET/MR-based dosimetry approach was around 
20% in most patients. The current work emphasizes the relevance 
of performing 90Y PET-based dosimetry to manage the treatment 
sessions effectively. 

EP-497
Lesion Quantification Accuracy of Digital 90Y PET Imaging 
in the Context of Dosimetry in Systemic FAPI Radionuclide 
Therapy
D. Kersting1, W. Jentzen1, D. Jeromin1, I. Mavroeidi2, M. Conti3, F. 
Büther4, K. Herrmann1, C. Rischpler1, R. Hamacher2, W. P. Fendler1, R. 
Seifert1, P. Fragoso Costa1;  
1Department of Nuclear Medicine, West German Cancer 
Center (WTZ), University Hospital Essen, University of Duisburg-
Essen, Essen, GERMANY, 2Department of Medical Oncology, 
West German Cancer Center (WTZ), University Hospital Essen, 
University of Duisburg-Essen, Essen, GERMANY, 3Siemens 
Medical Solutions USA, Inc., Knoxville, TN, UNITED STATES 
OF AMERICA, 4Department of Nuclear Medicine, University 
Hospital Münster, University of Münster, Münster, GERMANY.

Aim/Introduction: Radionuclide therapy using fibroblast activation 
protein inhibitors (FAPIs), for example 90Y-FAPI-46, was recently 
introduced for treatment of patients with solid tumors. To investigate 
treatment efficacy and safety, lesion and organ-at-risk dosimetry can 
be performed, if reliable quantification of tissue uptake is available. 
Since PET-based quantification of 90Y is limited by its low internal 
positron-electron pair conversion rate, the increased sensitivity of 
digital silicon photomultiplier-based PET/CT systems may improve 
quantification accuracy and enable PET-based dosimetry in 90Y-FAPI 
therapy. The aim of this study was to investigate the conditions 
for reliable lesion quantification in 90Y-FAPI radionuclide therapy 
using a digital PET/CT system. Materials and Methods: Two tumor 
phantoms were used and filled with 90Y solution at different lesion 
activity concentrations and a signal-to-background ratio of 40:1. 
The minimum detectable activity concentration was determined 
for two acquisition times (15 min and 30 min per bed position) and 
Gaussian filter levels (zero and 5-mm full width at half maximum 
smoothing). The quantification accuracy was investigated (varying 
the activity concentrations) to estimate the minimum quantifiable 
activity concentration. A deviation of ±20% between PET-derived 
and true (dose calibrator) activity concentrations was regarded 
acceptable. For image quantification, a contour- and an oversize-
based approach were compared. To project the phantom results 
to clinical scenarios, exemplary lesion dosimetry was performed 
in three 90Y-FAPI therapy patients. Results: For 40-mm-diameter 
lesions at a clinical acquisition time of 15 min and a 5-mm Gaussian 
filter, both minimum detectable and minimum quantifiable activity 
concentrations were 0.12 MBq/mL. For lesions ≥30 mm in diameter, 
quantification was accurate for detectable lesions. Only for the 
smallest 10-mm lesion, minimum detectable and quantifiable 
activity concentration differed substantially (0.44 vs. 2.00 MBq/
mL). No notable differences between the two quantification 
approaches were demonstrated. In the patient evaluation, 
absorbed dose estimates with reliable quantification accuracy were 
achievable for the investigated tumors. Conclusion: For activity 
concentrations and lesion sizes as expected in 90Y-FAPI patients, 

quantification is possible with reasonable accuracy. Reliable PET-
based quantification enables PET-based dosimetry which can be 
important for approval of 90Y-based radionuclide therapy regimens. 
Regarding 90Y-FAPI therapy, further dosimetry studies are needed 
for a thorough efficacy and safety investigation. 

EP-498
Radiobiological parameters for the assessment of 177Lu-
PSMA-617 Radioligand Therapy in Patients with Metastatic 
Castration-Resistant Prostate Cancer
J. Hu1, S. Xue1, L. Mercolli1, H. Sari2, A. Rominger1, A. Afshar-
Oromieh1, K. Shi1;  
1University of Bern, Department of Nuclear Medicine, Bern, 
SWITZERLAND, 2Advanced Clinical Imaging Technology, 
Siemens Healthcare AG, Lausanne, SWITZERLAND.

Aim/Introduction: Despite the success of Lutetium-177 PSMA-
directed radioligand therapy (RLT), the lack of robust radiobiological 
data hampers the further optimization of this emerging therapy. The 
applicability of conventional linear-quadratic (LQ) radiobiological 
models for RLT is still debated. This study aims to explore several 
conventional radiobiological parameters in the assessment of 
outcome in tumor and normal organs at risk (OARs) for the PSMA-
RLT therapy of castration-resistant prostate cancer (CRPC) patients. 
Materials and Methods: 20 patients received a median of 3 (range 
1-6, a totally of 86 cycles) 177Lu-PSMA-617 RLT were retrospectively 
included in this study. They were required to have adequate 
hematological status, renal and liver function, and serum PSA test 
before and within two weeks post-therapy. Pre-therapy 68Ga-PSMA 
PET/CT image dates were collected to establish CT-based organ 
segmentation. The post-therapy dosimetry of each patient was 
measured using SPECT/CT imaging with at least 3 time points, and 
then estimated using the voxel dosimetry module from Hermes 
Medical Solution. Therapy response data were determined using 
measurements of the tumor marker PSA according to Prostate 
Cancer Working Group 3, and the related adverse events were 
documented according to the Common Terminology Criteria 
for Adverse Events. Dose parameters including conventional 
radiobiological such as absorbed dose, integral dose (D10/50/90), 
biologically effective doses (BED) and cumulated BEDs (cBED) were 
tested in the assessment of the therapy effects. Results: All patients 
tolerated the therapy, and none of the patients experienced 
grade 4 AEs according to the CTCAE. 19/20 patients received a 
partial response (PR) after their all cycles. The dosimetry evaluation 
demonstrated a high absorbed dose in tumors compared to OARs 
(p<.0001). The Dosemean/max/sum of target organs decreases as 
the treatment cycle increases. The absorbed dose in non-tumor-
bearing bones is significantly correlated with hematological AEs 
(G2-4) (p<.05). The patients with larger PET-based tumor volumes 
present higher absorbed dose in both tumor and OARs (also when 
normalized to the administered activity). The tumor-bearing bone 
had the highest D10, the whole-body tumor had the highest D50, 
and lymph/visceral regions had the highest D90 compared to OARs. 
BED1.5 (AUROC: 0.633) and cBED1.5 (AUROC: 0.714) demonstrated 
aggregable diagnostic accuracy in detecting better post-treatment 
PSA outcomes. Conclusion: Despite the limited number of patients 
in this study, the preliminary results encourage the exploration of 
radiobiological models in the assessment of PSMA-RLT. In-depth 
analysis and interpretation of these radiobiological parameters are 
still ongoing. 
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EP-499
Multi-Isotope SPECT-based evaluation of kidney and 
lesion SUV and pharmacokinetics for combined Ac-225/
Lu-177-PSMA-I&T therapy
G. Liubchenko, M. Rumiantcev, M. Zacherl, F. Gildehaus, A. 
Harbach, I. Berg, S. Resch, V. Wenter, P. Bartenstein, S. Ziegler, L. 
Beyer, G. Böning, A. Delker;  
Department of Nuclear Medicine, LMU 
Hospital, Munich, GERMANY.

Aim/Introduction: Ac-225-PSMA-I&T therapy is a promising 
alternative for patients suffering from metastasized prostate cancer, 
who no longer show response to the Lu-177-PSMA-I&T therapy. 
Although the Bi-213 (daughter of Ac-225) shows a noticeable 
gamma emission at 440 keV (emission probability of 26%), image-
based dosimetry via quantitative SPECT is challenging due to the 
low therapeutic activities. Ac-225-PSMA-I&T and Lu-177-PSMA-
I&T can be used in tandem to optimize the therapeutic window, 
whereby quantitative SPECT/CT is well established for Lu-177. In 
this study, serial multi-isotope quantitative SPECT was performed 
for combined Ac-225/Lu-177-PSMA-I&T therapy to assess lesion 
and kidney SUV and pharmacokinetics. Materials and Methods: 
Four patients diagnosed with metastatic castration resistant 
prostate cancer (mCRPC) have received Ac-225/Lu-177-PSMA-I&T 
therapy with prescribed doses of 4-8 MBq Ac-225 and 1000-4000 
MBq Lu-177. The patients have undergone two post-therapeutic 
SPECT/CT acquisitions at 24 and 48 hours p.i. on a Siemens Symbia 
Intevo T16 system equipped with a HEGP collimator (32 projections 
p. head, 128x128 pixel, 210 s per projection). Quantitative SPECT 
reconstruction was carried out via an in-house MLEM-based (Bi-
213) and OSEM-based (Lu-177) MAP algorithms, including CT-
based attenuation, scatter correction and resolution modelling. 
Spyder (Python 3.8.8) software was used to fit the data using a 
conventional mono-exponential model. Prior to segmentation, 
the SPECT images were filtered using a 30 and 40mm Gaussian 
filter for Ac-225 and Lu-177, respectively. Both the kidneys, 
which were segmented using CT images, and the lesions, which 
were segmented using an isocontour of 45% of a peak VOI, were 
delineated on the first day. These VOIs were also used on the 
second day. In case of misalignment with the first SPECT/CT, the 
whole VOIs were manually shifted to fit the intended regions. 
Results: The median SUV for the kidneys was estimated as 5.96 
(2.67-6.16)/3.91(2.10-5.01) and 5.80 (1.95-7.14)/3.19 (1.51-5.35) for 
24/48 hours p.i. for Bi-213 and Lu-177, respectively. The median 
effective half-life for the kidneys was calculated to be 40 (29-48) 
hours for Bi-213 and 34 (23-41) hours for Lu-177. The median SUV 
for the malignant tissues was estimated as 6.86 (2.67-9.70)/5.79 
(2.40-8.39) and 8.47 (3.26-14.4)/7.44 (3.10-12.5) for 24/48 hours p.i. 
for Bi-213 and Lu-177, respectively. The median effective half-life for 
the malignant tissues was calculated to be 73 (30-203) hours for Bi-
213 and 81 (45-104) hours for Lu-177. Conclusion: Serial SPECT/CT 
imaging for combined Ac-225/Lu-177-PSMA-I&T therapy indicates 
differences in the pharmacokinetics between Bi-213 and Lu-177. 
The impact on dosimetry has to be evaluated. 

EP-500
The relationship between absorbed doses to normal 
organs and tumours in [177Lu]Lu-DOTA-TATE therapy 
and pre-therapeutic [68Ga]Ga-DOTA-TATE PET-derived 
quantities
A. Stenvall1,2, J. Gustafsson1, E. Larsson2, D. Roth1, A. Sundlöv3, L. 
Jönsson1,2, C. Hindorf4,1, T. Ohlsson2, K. Sjögreen Gleisner1;  
1Medical Radiation Physics, Lund University, Lund, 
SWEDEN, 2Radiation Physics, Skåne University Hospital, 
Lund, SWEDEN, 3Division of Oncology, Department of 
Clinical Sciences Lund, Lund University, Lund, SWEDEN, 
4Department of Radiation physics and Nuclear Medicine, 
Karolinska University Hospital, Stockholm, SWEDEN.

Aim/Introduction: The aim was to investigate how image-derived 
quantities from pre-therapeutic [68Ga]Ga-DOTA-TATE PET/CT relate 
to absorbed doses to normal organs and tumours during the first 
cycle of [177Lu]Lu-DOTA-TATE therapy. Materials and Methods: 
Eighteen patients underwent [68Ga]Ga-DOTA-TATE PET/CT imaging 
within 20 weeks prior to therapy. Normal organs (kidneys, spleen, 
arterial blood, and liver parenchyma) were manually delineated, and 
tumours identifiable in both [68Ga]Ga-DOTA-TATE PET/CT and peri-
therapeutic 177Lu-images were delineated using a semiautomatic 
method. Dosimetry was performed using a hybrid planar-SPECT/
CT method, including Monte Carlo-based voxel-wise absorbed-
dose-rate calculation and partial volume correction. Dependent 
variables studied were the 177Lu absorbed dose per injected activity 
(IA), and the 177Lu activity concentration (Aconc) corrected for decay 
to the time of injection (@inj) per IA. For organs, relationships were 
quantified by Pearson´s correlation coefficient, with explanatory 
variables 68Ga Aconc per IA @inj or 68Ga SUVmean. For tumours, 
both between- and within-patient correlations were analysed, 
using weighted correlation coefficients and repeated-measures 
correlations, respectively [1,2]. Explanatory variables were: 68Ga 
Aconc per IA, 68Ga SUVmax, 68Ga SUVmean, 68Ga SUVmean per 
SUVmean for liver parenchyma, 68Ga SUVmean per SUVmean for 
blood, or 68Ga SUVmean per SUVmean for spleen. Results: 177Lu 
Aconc for kidneys and spleen showed significant correlations 
(p<0.05) to both 68Ga Aconc and 68Ga SUVmean, in the order of r=0.6. 
With respect to absorbed doses, correlations were only significant for 
spleen. Of the in-total 92 tumours delineated, only those with a PET-
derived volume above 5 mL were included (n=52). The between-
patient analysis showed significant correlations for 177Lu absorbed 
dose as a function of 68Ga Aconc per IA, 68Ga SUVmean, and 68Ga 
SUVmax (r=0.71, r=0.63, r=0.58), while the correlations for 177Lu 
Aconc per IA were stronger (r=0.87, r=0.82, r=0.80). Corresponding 
within-patient analyses showed significant correlation coefficients 
for 177Lu absorbed dose (r=0.44, 0.47, 0.45) and 177Lu Aconc per IA 
(r=0.81, r=0.87, r=0.79). Normalized SUVs yielded poorer between-
patient correlations and did generally not improve the correlations 
for the within-patient analysis. Conclusion: Significant correlations 
between 68Ga activity concentration and 177Lu absorbed dose were 
obtained for spleen, but not for kidneys and liver. For tumours, 
the correlations between 68Ga activity concentration and 177Lu 
absorbed dose were moderate, while the correlation to 177Lu 
activity concentration was strong. Normalization to body weight 
(SUV) or reference tissues did not improve correlations for tumours. 
References: 1. Bland and Altman. British Medical Journal, 310 (1995), 
416 2. Bland and Altman. British Medical Journal, 310 (1995), 633
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EP-501
166Ho SIRT Imaging Quantification: Comparison between 
absolute and patient-relative calibration
F. Murtas1,2, G. Iaccarino1, S. Ungania1, R. Sciuto3, D. Maccora3, G. 
E. Vallati4, F. Cappelli4, A. Soriani1, M. D’Andrea1, B. Cassano1;  
1IRCCS Regina Elena National Cancer Institute, Medical Physics 
Laboratory, Rome, ITALY, 2University of Rome “Tor Vergata”, 
Specialization School in Medical Physics, Rome, ITALY, 3IRCCS 
Regina Elena National Cancer Institute, Nuclear Medicine 
Unit, Rome, ITALY, 4IRCCS Regina Elena National Cancer 
Institute, Interventional Radiology Unit, Rome, ITALY.

Aim/Introduction: Transarterial radioembolization is an 
interventional loco-regional treatment for primary and secondary 
liver malignancies. Poly-l-lactic acid (PLLA) microspheres loaded 
with 166Ho are new in the treatment scenario. 166Ho 81 keV 
photopeak allows the acquisition of quantitative images through 
the assessment of an absolute calibration factor (ACF).The aim of 
this study was to compare the ACF with patient-relative calibration 
factors (RCFs) obtained with different contouring methods. 
Materials and Methods: ACF was obtained by acquiring a SPECT/
CT image of a 20×20 cm cylindrical phantom filled with 400 MBq 
homogeneous solution (HoCl3). Dead Time was assessed using a 3 
GBq source acquired once a day for a week. RCFs were achieved for 10 
patients administered both with a scout activity of 250 MBq and with 
a therapeutic activity ranging from 4.4 to 5.3 GBq and corrected for 
dead time. Liver and lungs contours were delineated on CT images 
as calibration VOIs and expanded according to 3 different SPECT 
thresholds (7%, 9%, 11% of maximum counts) to take into account 
breathing motion. An additional RCF was obtained using the whole-
body VOI.All SPECT images were reconstructed with correction for 
attenuation and scatter using the triple energy window method. 
Results: The ACF is equal to 21.0 ± 1.2 cps/MBq and dead time is 
negligible for acquisitions that involved an activity equal or less 
than 600 MBq. The percentage differences (Δ%) between ACF and 
the RCFs are in the following ranges (Median [Min; Max]) 1.9 [-4.2; 
12.1]%, -0.4 [-5.8; 9.2]%, -1.9 [-7.8; 8.5]%, for VOIs obtained with a 
threshold of 7, 9 and 11%, respectively. While Δ% ranges from 30.6% 
to 100.6% with a median value of 52.0% when whole-body VOI was 
used. Conclusion: Absolute calibration remains the gold standard 
method avoiding problems of administered activity quantification 
and reducing medical staff irradiation. However, due to precipitation 
issues of HoCl3 solution, this calibration has to be done in the 
shortest possible time. Our study highlighted a minimum on Δ% 
with respect to the VOIs threshold at 9% that results to be the best 
choice to quantify the activity in each voxel with a patient-relative 
calibration. Finally, it was shown how the choice of whole-body VOI 
calibration underestimates activity quantification in SPECT imaging 
probably due to a non-negligible scattering effect. 

EP-502
Proof of principle of a new system for internal radiation 
dosimetry
E. Solfaroli Camillocci1,2, B. Cassano2, F. Collamati3, R. Faccini4,3, 
G. Iaccarino2, C. Mancini Terracciano4,3, R. Mirabelli4,3, M. Pacilio5, A. 
Soriani2, S. Morganti3;  
1IRCCS Bambino Gesù Children’s Hospital, Rome, ITALY, 
2IRCCS Regina Elena National Cancer Institute, Rome, 
ITALY, 3National Institute of Nuclear Physics, INFN, Rome, 
ITALY, 4Sapienza University of Rome, Rome, ITALY, 5Azienda 
Ospedaliera-Universitaria Policlinico Umberto I, Rome, ITALY.

Aim/Introduction: A systematic measurement of the activity 
distribution in the body for patients undergoing molecular 
radiotherapy would enable treatment improvements and 
individualisation of the activity to be administered. A treatment 
personalisation could increase the local control, while sparing 
healthy tissues and lowering toxicity. Accurate internal radiation 
dosimetry (IRD) is recommended however is not an easy task, since 
the dose absorbed to tissues depends on several interconnected 
key factors and the uptake and excretion largely fluctuate from 
patient to patient. A new approach for individual radioagent 
biokinetics determination is proposed with the Wearable Individual 
Dose Monitoring Apparatus, WIDMApp. The WIDMApp system 
is conceived as a wearable multi-channel detector system for in-
vivo radiation detection, and a data analysis tool to reconstruct the 
activity distribution and its evolution over time in different organs. 
Materials and Methods: An experimental proof-of-principle of 
WIDMApp was realised using a body phantom. Three spheres in the 
phantom were filled with solutions of radionuclides with different 
decay time (18F, 99mTc and 64Cu: 54, 53 and 28 MBq respectively) 
to mimic organs with different biokinetics. A prototype of the 
WIDMApp detecting element was placed on the phantom surface, 
and used to measure the time evolution of the counts due to the 
gamma emitted by the three radionuclides. The WIDMApp sensor 
was based on plastic scintillating crystal and Silicon photomultiplier 
technology. Data was collected over four days with a frequency 
of 24 minutes at each measurement point. The decay times of 
the three sources were estimated by fitting the data and were 
compared with the proper radionuclide decay constants. Results: 
The WIDMApp system resulted effective in deconvolving the 
cumulative detected signal into contributions from three different 
emitting volumes. The high frequent data sampling, spamming 
over a time interval longer than the radionuclide decay time 
constants, allowed for the determination of the activity temporal 
evolution in each sphere. Conclusion: The proof-of-principle of 
WIDMApp showed that reconstruction of the individual biokinetics 
using small portable detectors is in principle possible. Taking 
advantage of the data sampling more frequent than conventional 
biokinetics studies, the WIDMApp system can be an effective tool 
for the time-activity trend determination in lesion and organs at risk 
of toxicity, fully characterizing the accumulation, the uptake and 
the retention. References: Morganti S et al. A wearable radiation 
measurement system for collection of patient-specific time-activity 
data in radiopharmaceutical therapy: system design and Monte 
Carlo simulation results. Med Phys. 1-10, (2021) 10.1002/mp.15311

EP-503
An analytical method for computing 177Lu Voxel S-Values 
for 3D internal dosimetry
D. Pistone1,2, L. Auditore1,2, A. Italiano2,3, E. Amato1,2;  
1BIOMORF Department, University of Messina, Messina, 
ITALY, 2INFN Section of Catania, Catania, ITALY, 3MIFT 
Department, University of Messina, Messina, ITALY.

Aim/Introduction: Voxel S-Value (VSV) approach is widely used 
for 3D internal dosimetry for non-uniform activity distributions. 
Despite the recognized simplicity and reliability, VSVs are generally 
available for a limited number of voxel sizes. The aim of this work 
was to develop an analytical method enabling the evaluation of 
VSVs in any cubic voxel dimension of practical interest for 177Lu, 
one of the most employed radioisotopes in targeted radionuclide 
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therapies and theranostics. Materials and Methods: GAMOS Monte 
Carlo simulations were implemented to evaluate VSVs in voxelized 
geometries of soft tissue from 177Lu decays homogeneously 
distributed within the central voxel; geometries containing 
15×15×15 cubic voxels of sides l ranging from 2 mm to 6 mm, in 
steps of 0.5 mm, were adopted. For each considered l, VSVs were 
represented as a function of the “normalized radius”, Rn = R/l (where 
R is the distance from the center of the source voxel), and were fitted 
with a parametric function, extending the approach introduced in 
[1]. The analytical laws representing the trend of the parameters as 
a function of l were deduced to get the VSVs for any l within the 
aforementioned range. Results: The 177Lu-VSVs evaluated for l = 3 
mm were satisfactorily compared with literature data for validation. 
The 177Lu-VSVs(Rn) exhibited a smooth variation with l, supporting 
the reliability of the fitting method over the range of voxel sides 
considered. The fit parameters are reported, allowing to calculate 
VSVs for l in the range (2 mm, 6 mm) exploiting a simple electronic 
spreadsheet. Conclusion: The proposed method allows an easy 
and fast determination of VSVs for 177Lu in any cubic voxelized 
geometry of practical interest, avoiding the need of implementing 
ad-hoc direct MC simulations for calculating VSVs in specific voxel 
sizes. References: [1] https://doi.org/10.1118/1.4757912

EP-504
Renal Dosimetry in [177Lu]Lu-DOTA-TATE Therapy Based 
on Multiple Small VOIs as an Alternative to Whole-Kidney 
Segmentation
S. Curkic1, J. Gustafsson1, L. Jessen1, M. Ljungberg1, A. Sundlöv2, K. 
Sjögreen Gleisner1;  
1Medical Radiation Physics, Lund, Lund University, Lund, 
SWEDEN, 2Division of Oncology, Department of Clinical 
Sciences Lund, Lund University, Lund, SWEDEN.

Aim/Introduction: The aim was to investigate the use of multiple 
small VOIs for renal dosimetry in [177Lu]Lu-DOTA-TATE therapy as 
an alternative to more time-consuming whole-kidney delineation. 
The study included assessment of the accuracy and reproducibility, 
based on Monte Carlo simulated and patient SPECT/CT images. 
Materials and Methods: The investigation included three steps: 
(i) study of convergence as function of iterations of the estimated 
activity concentration (AC) using differently sized spherical VOIs, (ii) 
determination of the recovery coefficient (RC), and (iii) study of the 
operator dependence. SPECT projections were simulated using the 
SIMIND Monte Carlo-program and reconstructed using OS-EM with 
10 subsets with and without resolution recovery (RR) (up to 40 and 
10 iterations, respectively). Patient SPECT/CT images (n=8) acquired 
24h p.i. were reconstructed with 10 subsets, 8 iterations, and RR. (i) 
Convergence was analysed based on simulations for 24h, 96h and 
168h p.i. for three XCAT phantoms coupled to a pharmacokinetic 
model [1]. Multiple spherical differently sized VOIs were applied 
within each kidney and the mean AC over ten noise realizations 
determined. (ii) For RC determination, 10 separate XCAT phantoms 
were simulated using a simplified activity distribution representing 
96h p.i. The RC was determined with and without RR for 2-mL-
VOIs. (iii) The operator dependence was analysed in both patient 
and simulated SPECT images. Five operators manually placed five 
2-mL-VOIs in each kidney and the mean AC determined. Using the 
simulated data, the time-integrated activity concentrations (TIAC) 
calculated from the operator VOIs were compared to the reference 
TIACs in the phantoms. For patient data, the deviation between the 
AC using small-VOIs and whole-kidney delineation was calculated. 

Results: Eight iterations were found sufficient for convergence both 
with and without RR. The mean RC was calculated to 1.03±0.04 and 
0.91±0.05 with and without RR, respectively. The mean deviations 
between measured and reference TIAC in the three XCAT phantoms 
were 2.6±4.1% (right) and 5.3±3.4% (left) (RC=1.0, with RR), -1.3±5.2% 
(right) and 0.5±5.0% (left) (RC=0.91, without RR). In patient data, the 
mean deviations between AC from the multiple small VOI method 
and whole-kidney VOI yielded deviations of 15±13% (right) and 
14±5% (left). Detailed instructions on how to place the small VOIs 
were found helpful to avoid major operator deviations. Conclusion: 
The small VOI method, using five 2-mL spherical VOIs, enables a fast 
and acceptable substitution for the whole-kidney segmentation 
method. References: [1]Brolin et al, Phys Med Biol 60 (2015) 6131

EP-505
Neoadjuvant PRRT with Y-90-DOTATOC: can first cycle 
kidney dosimetry correctly estimate the cumulative 
absorbed dose?
F. Mattana1, F. Botta2, M. Ferrari2, R. Mei3, M. Calabrese3, A. Cascio4, 
S. Papi4, I. Clerici4, F. Ceci1, C. M. Grana1;  
1Nuclear Medicine Department, Radiometabolic Therapy Unit, 
European Institute of Oncology IRCSS, Milan, ITALY, 2Medical 
Physics Unit, European Institute of Oncology IRCSS, Milan, 
ITALY, 3Nuclear Medicine Department, Radiometabolic Therapy 
Unit, European Institute of Oncology IRCCS, Milan, ITALY, 
4Radiofarmacy Unit, European Institute of Oncology, Milan, ITALY.

Aim/Introduction: Surgery is the only curative option for Gastro-
Entero-Pancreatic Neuro-Endocrine-Tumors (GEP-NETs) and 
preoperative Peptide-Receptor-Radionuclide-Therapy (PRRT) could 
increase its efficacy. PRRT side effects may involve kidneys and bone 
marrow. We present the very preliminary data from a prospective 
study: we first aim to describe if preoperative PRRT might be 
feasible in terms of tolerability and haematological toxicity; we 
secondary aim to describe the utility of dosimetry data in order 
to avoid exceeding renal toxicity limits. Materials and Methods: 
30 patients were enrolled according to this inclusion cirteria: 1)
histopathologic diagnosis of unresectable or borderline resectable 
WHO G1/G2 P-NETs 2)limited liver disease based on pre-treatment 
68Ga-DOTATOC PET/CT 3)multidisciplinary evaluation in which a 
global therapy approach is proposed with PRRT in a neoadjuvant 
setting. 6 patients recived at least one cycle. Each of them will 
receive 1.85 GBq/cycle of 90Y-DOTATOC with a cumulative activity 
of 9.25-11.1 GBq in 5-6 cycles. At first cycle, each patient received 
111In-OctreoScan activity in addition to 90Y-DOTATOC activity (1.85 
GBq), and underwent 111In-SPECT/CT images at 4,24,30 and 45 
hours post injection( p.i.) for dosimetry. Kidneys absorbed dose 
was assessed for all patients during the first therapy cycle, based on 
111In-Octreoscan SPECT imaging and during one of the subsequent 
cycles on 90Y-DOTATOC SPECT imaging for comparison. Results: 
PRRT was well tolerated by all the patients, no haematological 
toxicity has been reported on global cell count after 15 day of each 
PRRT; one patient completed all scheduled 6 cycles of therapy, 
obtaining a stable disease (according to clinical and imaging 
criteria). In all patients received at least two cycles, we observed 
that the kidneys absorbed dose obtained from 90Y-DOTATOC 
imaging was lower than the one derived from 111In-Octreoscan 
imaging. For three patients kidneys absorbed dose ratio was 
evalueted (90Y-DOTATOC/111In-Octreoscan imaging) and showed 
value ranging from 2.5 to 3; the kidneys absorbed dose obtained 
from 90Y-DOTATOC imaging ranged from 2.2 to 4 Gy/GBq (to note 
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that the higher value was to refer to a patient with kidneys mass 
much smaller than the average). Conclusion: Preoperative PRRT 
showed good tolerability after all the cycles performed. This very 
preliminary data confirm the limits of 111In-based dosimetry and, 
besides intra-patient variability, remark the importance to perform 
dosimetric study at each cycle and 90Y-SPECT imaging 24h p.i. in 
order to exceed toxicity limit absorbed dose. 

EP-506
Use of whole-body retention data for personalized 
dosimetry of radioiodine treatments of thyroid metastatic 
cancers: evaluation using data from an ancillary study of 
the MERAIODE clinical trial (NCT 03244956)
A. Pignard1, N. Anizan2,3, S. Lamart1, A. Legrand1, M. Bensiali1, D. 
Broggio1, S. Leboulleux3,4;  
1French Institute for Radiological Protection and Nuclear Safety 
(IRSN), Internal Dose Assessment Laboratory, Fontenay-aux-
Roses, FRANCE, 2Gustave Roussy and Université Paris Saclay, 
Service de Physique médicale, Villejuif, FRANCE, 3Gustave 
Roussy and Université Paris Saclay, Service de Médecine 
nucléaire, Villejuif, FRANCE, 4Present workplace: Department 
of Endocrinology, Diabetes, Nutrition and Therapeutic Patient 
Education, Geneva University Hospitals, Geneva, SWITZERLAND.

Aim/Introduction: To evaluate whether whole-body retention 
data, measured by an external probe, can be used as a surrogate of 
whole-body planar images, to derive patient-specific biokinetics of 
I-131 for personalized lesion dosimetry of metastatic thyroid cancer. 
Materials and Methods: Patients were from a clinical trial aiming 
at evaluating the efficacy of a re-differentiation therapy for thyroid 
cancer. Biokinetics of I-131 in lesions was assessed using planar 
images acquired daily from day 1 to 4 after administration of 5.5 
GBq of I-131. Activity in lesions was quantified at day 4 using the 
SPECT/CT image and calculated at days 1 to 3 by planar-to-SPECT 
calibration at day 4. Time-activity curves (TAC) were obtained by 
mono-exponential regression to compute cumulated activity. 
In addition, I-131 biokinetics was evaluated from whole-body 
retention data acquired with a NaI(Tl) detector located in the ceiling 
space of the patient’s room. The effective elimination half-life was 
determined by fitting a mono-exponential model to these data. The 
obtained value was attributed to each lesion to compute mono-
exponential TAC, scaled using SPECT-quantified activity. Absorbed 
dose was estimated using a Monte Carlo radiation transport 
code in a realistic model of the patient’s body, and using our in-
house dosimetry software for nuclear medicine. This tool enabled: 
attribution of cumulated activity in a voxelized phantom of the 
patient’s anatomy, generation and extraction of results from Monte 
Carlo code files. Results from the use of whole-body retention 
data were compared with those obtained with whole-body planar 
images. Results: The time-integrated activity coefficients (TIAC) 
obtained for 5 patients and 19 lesions varied from 0.014 to 6.3 h 
using whole-body retention data and from 0.023 to 3.1 h using 
planar images. The corresponding absorbed doses ranged from 
11 to 5787 Gy (median: 447 Gy) and from 20 to 2906 Gy (median: 
393 Gy) respectively. The differences with values obtained using 
planar images were substantial for only two patients and 5 lesions 
(+63% to +138%). Still, for 13 lesions out of 19, differences remained 
acceptable (-22% to +4%). Conclusion: This comparison indicates 
that whole-body retention data might be used to model patient-
specific biokinetics as surrogates of functional images at multiple 
time points, which could be challenging to acquire for every 
patient. Hence, this work suggests that personalized dosimetry may 
be feasible using measurement of whole-body retention, which is 
simpler to carry out in clinical practice. 

EP-507
New radionuclides for theranostic applications: a 
methodology for evaluating the dosimetry impact in 
clinics
N. Varmenot1,2,3, T. Pham4, A. Vergara-Gil5, M. Nzatsi-Nzatsi1,3, C. 
Rousseau1,3, F. Haddad2,6, L. Ferrer1,3;  
1Institut de Cancérologie de l’Ouest René Gauducheau, 
F-44800 Saint-Herblain, FRANCE, 2ARRONAX, F-44800 
Saint-Herblain, FRANCE, 3Nantes Université, Inserm UMR 
1307, CNRS UMR 6075, Université d’Angers, CRCI2NA, 
F-44000 Nantes, FRANCE, 4Laboratoire ImVia EA 7535, IFTIM, 
Université de Bourgogne, F-21000 Dijon, FRANCE, 5CRCT, 
UMR 1037, INSERM, Université Toulouse III Paul Sabatier, 
F-31000 Toulouse, FRANCE, 6Subatech, Nantes Université, 
IN2P3/CNRS, IMT Atlantique, F-44000 Nantes, FRANCE.

Aim/Introduction: Targeted radionuclide therapies, such as [177Lu]
Lu-PSMA and [177Lu]Lu-DOTA-TATE, are playing an increasingly 
important role in nuclear medicine, particularly in metastatic 
diffuse diseases, to treat metastatic castration-resistant prostate 
and neuroendocrine cancer respectively. Nonetheless, new 
isotopes are needed to complete the panel of therapeutic agent 
with suitable radioactive half-lives and emission spectral properties 
to encompass the various tumor settings encountered in clinic. As 
such, dosimetry studies are crucial in their development process. 
This study aims at proposing a methodology to evaluate dosimetry 
impact of new isotopes closely related to real clinical configurations. 
Materials and Methods: Dose kernel point (DPK) method was 
simulated with GATE Monte Carlo simulation toolkit (V8.2). 
Isotropic point-sources of therapeutic 67Cu and 177Lu radionuclides 
were estimated in a spherical water-phantom sliced into variable 
thicknesses proportional to its radius. Full emission spectrum and all 
secondary particles generated during electromagnetic interaction 
cascades were considered. For the clinical setting, we used XCAT 
Phantom software to generate realistic 67Cu and 177Lu images based 
on the pharmacokinetic of [177Lu]Lu-DOTA-TATE treatment clinical 
data. Spatial cumulated activities distribution were convolved with 
DPKs focusing on organs at risk Results: Absorbed dose deposition 
(ADD) per disintegration differed from isotopes 177Lu and 67Cu 
according to the relative contributions of gamma, beta, auger and 
internal conversion electrons present in their emission spectrum. In 
a 10-µm-sphere representative of cell scale, ADD per disintegration 
relative difference was 6% lower for 67Cu as compared to 177Lu, 
whereas, in a 1000-µm-sphere representative of cells cluster, this 
difference was 4% higher for 67Cu. In the real clinical [177Lu]Lu-
DOTA-TATE setting, estimated normalised ADD to kidneys, liver 
and spleen led to 0.24, 0.17, 0.23 mGy/MBq respectively. Replacing 
177Lu by 67Cu with identical pharmacokinetic parameters to mimic 
[67Cu]Cu-DOTA-TATE, respective normalised ADD were 0.09, 0.13, 
0.16 mGy/MBq. These preliminary results showed that 67Cu has 
delivered around 2.5 less absorbed dose in kidneys than 177Lu for 
a quasi-equivalent absorbed dose to liver and spleen. Conclusion: 
This methodology, as exemplified above, proposed a dosimetry 
estimation in a clinical context allowing for optimisation of new 
surrogate isotopes within pharmacokinetic settings and mimicking 
different clinical applications. The tumour absorbed dose estimation 
is ongoing as well as integration of tissue density heterogeneity. 
The dosimetry impact of other radionuclides can be studied within 
this methodology. 



S641 Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751

EP-508
Optimising Molecular Radionuclide Therapy: The Role of 
Patient-Led Whole-Body Retention Dosimetry
T. Alkahtani1,2,3, L. Livieratos1,2, V. Lewington1,2;  
1King’s College London, London, UNITED KINGDOM, 
2Guy’s & St Thomas’ Hospitals NHS Foundation Trust, 
London, UNITED KINGDOM, 3Princess Nourah bint 
Abdulrahman University, Riyadh, SAUDI ARABIA.

Aim/Introduction: Molecular radiotherapy (MRT) describes the use 
of radiopharmaceuticals to treat benign and malignant diseases. 
Optimising the outcome of MRT requires reliable measurement of 
absorbed radiation doses delivered to target tissues and healthy 
organs. Post-treatment imaging is performed 24-48 hours after MRT 
administration. This a) limits the reliability of dose estimates and 
b) results in patients being provided with generic radiation safety 
advice, based on worst-case assumptions of radiopharmaceutical 
retention. The drive towards personalised treatment requires the 
development and validation of dosimetry-based MRT, particularly 
for therapies that account for a high percentage of treatments such 
as [131I]NaI-Sodium iodide, and [177Lu]Lu -Dota-Tate. In this study, 
long-term ( 28 days) whole-body retention data was derived from 
patient-led whole-body dose monitoring and combined with post-
treatment early distribution whole-body imaging. We postulate 
that this approach will provide the reliable absorbed dose and 
administered activity estimates and allow radiation protection 
advice to be personalised which might significantly improve the 
patient experience. Materials and Methods: Patients undergoing 
molecular radionuclide therapy using [177Lu]Lu-Dota-Tate (7.4GBq) 
for neuroendocrine tumours therapy and [131I]NaI for benign (600-
800 GBq) and malignant thyroid disease (1.1-7.4 GBq) therapy were 
included. Planar whole-body images 24-48 hr following [177Lu]Lu 
-Dota-Tate and [131I]NaI administration were acquired to assess early 
uptake. Three [177Lu]Lu-Dota-Tate patients had 4 time-point whole-
body scans (a total of 12 data points). Patient-led whole-body 
retention measurements using a hand-held radiation monitor were 
used to follow the time course of radioactivity clearance in each 
patient for four weeks post-therapy. Pearson’s correlation and the 
Bland-Altman agreement plot were applied. Results: A significant 
correlation was shown between patient-led and whole-body 
imaging derived administered activity (AA) measurements (r=0.8, 
p<0.05) for all MRT groups. [177Lu]Lu-Dota-Tate multi-time-points 
data sets showed comparable mean absorbed dose estimates at 
1-hr post-MRT for both whole-body and patient-led measurements 
(80 ± 0.2 mGy, 71 ± 0.2 mGy, and 58 ± 0.2 mGy). A strong linear 
correlation was observed in absorbed dose estimation using 
both dosimetry methods (r=0.99, p=0.00). Bland-Altman analysis 
confirms the good agreement between both dosimetry methods. 
Conclusion: This study supports the concept of integrating patient-
led radiation monitoring into MRT planning. It can be considered 
a feasible and valid dosimetry tool with good accuracy compared 
to serial quantitative imaging and offers more convenience to the 
patient by avoiding repeated hospital visits. In addition to allowing 
dose calculations based on single imaging time points, this 
combined approach supports personalised radiation protection 
guidance.

EP-509
Pretherapeutic I-131 Dosimetry Comparison to During 
Therapy Biokinetics in Thyroid Cancer Patients Prepared 
with rhTSH Injection
A. Al Jabri1,2, J. Cooke3, S. Cournane4, M. Healy5;  
1Trinity College Dublin, Dublin, IRELAND, 2Sultan Qaboos 
University, Muscat, OMAN, 3Children’s Health Ireland at 
Crumlin, Dublin, IRELAND, 4St Vincent’s University Hospital, 
Dublin, IRELAND, 5St James’s Hospital, Dublin, IRELAND.

Aim/Introduction: Treatment with radioactive iodine (I-131) for 
differentiated thyroid cancer (DTC) is a standard practice post 
thyroidectomy, to ablate residual thyroid tissue or iodine-avid 
metastases. Personalised dosimetry has become mandatory under 
a European council directive, while fixed activities still remain the 
standard treatment with no absorbed dose assessment. Tumour 
biokinetics have been demonstrated to alter over time, or with 
repeated treatments, leading to target cells becoming radio-
resistant. Hence, maximising the administered activity for the first 
treatment is advantageous. Dosimetry allows for the administered 
dose to be maximised using pretherapeutic assessment of I-131 
biokinetics, to achieve the best outcome without inducing toxicity. 
In DTC, the administration of I-131 occurs after high Thyroid 
Stimulating Hormone (TSH) levels are achieved either by hormone 
withdrawal or by intramuscular injection of recombinant human TSH 
(rhTSH). Both have been shown to have equivalent results with the 
rhTSH approach reported to reduce morbidity and hypothyroidism 
symptoms. A blood-based dosimetry model has been proposed by 
the EANM model, and a red-marrow based models proposed by the 
Italian Association of Physics in Medicine (AIFM) and by Traino et al. 
There is limited literature on dosimetry implementation in patients 
prepared with rhTSH. This study is a clinical cohort study, employed 
the three models to investigate the predictive power of pretherapy 
in patients prepared with rhTSH injection. Materials and Methods: 
An adaptation of the EANM dosimetry approach was conducted at 
St James’s Hospital, Dublin, Ireland. The maximum tolerable activity 
(MTA) was calculated using the EANM, AIFM and Traino models after 
administering I-131, and subsequent whole-body scans and blood 
sampling were carried out. The MTA resulted from pre-therapeutic 
(PT) I-131 tracer administration of 6.1±2.5MBq was compared to 
during therapy (DT) administration of 3.9±0.2GBq. Results: 13 
patients were recruited for this study (5 females and 8 males). The PT 
whole-body residence-time overestimated the DT with a -7.7±8.1% 
difference (p=0.007) while no significant difference is reported in 
PT vs DT blood residence-time (1.13±6.49%, p=0.559). There was 
no significant difference in the MTA between PT and DT for the 
three models, with the EANM reporting the lowest difference of 
1.7±4.8% (p=0.241). Conclusion: Pretherapy dosimetry using the 
EANM, AIFM and Traino models was predictive of DT dosimetry in 
the cohort of this study. A larger sample is needed to increase the 
power of the results. This study validated the feasibility of dosimetry 
in DTC patient prepared with rhTSH injection rather than hormone 
withdrawal. 
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EP-510
An Original Segmentation Method for Dosimetry of 
Refractory Meningiomas Treated by 177Lu-DOTATATE based 
on Quantitative SPECT 360° Whole-body CZT-camera 
Imaging
T. Zaragori1,2, C. Boursier3,2,1, M. Bros3, E. Mairal3, A. Verger3,2,1, L. 
Imbert3,2,1;  
1IADI INSERM U1254, Vandoeuvre-lès-Nancy, FRANCE, 
2Nancyclotep Imaging Platform, Vandoeuvre-lès-Nancy, 
FRANCE, 3CHRU Nancy, Vandoeuvre-lès-Nancy, FRANCE.

Aim/Introduction: In dosimetry of refractory meningiomas, tumor 
absorbed dose is classically determined from metabolic 68Ga-
DOTATOC PET or anatomical MRI volumes. The intermodal PET-
SPECT or MRI-SPECT registration process is usually complex to 
achieve. This study aims to propose an original method of tumor 
segmentation based on quantitative 177Lu-DOTATATE SPECT images 
acquired on a 360° whole-body CZT-camera to determine the tumor 
absorbed doses. Materials and Methods: Twenty meningioma 
lesions from eight patients were analyzed. The ground truth 
volumes (VolGT) were computed from manual segmentations by 
three experienced independent nuclear physicians using STAPLE 
algorithm on i. pretherapeutic 68Ga-DOTATOC PET (VolGT-PET) 
and ii. 177Lu-DOTATATE SPECT (VolGT-SPECT) performed on a 360° 
whole-body CZT-camera at 24 h after radiotracer administration. 
Several semi-automated SPECT segmentation methods were 
tested, the volume providing the lowest Haussdorff distance with 
VolGT-PET being defined as Volopt-SPECT: SUV absolute value 
(2.3)-threshold; multiple relative-thresholds (% of tumor SUVmax, 
hypophysis SUVmean and meninges SUVmean) with optimal 
threshold optimized and adaptative methods (Jentzen, Otsu and 
Contrast-based method). Tumor absorbed doses were obtained 
on 177Lu-DOTATATE SPECT imaging performed at 24, 96 and 168 
h after administration with the following segmentation methods: 
the VolGT-PET subsequently registered through intermodal PET-
SPECT registration as gold standard, VolGT-SPECT, Volopt-SPECT 
and a previously reported SPECT volume based on 42% of the 
tumor SUVmax uptake (1). Results: The Volopt-SPECT was the 
method based on a 9.1 relative threshold of meninges SUVmean 
with a mean Haussdorff distance of 7.4mm. The tumor absorbed 
doses based on the Volopt-SPECT and the VolGT-PET defined as 
the gold standard were not significantly different (respectively 
0.38 and 0.45 mGy/MBq, p=0.11). By contrast, significantly different 
tumor absorbed doses were observed for SPECT volume based on 
VolGT-SPECT and 42% of the SUVmax uptake (respectively 0.25 and 
1.04 mGy/MBq, p<0.001). Conclusion: Calculating tumor absorbed 
doses based on Volopt-SPECT determined by an original method 
of semi-quantitative segmentation using a 360° whole-body CZT-
camera is equivalent to the classically reported gold standard 
using segmentation in PET while limiting the registration process 
complexity. Other methods based on manual segmentation 
or relative threshold seem to be less efficient. References: (1) 
Ilan E, Sandström M, Wassberg C, Sundin A, Garske-Román U, 
Eriksson B, Granberg D, Lubberink M. Dose response of pancreatic 
neuroendocrine tumors treated with peptide receptor radionuclide 
therapy using 177Lu-DOTATATE. J Nucl Med. 2015 Feb;56(2):177-82.

EP-511
Determination Of Waiting Time After 166Ho 
Radioembolization For An Accurate Post-treatment 
Dosimetrical Image In SPECT
T. Lusa Agüero, C. Camacho López, F. Asensio Llobat, T. Marín 
López, C. Velasco Fernández, L. Casas Fernández, A. Sánchez 
Tornero;  
Hospital Clínico Universitario de Valencia, Valencia, SPAIN.

Aim/Introduction: 166Ho radioembolization consists in the 
administration of microspheres labeled with 166Ho via the hepatic 
artery. Apart from high-energy beta-radiation, additional 80.6KeV 
gamma emissions allow for imaging in gamma scintigraphy. The 
prescribed activity is personalized in the pre-treatment phase by the 
administration of a low 166Ho-scout dose (250 MBq) followed by a 
quantitative SPECT analysis of the intrahepatic biodistribution of the 
microspheres and dosimetric assessment. After the administration 
of the calculated activity, a new SPECT is taken for evaluation of its 
biodistribution, so a post-treatment dosimetry can be performed. 
At typical treatment activity levels (several GBq to obtain enough 
tumor response), gamma cameras present saturation or dead 
time effects. Given the T1/2 = 26.83h, a time interval between 
the administered activity and the image acquisition would be 
necessary to be able to obtain a quantitatively accurate image. This 
amount of time will depend on the activity administered to each 
patient. The objective of this work is to characterize the optimal 
activity range of our SPECT and thereby determine the waiting time 
after treatment of each patient for the post-treatment imaging. 
Materials and Methods: Planar images lasting 60 seconds each 
were performed in a dual head SPECT (dead time of 4 microseconds) 
with a collimator-detector distance of 30 cm. A source of 166Ho at 
different activity levels was used, starting with a typical treatment 
activity of 5.35 GBq and letting the source decay up to 0.86 
GBq. The number of counts in each acquisition was recorded. 
Registered count rate versus activity was plotted and the maximum 
activity that can be correctly quantified in the gamma camera 
was determined as the one from which said relationship is linear. 
Results: The activity from which saturation effects were observed 
was 2.8 GBq. This means that the activity used in the scout procedure 
(250 MBq) does not require any waiting time for image acquisition, 
but the activity used in treatment (in our experience between 2.7 
and 7.9 GBq) implies in many cases waiting times between 26 
and 40 hours. Conclusion: Using activities above the optimal and 
taking the post-treatment SPECT immediately after administration 
would lead to a quantitatively incorrect post-treatment image and 
consequent underestimation of the received dose. This complicates 
the logistics of post-treatment in many cases: prolonging the 
patient’s admission to the hospital and the need for additional 
radiological protection measures.

EP-512
Single 68Ga-PSMA-11 PET imaging as a predictor for 
absorbed doses in organ and tumour lesions in 177Lu-
PSMA-617 treatment
A. Nautiyal1, I. Pitkin1, A. K. Jha2, T. Srichandan2, S. Mithun2, A. 
Konuparamban2, V. Rangarajan2;  
1Cromwell Hospital, London, UNITED KINGDOM, 
2Tata Memorial Hospital, Mumbai, INDIA.

Aim/Introduction: Systemic radiation therapy with 177Lu-PSMA is a 
reliable option for the treatment of prostate cancers. The treatment 
efficiency could be improved by ensuring the optimal amount of 
dose is delivered to cancer cells by selecting patients according 
to internal dosimetry. However, dosimetry in Nuclear Medicine is 
a cumbersome and time-consuming task. Here we used a single 
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68Ga-PSMA pre-treatment scan to predict the absorbed dose, which 
is less time-consuming and probably will improve the selection of 
patients for treatment. Materials and Methods: Six patients (75.6 
±8.54 years) with biopsy proven prostate cancer underwent a pre-
therapeutic 68Ga-PSMA-11 PET/CT scan (187 ±19.89 MBq), followed 
by 7591 ±276 MBq 177Lu-PSMA-617 therapy. Post therapeutic whole-
body planar scans acquired at 2, 4, 24, 72 and 160 h were used as a 
standard data set and also used to estimate the mean effective half-
life of the patient population (n=50). The MIRD scheme was used 
to determine the absorbed dose in parotid, kidneys and tumour 
lesions (n = 10). The observed 68Ga-PSMA PET/CT SUV values at 1h 
were projected to predict 177Lu-PSMA uptake values. The projected 
177Lu-PSMA normalized cumulated activity (NCA) was estimated 
using an individual uptake curve and precalculated organ-specific 
mean effective half-life on SPECT. The predicted NCA and mass 
were used to predict the absorbed dose per unit administered 
activity (DpA) of 177Lu-PSMA using OLINDA software. The correlation 
between predicted DpA from PET and determined DpA from the 
standard set of planar images was determined for each organ and 
tumour lesion. Results: A significant correlation (p < 0.05) was found 
between predicted DpA from a single PET/CT and determined DpA 
from 177Lu-PSMA planar images for organs and tumour lesions. The 
correlation coefficient (r) for parotid glands, kidneys, and tumours 
was 0.78, 0.68, and 0.82, respectively. Conclusion: The absorbed 
dose of 177Lu-PSMA therapy to organs, and to tumour lesions, can 
be predicted by a single time point 68Ga-PSMA-PET scan. This is a 
less time consuming and more efficient strategy which could be 
helpful in the patient selection and management of 177Lu-PSMA 
treatment cycles.

EP-513
Comparison of Effective Dose measurement using ICRP 
128 (2015) and RADAR 2017 methods in diagnostic 
Nuclear Medicine studies
A. Konuparamban1,2, T. Srichandan1,2, A. K. Jha1,2,3, S. Mithun1,2,3, 
A. Nautiyal4, I. Pitkin4, G. Katre1,2, P. Borkar1,2, N. Balip1,2, V. 
Rangarajan1,2;  
1Tata Memorial Hospital, Mumbai, INDIA, 2Homi Bhabha 
National Institute, Mumbai, INDIA, 3Maastricht University 
Medical Centre, Maastricht, NETHERLANDS, 4Department of 
Physics, Cromwell Hospital, London, UNITED KINGDOM.

Aim/Introduction: Diagnostic nuclear medicine uses various 
radiopharmaceuticals for analysing the structure and function 
of different organs. As body organs are exposed to varying levels 
of radiation, there is a wide range of stochastic risk related to the 
effective dose (ED) received by various diagnostic procedures. In 
this study we aim to estimate effective dose using ICRP 128 and 
RADAR (2017) methods for various diagnostic studies performed in 
conventional nuclear medicine to develop a diagnostic reference 
level (DRL) for the same. Materials and Methods: Fifty patients 
from each diagnostic study, i.e., 99mTc-MDP, 99mTc-DTPA and 
131I-MIBG respectively were selected. Estimation of effective dose 
was performed by Radiation Dose Tool v. 4.10 provided by SNMMI 
(Society of Nuclear Medicine and Molecular Imaging) based on ICRP 
128 (2015) (International Commission on Radiological Protection) 
and RADAR 2017 (RAdiation Dose Assessment Resource) methods. 
The percentage difference between both the methods were 
calculated. Statistical analysis was performed using Wilcoxon Sign-
Ranked test and z-value obtained. Results: The average injected 
activity for 99mTc-MDP, 99mTc-DTPA and 131I-MIBG studies were 

815.85± 65.12, 6858.69±903.54, and 41.07±6.29 MBq respectively. 
Similarly, effective dose calculated by RADAR for 99mTc-MDP, 99mTc-
DTPA and 131I-MIBG studies were found to be 4.11±0.35, 0.88±0.07, 
19.75±7.36mSv respectively (Table 1). Wilcoxon Sign-Ranked test 
shows significant difference in effective dose calculated by two 
methods (p-value < 0.00001). Conclusion: We found significant 
difference in effective dose calculated by the two methods. ICRP 
128 method estimates higher effective dose to the patients for 
all the studies. 131I-MIBG studies delivers maximum dose to the 
patients.

EP-514
Influence of a late SPECT/CT acquisition and the selected 
fit model on lesion dosimetry for Lu-177-PSMA-I&T 
therapy in the context of clinical routine
S. Resch, S. L. Takayama Fouladgar, G. Sheikh, G. Liubchenko, M. 
Rumiantcev, M. Zacherl, V. Wenter, P. Bartenstein, S. Ziegler, H. Ilhan, 
L. Beyer, G. Böning, A. Delker;  
Department of Nuclear Medicine, LMU 
Hospital, Munich, GERMANY.

Aim/Introduction: [177Lu]Lu-PSMA therapy has been successfully 
used in the treatment of metastatic castration-resistant prostate 
cancer. To monitor the radioligand distribution as well as the 
absorbed dose and patient response, dosimetry of tumors and 
organs-at-risk can be performed using quantitative SPECT/CT 
measurements. Although kidney dosimetry protocols have been 
investigated several times already, the time sampling and fit models 
to derive tumor time activity curves (TACs) are still less investigated 
for clinical routine. In this study, the influence of late acquisition time 
points and the effect of applying different fit models on the tumor 
absorbed dose were evaluated. In particular, the study shall address 
the question whether a day-seven-measurement has a significant 
impact on tumor dosimetry for clinical routine. Materials and 
Methods: The study is based on the first cycle of [177Lu]Lu-PSMA-I&T 
therapy (7.4GBq) of four patients. Each patient received a whole-
body SPECT/CT measurement at day seven, additionally to days 
one, two and three post injection on a Siemens Symbia Intevo T16 
system (64 projections per head, 128x128 pixel, 5s per projection). 
28 lesions (volume > 3ml) were segmented on each day separately, 
using an isocontour of 30% of a peak VOI with 12mm diameter. The 
data was fitted and statistically evaluated in MATLAB implementing 
a mono-exponential and a modified bi-exponential fit function 
with three free parameters. Both fit functions were applied to the 
data with and without consideration of day seven. The tumor 
absorbed dose was estimated according to the MIRD guidelines. 
Results: No significant difference (p > 0.05) in the absorbed dose 
values was found when comparing the results with and without 
an additional SPECT/CT at day seven, regardless of the applied fit 
model. The mean absolute deviation with/without day seven was 
(20 ± 14)% using bi-exponential fitting. When including the day-
seven-measurement, the mono-exponential fit model yielded a 
significant systematic underestimation of the lesion absorbed dose 
compared to the bi-exponential fit. The mean deviation was found 
to be (-21 ± 12)%. The goodness-of-fit parameters were improved by 
applying the bi-exponential fit (SSEmono = 4.5, SSEbi = 3.3; Rmono2 
= 0.98, Rbi2 = 0.99). Conclusion: This preliminary investigation 
indicates that the choice of the fit function seems to be more 
decisive for lesion dosimetry than explicitly adding a SPECT/CT at 
day seven post injection. In particular, for clinical routine the total 
number of available scans might limit the applicable fit model. 
Future investigations shall also address dosimetry for organs-at-risk. 
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EP-515
Evaluation of Concordance Between [99mTc]Tc-MAA 
SPECT and 90Y-microsphere PET Based Dosimetry in 90Y 
Microsphere Therapy for Primary and Metastatic Liver 
Malignancies
M. Mavi, B. Volkan Salancı, M. F. Bozkurt;  
Hacettepe University, Ankara, TÜRKIYE.

Aim/Introduction: In this study we aimed to investigate the 
correlation between [99mTc]Tc-MAA SPECT and 90Y-microsphere 
PET based dosimetric calculations in 90Y glass microsphere therapy 
and whether these dosimetric results can predict early imaging 
response. Materials and Methods: Twenty-seven patients (mean 
age 62.7±12.0; 8/27 female) treated with 27 sessions of 90Y glass 
microsphere therapy (identical target area with planning [99mTc]
Tc-MAA infusion and 90Y-microsphere treatment) for primary and 
metastatic liver malignances [10(%37) HCC, 17(%63) metastatic] 
were included in this retrospective study. Dosimetric analysis based 
on [99mTc]Tc-MAA SPECT/CT and 90Y-microsphere PET/CT was done 
by a commercial software based on voxel based three-dimensional 
multicompartmental dosimetric calculation. Dosimetric results 
obtained from [99mTc]Tc-MAA SPECT/CT and 90Y-microsphere 
PET/CT were evaluated for concordance in terms of absorbed 
dose amounts in different compartments such as perfused 
tumor, perfused normal tissue and whole liver normal tissue. 
Additionally; early imaging response was determined using FDG 
PET/CT(obtained at first month of therapy) or contrast enhanced 
CT/MRI(obtained after 1.5-2 months after therapy) reports and 
correlation between 90Y-microsphere PET absorbed dose and early 
imaging response were evaluated. Results: Mean absorbed doses 
for [99mTc]Tc-MAA SPECT dosimetry in perfused tumor, perfused 
normal tissue and whole liver normal tissue were 195.6 Gy, 102.5 Gy 
and 47.8 Gy respectively. Mean absorbed doses for 90Y-microsphere 
PET dosimetry in perfused tumor, perfused normal tissue and whole 
liver normal tissue were 262.4 Gy, 93.0 Gy and 44.7 Gy respectively. 
According to Pearson’s Correlation Test [99mTc]Tc-MAA SPECT 
dosimetry was significantly concordant with 90Y-microsphere PET 
dosimetry for absorbed dose of perfused tumor(r:0.70; p<0.001), 
perfused normal tissue (r:0.80; p<0.001) and whole liver normal 
tissue(r:0.96; p<0.001). Patients were grouped as responders [partial 
response(PR)] and non-responders [progressive disease(PD) and 
stable disease(SD)] according to early imaging responses. There 
were 8(%29.6) responders, 14(%51.9) non-responders(11 SD, 3 
PD) and 5(%18.5) patients had no imaging follow-up. Although it 
was not statistically significant; absorbed dose values in perfused 
tissue, perfused tumor and whole liver normal tissue obtained from 
[99mTc]Tc-MAA SPECT(p:0.070, p:0.165 and p:0.764 respectively) 
and 90Y-microsphere PET(p:0.070, p:0.365 and p:0.764 respectively) 
dosimetry were higher for responders than non-responders. 
Conclusion: [99mTc]Tc-MAA seems to be a good scout in treatment 
planning and dose prescription for 90Y-microsphere therapy, in 
case of identical pre-therapy planning and therapy. This harmony 
should also be tested for treatment series in which planning [99mTc]
Tc-MAA infusion and 90Y-microsphere treatment applications are 
not identical. Correlation between absorbed dose and radiological 
response should be tested in larger cohorts. 

EP-516
Change in activity uptake between treatment cycles in 
quantitative 177Lu SPECT/CT
L. Bonney1, D. R. McGowan1,2;  
1Oxford University Hospitals Trust, Oxford, UNITED KINGDOM, 
2University of Oxford, Oxford, UNITED KINGDOM.

Aim/Introduction: Post-treatment SPECT/CT imaging for 177Lu is 
completed 18-20 hours post administration at our centre. Patients 
are admitted for one-night post-treatment with imaging completed 
prior to discharge. The aim of this research is to maximise the clinical 
utility of the data acquired at this single time point by investigating 
change in activity uptake of radiopharmaceutical in target volumes 
and organs at risk across cycles of treatment and the relationship 
between clinical outcomes. Materials and Methods: A retrospective 
study of 19 177Lu oxodotreotide patients was undertaken. 18 patients 
had received two cycles of treatment and follow-up imaging within 
the study period whilst one patient had received all four cycles 
of treatment and follow up imaging after cycles two and four, 40 
cycles total. The average time between treatment administration 
and post-therapy imaging was 19.4 hours (maximum:21.6hrs, 
minimum:17.6hrs). There were 12 male and seven female patients, 
with an average age of 65 years (maximum:80yrs, minimum:25yrs). 
A global 2.0 standard uptake value (SUV) threshold was applied to 
each post-treatment image to identify regions of high uptake using 
Hermes Affinity version 2. The disease burden volume was defined 
as the global threshold volume excluding volumes of physiological 
uptake (kidneys, bladder, spleen). Mean activity concentration 
and volume were recorded for each volume of interest. Patients 
were categorised into three groups from follow-up CT and/or MRI 
reports; responding to treatment, stable and progressive disease. A 
one-way ANOVA test (p=0.05) was then applied between the three 
groups for change in disease burden volume, and change in disease 
burden activity between treatment cycles. Results: For the majority 
of patients the change in uptake activity between subsequent 
treatment cycles was small (Median:-8MBq, IQR:-73 to 59MBq). 
This is as expected due to the large number of variables that affect 
activity uptake at a single time point. No significant difference was 
found in the change in activity uptake between cycles in the three 
clinical outcome groups. Conclusion: The consistency of activity 
uptake between treatment cycles in most patients has potential 
implications for the use of single time point dosimetry across 
multiple treatment cycles. It is noted the time point used in this 
study is not optimised for single time point dosimetry and results 
may change if the optimal time point were used. The insignificant 
difference between clinical outcome groups suggests that change 
in disease burden uptake between treatment cycles is not a good 
predictor of disease response.
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EP-517
Design, Synthesis, and biological evaluation of quinoline 
based Sigma-2 receptor-specific 99mTc- (DTPA)-
Isoquinoline complex for SPECT Imaging of breast tumor
V. Chaudhary1, S. Chaturvedi1, A. Anju2, R. Kumar3, A. K. Mishra1;  
1INMAS, DRDO Delhi, New Delhi, INDIA, 2University of 
California, San Francisco, CA, UNITED STATES OF AMERICA, 
3Kirori Mal College, University of Delhi, New Delhi, INDIA.

Aim/Introduction: Sigma receptors have played a vital role in 
pharmacology, oncology, and medicinal chemistry and these are 
involved in many physiological and neurological disorders such 
as Alzheimer’s disease, schizophrenia and cancer. Both subtypes 
of sigma receptors are over-expressed in rapidly proliferating 
cancer cells of animal and human origin. Particularly, the sigma-2 
receptor is a potential biomarker for imaging tumors since it 
is expressed about 10-fold more in proliferating tumor cells 
than in normal cells. Therefore, the sigma receptors had been 
explored as promising targets for designing tumor-selective 
imaging agents. A large number of sigma 2 specific radioligands 
have been developed for the early detection of the tumor. In 
order to extend the utility of S2R in tumor imaging, we report 
the design, synthesis, and biological evaluation of a novel 99mTc 
-tris(carboxymethyl)-1-(6,7-dimethoxy-3,4-dihydro isoquinoline-
2(1H)-yl)-4-oxo-3,6,8,11,14-pentaazahexadecan-16-oic acid as a 
potential SPECT tracer for imaging of σ2 receptors in breast tumors. 
Materials and Methods: The amine analog of isoquinoline was 
conjugated with Diethylenetriamine pentaacetate (DTPA) in the 
presence of trimethylamine to give the ligand DTPA-isoquinoline. 
A homology model for σ2 receptors was generated and the 
docking studies were performed with the ligand to calculate the 
binding affinity of the designed ligand. The resulting analog was 
radiolabeled with 99mTc and the complex was characterized after 
purification. In addition, physicochemical characterization included 
evaluation of binding affinity to determine the specific binding 
towards σ2 receptors. Results: The quantitative yield of the DTPA-
(Isoquinoline) was obtained 70%, and the HRMS peak at m/z (M-
H)- 610.2391 confirmed the formation of ligand. The compound 
DTPA-isoquinoline was shown high affinity toward the σ2 receptors 
homology model with a G- score of -7.2. The radiolabeled efficiency 
with 99mTc was achieved at more than 98±1% and the tracer was 
found to be stable when incubated with serum for more than 24h 
with 95±1% activity being retained. In vitro competition binding 
assay represent good affinity of the ligand towards σ2 receptors 
with Ki values 68.9 ± 20.1 nM. Biodistribution data indicate tumor-
specific accumulation. Future work includes the in vivo SPECT 
imaging of tumor bearing mice. Conclusion: In conclusion, the 
present study attempts to establish a highly selective isoquinoline-
based DTPA analog as a potential sigma-2 receptor-targeted 
imaging agent for SPECT Imaging of breast cancer. References: 1. 
Huang, Y. S., Lu, H. L., Zhang, L. J., & Wu, Z. (2014). Sigma‐2 receptor 
ligands and their perspectives in cancer diagnosis and therapy. 
Medicinal research reviews, 34(3), 532-566.

EP-518
A Comparison of image quality in myocardial perfusion 
scintigraphy with MIBI, Tetrofosmin Myoview and 
Tetrofosmin ROTOP radio-pharmaceuticals
O. Crossman, M. Martins, M. Heatley, C. Gascoigne, C. Barnett, N. 
Hartman, J. Halcox;  
Swansea Bay University Health Board, Swansea, UNITED KINGDOM.

Aim/Introduction: Presently, literature comparing image quality 
characteristics of MIBI and Tetrofosmin-Myoview presents 
contradicting results, making it difficult for clinical centres to 
decide which radiopharmaceutical is best to use in practice for 
Myocardial Perfusion Scintigraphy (MPS). Furthermore, a new 
version of Tetrofosmin, produced by a German pharmaceutical 
company called ‘ROTOP’, has entered the market. However, there 
is little information surrounding this new version of Tetrofosmin 
regarding its image quality characteristics compared to MIBI and 
Tetrofosmin-Myoview. The aims of this work are to investigate 
image quality characteristics of MIBI, Tetrofosmin-Myoview and the 
new Tetrofosmin produced by ROTOP, and to evaluate which is most 
suitable for clinical practice in myocardial perfusion scintigraphy. 
Materials and Methods: 300 stress scans were analysed in total, 
with 100 scans from each radiopharmaceutical. Regions of interest 
(ROIs) were drawn around the entire myocardium, right lung, liver 
and subdiaphragmatic region bellow the left ventricle (LV). Mean 
counts per pixel were generated and these were used to create 
cardiac to extracardiac ratios (Heart/Lung, Heart/Liver and Heart/LV). 
A higher ratio correlates with better contrast and resolution, hence 
superior image quality. Results: The table above shows the cardiac 
to extra cardiac ratios for each of the 3 tracers. The ‘Significance’ 
column compares the tracers with one another to determine 
whether the difference between them is statistically significant. The 
green boxes represent a statistically significant difference (P<0.05) 
between radio-pharmaceuticals. The 3 bullet points below state the 
key findings: • No statistical significance (NS) was found between 
Tetrofosmin-Myoview and MIBI for any of the cardiac to extra 
cardiac ratios.• The Tetrofosmin-ROTOP had consistently higher 
cardiac to extra cardiac ratios than Tetrofosmin-Myoview, and the 
differences were statistically significant.• Tetrofosmin-ROTOP also 
had consistently higher cardiac to extra cardiac ratios than MIBI, 
with Liver and LV ratios being statistically significant. Conclusion: 
We have shown that Tetrofosmin-ROTOP has consistently higher 
cardiac to extra cardiac ratios compared with both MIBI and 
Tetrofosmin-Myoview. As shown in the table above, the majority 
of the cardiac to extra cardiac ratios are significantly higher with 
Tetrofosmin-ROTOP, which could indicate that it provides the same 
contrast and resolution as its comparators, if not better. 

EP-519
Towards Early Detection of PDAC: Molecular Imaging of 
mutant p53 overexpression
H. Alakonya1, S. L. Hopkins2, S. Koustoulidou3, G. Dias1, E. O’Neil1, B. 
Cornelissen1;  
1University of Oxford, Oxford, UNITED KINGDOM, 2PPD Inc, 
Wilmington, NC, UNITED STATES OF AMERICA, 3Erasmus 
University Medical Cente, Rotterdam, NETHERLANDS.

Aim/Introduction: Early detection of pancreatic ductal 
adenocarcinoma (PDAC) remains an urgent clinical need, as 
more than 80% of PDAC patients are diagnosed with late stage 
disseminated disease that is refractory to standard-of-care 
therapies, resulting in low 5-year survival of <8%. p53 is mutated in 
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over 75% of late-stage pancreatic intraepithelial neoplasia (PanINs) 
and invasive PDAC, with the majority of the cases overexpressing 
mutant p53. Therefore, molecular imaging of p53 expression 
in PDAC could aid in early diagnosis and prognosis. Here, we 
developed a radioimmunoconjugate for interrogating mutant 
p53 overexpression in PDAC models. Materials and Methods: We 
characterised a novel in-house developed anti-p53 monoclonal 
antibody (49A1/H10) using western blot, immunocytochemistry, 
and flow cytometry in cell lines with different p53 status. 49A1/
H10 was employed to quantify p53 protein expression in normal 
pancreatic tissue lysate and the spectrum of p53 expression 
across a panel of pancreatic cancer cells. We radiolabelled 49A1/
H10 with 111In using DTPA and modified the conjugate with 
the cell-penetrating peptide TAT, which also contains a nuclear 
localisation sequence, allowing nuclear targeting of the antibody. 
The uptake and retention of 111In-49A1/H10-TAT are being 
evaluated in a panel of cancer cells with different p53 expression 
status. Results: Anti-p53 (49A1/H10) bound specifically to total 
(mutant and wild type) p53 with nanomolar affinity (<1 nM). p53 
levels in FAMPAC-1, MiaPaCa-2, PANC-1, BxPC3, and PSN-1 cells 
were comparably higher than CAPAN-2 (wild type p53) and ASPC-
1 (p53 null) cells, and normal pancreatic tissue lysate which did 
not stain for p53. 111In-49A1/H10-TAT was successfully synthesised 
with excellent radiochemical yields (>99 %). Conclusion: This study 
aims to establish a proof-of-concept that imaging p53 in PDAC 
precancerous lesions and invasive tumours could pave a new path 
for early detection of high-risk individuals and prognosis evaluation 
of patients. Our initial results demonstrate that PDAC cells express 
higher levels of p53 than normal cells, which could help discern 
the pancreatic cancer status of individuals. References: Koorstra, 
J. B. M., Hong, S. M., Shi, C., Meeker, A. K., Ryu, J. K., Offerhaus, G. 
J. A., Goggins, M. G., Hruban, R. H., & Maitra, A. (2009). Widespread 
Activation of the DNA Damage Response in Human Pancreatic 
Intraepithelial Neoplasia. Modern Pathology : An Official Journal of 
the United States and Canadian Academy of Pathology, Inc, 22(11), 
1439. Lu, L., & Zeng, J. (2017). Evaluation of K-ras and p53 expression 
in pancreatic adenocarcinoma using the cancer genome atlas. PLoS 
ONE, 12(7).

EP-520
Non Invasive Evaluation of Laminin-Peptide(PGPIKVAV) 
Hydrogel for Wound Imaging
M. Saklani1,2, M. Agrawal1, R. Mathur1, A. Tiwari2, A. Mishra1, R. 
Varshney*1;  
1Radiological Nuclear and Imaging Science,Institute of Nuclear 
Medicine and Allied Sciences, Delhi, INDIA, 2Babasaheb Bhimrao 
Ambedkar University, A Central University, Lucknow, INDIA.

Aim/Introduction: Wound healing is a complex yet dynamic and 
well-organized process consisting of four continuous, overlapped 
and precisely programmed phases. These phase required several 
cells types,soluble mediators, various growth/chemokine factors 
and their signaling cascades. Healing is dependent on effective 
synchronization of these phases in stipulated time frame. Topical 
administration of hydrogel offer many advantages for wound 
healing due to their capability to incorporate bioactive agents 
which can be delivered precisely on the wound site. Laminin, a 
structural component of the basement membrane can interact 
directly with integrin receptors on cell surface and helps in cell 
migration, proliferation, differentiation and angiogenesis. Imaging 
could examine the wound severity, healing potential and progress 

non-invasively, which are mostly depend on visual inspection only.
The rational of this study was to synthesized 99mTc-PGPIKVAV- 
hydrogel as a SPECT probe for non-invasive assessment of healing 
Materials and Methods: The peptide was synthesized on rink 
amide resin via Fmoc chemistry by employing SPPS by coupling 
(HOBT/DIC) and deprotection (20% (v/v) piperidine). The peptide 
conjugate was cleaved from resin by TFA cocktail. The peptide-
hydrogel formulation was developed using a polymer sodium 
carboxymethylcellulose(CMC). Various analytical techniques were 
used to evaluate the formation & efficacy of peptide hydrogel 
formulation. The biocompatibility of synthezied peptide was 
evaluated by hemolytic,cell integrity and MTT studies. The in vitro 
cell proliferation study was performed in HUVEC cell to evaluate 
the proliferation ability. The peptide hydrogel radiolabelling 
was optimized with 99mTc in aqueous solution at pH 4-7. Results: 
The synthesized peptide conjugate was purified by HPLC and 
characterized by molecular ion peak at 779.3451 [M+H]+ in Mass 
Spectrometry. The physiochemical characterization of peptide 
hydrogel formulation i.e. swelling ratio (96%), viscosity (10000 
cps), spreadibility (10 mm), etc had shown the potential for topical 
application. The biocompatibility (erythrocytes lysis was observed 
to be 4.71%, No cellular cytotoxicity upto 100nm concentration 
in HUVEC cell) and cell proliferation studies reveal the safety and 
stability of peptide with significant rate of proliferation upto 100nm 
concentration. The peptide hydrogel formulation binds with 99mTc 
with high efficiency (~80%). The preliminary SPECT images showed 
peptide hydrogel remains at the wound site for specific time frame. 
Conclusion: The in-vitro results indicate that peptide hydrogel has 
good wound healing potential. The imaging techniques showed 
that topically applied peptide hydrogel remains at the administered 
area for 12-24h. This preliminary study could add the added 
advantage to examine the wound severity and healing potential 
non-invasively.

EP-521
Radioactive iodine labelled mesenchymal stem cell (MSC)-
exosomes and their CD73 enzymatic activities
C. Yang1, R. Lai2, V. Phua1, S. Lim2, D. Ng1;  
1Singapore General Hospital, Singapore, SINGAPORE, 2Institute 
of Molecular & Cell Biology, A*STAR, Singapore, SINGAPORE.

Aim/Introduction: MSC-derived exosomes have shown therapeutic 
potential in the areas of cardiovascular, orthopaedic, ophthalmologic, 
immune, dermatologic diseases and radiation sickness. Efficient 
radioisotope-labelling of exosomes remains as a challenging 
process. We aim to radiolabel exosomes with iodine-131 using both 
chloramine-T and Pierce Iodination methods, and characterized 
integrity of I-labelled exosomes via their CD73 enzymatic activities. 
Materials and Methods: Two classic radio-iodination methods 
have been used to label exosomes due to several advantages: 
relatively long half-life of I-131 (half-life 8 days) and I-124 (half-life 
4.2 days, 25.6% positron emission) could enable a desired tracking 
kinetics of exosomes in vitro and in vivo; radiolabelling peptides 
and antibodies with iodine is a well-established chemistry; the 
unlabelled free iodine after radio-labelling can be easily removed 
to reach high radiochemical purity. The integrity of I-labelled 
exosomes is important in the reproducibility and development of 
exosome clinical therapeutics and can be characterized by their 
CD73 enzymatic activities. In order to test the integrity of I-labelled 
exosomes, no radioactive iodine was labelled to exosomes 
for their CD73 enzymatic activity measurements in biological 
laboratory. Results: By using chloramine-T, the radiolabelling yield 
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of 131I-labelled exosomes achieved ~30-40% with a radiochemical 
purity > 90% after running through PD10 column purification. 
Using Pierce Iodination, the radiolabelling yield drops to ~15-20% 
(Table 1), radiochemical purity achieved >90% after the same 
purification process. The CD73 enzymatic activity measurements 
showed that chloramine T radiolabelling affected the structures 
of I-labelled exosomes as the CD73 enzymatic activity of I-labelled 
exosomes was destroyed, the particle size became much larger 
and caused broader I-labelled exosome size distribution. While 
with Pierce iodination the CD73 enzymatic activity drops by 50 
% when compared to that of the unlabelled exosomes, and the 
particles kept the same size. Conclusion: By using chloramine T 
method, the CD73 enzymatic activity of I-labelled exosomes was 
destroyed, suggesting the labelling process damaged the structure 
of exosomes. In comparison, by using Pierce Iodination method, 
the CD73 enzymatic activity preserved, indicating that exosomes 
can be radiolabelled using Pierce Iodination for in vitro and in vivo 
tracking and pharmacokinetic studies. 

EP-522
Using Non Invasive Imaging to Evaluate the Curcumin 
Conjugated Gold Nanoparticles (C-AuNPs) as a Potential 
Diagnostic Agent
C. Jha1,2, C. Singh1,3, R. Varshney1, J. Randhawa4, A. Kaul1, A. 
Mishra1, K. Manna*2, R. Mathur*1;  
1Institute of Nuclear Medicine and Imaging Sciences, DRDO, Delhi, 
INDIA, 2Department of Chemistry, Indian Institute of Technology, 
Delhi, INDIA, 3Department of Chemical Engineering, Indian 
Institute of Technology, Delhi, INDIA, 4School of Engineering, 
Indian institute of Technology Mandi, Himachal Pradesh, INDIA.

Aim/Introduction: Curcumin can be used as a reducing and 
capping agent for the synthesis of gold nano-particles (AuNPs), 
to eliminate its cytotoxicity for biomedical applications. This 
conjugation is mutually beneficial as it also helps in increasing the 
solubility and bioavailability of Curcumin. The focus in this work is to 
synthesize, stabilize and functionalize AuNPs using Curcumin and 
in return leverage AuNPs for improving the limitations of Curcumin. 
Materials and Methods: Synthesized Curcumin gold nano-particles 
(C- AuNPs, hydrodynamic diameter 29 ± 8 nm, PDI of 0.35) in a 
single step using Curcumin as a reducing and capping agent with 
absorption at 528 nm (wine red color). Various analytical techniques 
were used to evaluate the synthesized nano-conjugate. The 
biological stability and application was studied using heamolysis, 
blood kinetics, and bio-distribution after labeling with 99mTc. Toxicity 
and the bio-dosimetry of the nano-conjugate were also evaluated. 
Results: Biocompatibility and the biological integrity of the nano-
conjugate is evident from the hemolysis studies and the serum 
stability (≥ 95%) over 24 hrs. The radiolabeled nano-conjugate 
shows prolonged circulation and enhanced bioavailability of 
Curcumin as can also be seen in the SPECT and optical images. The 
bio-distribution in tumor mice shows an appreciable difference in 
the tumor vs. the contra-lateral muscle. The toxicity studies show 
that the blood profile is comparable to the control, over 15-days 
except for elevated WBC values. The biochemical assay also shows 
AST and ALT values comparable to the control. Bio dosimetry of 
the nano-conjugate C-AuNPs shows the radiation dose received 
in each organ due to C-AuNPs, as negligible. Conclusion: For 
diagnostic applications, the overall toxicity is negligible for C-AuNPs. 
The SPECT- Optical Images highlight the possibility of using this 
conjugate as a bimodal imaging agent however, for any therapeutic 
applications we need to do a longer study to rule out any material 
related toxicity. 
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EP-523
Automated cassette-based synthesis of [18F]FAPI-74 
via [18F]AlF strategy for routine production in a GMP 
environment
N. Emmanuel1, D. Goblet1, G. Decoux1, V. Kramer2, F. Valla3, J. 
Agudelo3;  
1IBA, Louvain-la-Neuve, BELGIUM, 2Positronpharma, Santiago, 
CHILE, 3SOFIE, Dulles, VA, UNITED STATES OF AMERICA.

Aim/Introduction: Fibroblast activation protein (FAP) is 
overexpressed in the stroma of a variety of cancer types in humans1. 
For this reason, such target is considered a very attractive imaging 
biomarker. Recently, small molecules labelled with PET isotopes, 
in particular Fluorine-18, targeting FAP have emerged1,2,3. Robust 
automated synthesis in a GMP environment is crucial to ensure 
a reliable routine production of this radiopharmaceutical. In this 
abstract, optimized and fully automated synthesis of [18F]FAPI-74 in 
a disposable, cassette-based module and its quality control results 
will be described. Materials and Methods: One-pot automated 
synthesis has been established on a cassette-based synthesizer. 
The [18F]fluoride was trapped on a QMA cartridge and eluted 
with 500 µL of a mixture of EtOH/NaCl 0.9% (2:3) into the reactor. 
Subsequently, the precursor solution (72 µL of aqueous solution 
of FAPI-74 precursor (1 mg/mL), 300 µL MeCN, 300 µL of a 20 mM 
ascorbic acid solution and 10,8 µL of 10 mM AlCl3) is added to the 
same reactor. The fluorination was performed at 100  for 5 minutes. 
The reaction mixture was then diluted with Ascorbate buffer (pH 
4.7) and purified with HLB light cartridge. [18F]FAPI-74 was eluted 
with 3 mL of ethanol 66%. Final formulation can be adapted by 
end-user depending on desired shelf-life. The overall synthesis time 
was 20 minutes. Quality control tests were performed including 
appearance, pH, radionuclidic purity, radiochemical purity, 
chemical purity and residual solvents. Results: In this present study, 
automated radiosynthesis of [18F]FAPI-74 has been achieved with 
radiochemical yields varying from approximately 50% non-decay 
corrected (n.d.c) for incoming activity up to 74 GBq and >30% n.d.c. 
at incoming activities as high as 111 Gbq. In all cases, radiochemical 
purity was >95% and residual solvents below ICH Q3 limits. 
Conclusion: Fully automated, optimized and simplified synthesis 
of [18F]FAPI-74 has been obtained on cassette-based module with 
high radiochemical and chemical purity. Ready-to use consumables 
will be made available to help streamline routine clinical production 
in a GMP setting. References: [1] T. Lindner, A.Loktev, F.L.Giesel, C. 
Kratochwil , A. Altmann and U. Haberkorn, EJNMMI Radiopharmacy 
and Chemistry 4 (16);2, 2019 [2] F.L. Giesel, S. Adeberg, M.Syed, T. 
Lindner, L. D.Jiménez-Franco, E.Mavriopoulou, F.Staudinger, E. 
Tonndorf-Martini, S.Regnery, S.Rieken, R. El Shafie, M. Röhrich, P. 
Flechsig, A. Kluge, A.Altmann, J.Debus, U.Haberkorn, C.Kratochwil; 
J. of Nuclear Med, 62 (2) 201-207, 2021. [3] S.Imlimthan, E.S. Moon2, 
H. Rathke, A.Afshar-Oromieh, F. Rösch, A. Rominger, E. Gourn; 
Pharmaceuticals 2021, 14, 1023, 2022.
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EP-524
Novel Synthesis of [18F]UCB-J
S. Forsback1, T. Keller1, E. Kerminen1, F. Lopez-Picon1, J. Rajander2, 
A. K. Kirjavainen1, O. Solin1;  
1University of Turku, Turku, FINLAND, 2Åbo 
Akademi University, Turku, FINLAND.

Aim/Introduction: [11C]UCB-J is a promising radiopharmaceutical 
for the imaging of the synaptic vesicle protein 2A (SV2A) (1,2). 
Numerous studies have been published on synthesis development 
and automation of [11C]UCB-J (3,4,5). However, the relatively short 
half-life of carbon-11 imposes some limitations on the use of [11C]
UCB-J, etc. as a need for more syntheses to be carried out. Previously 
[18F]UCB-J has been synthesised by nucleophilic fluorination using, 
iodonium ylides and iodonium salts in relatively low radiochemical 
yields (6). Presented in this study is the synthesis of [18F]UCB-J from a 
tri-methyl tin precursor, using the electrophilic fluorination reagent 
[18F]Selectfluor bis(triflate) and an initial precilincal evaluation 
in female Wistar Rats. Materials and Methods: [18F]UCB-J was 
synthesised by utilising the previously described electrophilic 
fluorination methodology using [18F]Selectfluor bis(triflate) (7). 
In vivo PET imaging was carried out in female Wistar Rats (n=4). 
Results: [18F]UCB-J was synthesised with a radiochemical yield of 
27.8 ± 3.2% (determined by radioHPLC), a molar activity of 4.4 ± 1.7 
GBq/µmol and a radiochemical purity >99%. In vivo PET imaging 
gave peak SUVs of 5.82 ± 0.40 in the neocortex, 6.94 ± 0.48 in 
the striatum, 6.15 ± 0.66 in the hippocampus, 7.29 ± 0.50 in the 
thalamus and 4.90 ± 0.59 in the cerebellum grey matter at 8-13 min 
post-injection. Conclusion: The possibility to synthesise fluorine-18 
labelled UCB-J in relatively high radiochemical yield eliminates 
downsides of using the short-lived carbon-11 label. This is useful in 
both the preclinical and clinical setting as it allows for more scans 
to be carried out per batch of tracer. Further development of the 
radiolabelling procedure and preclinical evaluation of the [18F]UCB-J 
is ongoing. References: 1. Nabulsi NB, J Nucl Med. 2016; 57, 5, 777-
784 2. Toyonaga T, J Nucl Med. 2019; 60, 12, 1780-1786. 3. Onega M, 
Eur J Nucl Med Mol Imaging. 2017; 44(Suppl 2), S528 4. Sephton SM, 
J Label Compd Radiopharm 2020; 63, 3, 151-158 5. Rokka J, J Label 
Compd Radiopharm. 2021; 64, 11, 447-455. 6. Li S, Eur J Nucl Med 
Mol Imaging. 2019; 46, 9, 1952-1965 7. Keller T, Mol Imaging Biol. 
2017; 19, 736-745

EP-525
Methodological development of the intravesical injection 
of 89Zr-girentixumab for the trial PERTINENCE: Technical 
feasibility, radiation protection, dosimetry
A. Grassal1, C. Rousseau2, C. Pitel1, F. Delaunay1, N. Varmenot2, M. 
Frindel1, L. Ferrer2, J. Chatal3, A. Rauscher1, P. Baumgartner1;  
1ICO Rene Gauducheau, F-44800 St Herblain, FRANCE, 2ICO 
René Gauducheau, F-44800 Saint-Herblain, Nantes Université, 
Univ Angers, INSERM, CNRS, CRCI2NA, F-44000, Nantes, 
FRANCE, 3ATONCO SAS, F-44800, St Herblain, FRANCE.

Aim/Introduction: PERTINENCE is an open-label imaging study to 
investigate the feasibility of intravesical use of 89Zr-Girentixumab 
(89Zr-TLX250, TELIX Pharmaceuticals Ldt) in non-muscle infiltrating 
bladder tumors (NIMBT). The aim of this work was to establish 
a procedure detailing the technical methods allowing the 
bladder instillation of the radioactive product. Radiation safety 
measurements were collected to estimate occupational exposure 
during the procedure stages. Materials and Methods: Regarding 
the intravesical injection of the radiopharmaceutical: medical 
devices were chosen to have a straightforward assembly procedure, 
minimizing the risk of radio- and microbiological contamination and 

to be as non-invasive as possible. The patient is catheterized with a 
3-way urinary catheter. One channel is used to inflate the balloon, 
another to connect the urine collection bag. On the third one, a 
perfusor is connected to a saline solution bag on which a three-
way stopcock is inserted. The syringe containing 89Zr-TLX250 is 
injected through this valve. Instillation duration is 1.5 hour. Injection 
was carried out at the patient’s bed by a trained technologist 
assisted by the radiopharmacist. For both, occupational exposures 
were evaluated for whole-body, lens and extremities with the 
use of OSL detectors (Landauer®). Results: Assembly procedure 
was optimized after mock training using an empty bag of saline 
solution as a bladder and a stained solution syringe mimicking the 
radiopharmaceutical rending possible identification of leakage. 
After first patient injection, the procedure was revised to simplify 
it and improve patient comfort. Urinary catheter was removed 
directly after injection. Regarding technical, injections went well for 
4 patients instilled. Occupational exposure of whole-body and lens 
led to a maximum 22 µSv (0.1% of 20mSv annual dose limit); 151 
µSv for extremities (0.03% of 500mSv annual dose limit). 45 and 166 
protocols per year would be required to achieve 5% of respective 
limitations. Conclusion: The assembly carried out allows the 
instillation of the desired activity of 89Zr-TLX250 and without major 
radioactive contamination. The procedure secures and ensures 
the repeatability of each step during the injection. These data are 
reassuring for the future, indeed, in the long term the objective is 
to propose a local treatment with the same antibody labeled with 
Astatine-211. From radiation safety standpoint, no overexposure 
within good practicing was observed nor significant adverse event 
occurred during the instillation. No specific waste management 
protocol was required for this study.

EP-526
Synthesis of Novel Zirconium-89 Labled Rhodamine: A 
Potential PET Myocardial Perfusion Imaging Agent
I. Aljammaz;  
King Faisal Specialist Hospital and Research 
centre, Riyadh, SAUDI ARABIA.

Aim/Introduction: Myocardial infarction is the leading cause of 
death in most of the countries, and myocardial perfusion imaging 
(MPI) is an important tool in the evaluation of myocardial ischemia 
and infarction. Currently, MPI are usually performed using single-
photon radiopharmaceuticals such as 99mTc-MIBI, 99mTc-tetrofosmin 
and 201Tl-chloride. Unlike single-photon emission computed 
tomography (SPECT), Positron emission tomography (PET) imaging 
offers several advantages imaging in MPI application including 
better sensitivity, higher spatial resolution and an improved 
attenuation correction. The currently used PET tracers for MPI 
studies (13NH3, 82Rb and 15O-water) have limitations such as high 
cost or the need of on-site cyclotron for production. Due to the 
ideal physical properties of fluorine-18, various 18F-tracers for MPI 
were developed. Materials and Methods: Rhodamine dyes are 
known to accumulate in the heart; therefore, several 18F-, 68Ga- 
and 64Cu-labeled esters of rhodamine B were reported recently 
as potential MPI agents. Due to the various advantages offer by 
89Zirconiumr (89Z), many 89Zr-based imaging agents have already 
been developed and tested in humans. Thus, as part of our on-
going research effort to develop novel radiotracers for MPI studies, 
we here report the synthesis and preclinical evaluation of new 
89Zr-defroxamine-rhodamine (89Zr-DFO-rodamine) conjugate. The 
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synthetic approach for the preparation of 89Zr-DFO-rhodamine 
conjugate was simple and straightforward. Solution of 89ZrCl4 (37-
300 MBq) were reacted with DFO-rhodamine conjugate (20 µg) 
in acetate buffer (pH ~4.5) at 90oC and different time range. Work 
up of these conjugates using C-18 Sep-Pak cartridge column gave 
89Zr-DFO-rhodamine conjugate in quantitative radiochemical 
yield and purity as assessed by TLC and HPLC in less than 25 min 
Results: The synthetic approaches hold considerable promise 
as rapid and simple method for radiolabeling of rhodamine with 
89Zr in high radiochemical yield and in short time. The stability of 
89Zr-DFO-rhodamine conjugate was determined in human plasma 
and revealed that this radioconjugate remained stable during 
incubation at 37oC for at least 4 h. In vivo characterization in normal 
Fischer rats at 60 min p.i., showed high myocardial uptake (~ 10 % 
ID/g). Conclusion: Initial cardiac imaging study using animal PET/
CT imaging modality; demonstrate that this radioconjugate may be 
useful for MPI studies using PET. However, further evaluation is in 
progress.

EP-527
[18F]F and [11C]C kenpaullone labelling: a potential 
Alzheimer’s disease diagnostic agent
M. Zeni1, J. Gambini1, P. Duarte1, A. Rey2, J. Giglio1;  
1Centro Uruguayo de Imagenología Molecular, 
Montevideo, URUGUAY, 2Facultad de Química, 
Universidad de la República, Montevideo, URUGUAY.

Aim/Introduction: The phosphotransferase glycogen synthase 
kinase 3-beta (GSK-3β) plays a pivotal and central role in the 
pathogenesis of both sporadic and familial forms of Alzheimer´s 
disease (AD), gaining attention as a potencial biomarker of a AD. 
9-Bromo-7,12-dihydroindolo[3,2-d][1]benzazepin-6(5H)-one 
(Kenpaullone, IC50=23 nM) is an ATP-competitive inhibitor of GSK-
3β that can be use as a potential diagnostic radiotracers for AD. 
The objective of this study was the labelling of Kenpaullone, with 
[18F]F ([18F]KEN) and [11C]C ([11C]KEN). Materials and Methods: [18F]
KEN was synthesized by preparation of 1-[18F]fluoro-2-(tosyloxy)
ethaneby nucleophilic substitution on a SYNTHRA RNplus Research 
platform followed by the manual reaction with kenpaullone. 
The fluorinated intermediate was purified via a silica solid phase 
extraction cartridge. Labeling with [11C]C was performed by 
methylation with [11C]CH3I in a TracerLABFXc-pro module (GE)). 
Both labeling reactions were optimized using 5-bromoindole due 
to the high cost of kenpaullone. The parameters for optimization 
were: i) base (NaOH, Li2CO3, K2CO3), ii) solvent (DMSO,DMF,MeCN), 
iii) temperature 120-145°C for [18F]F and 65-135°C for [11C]), iv) 
time 5-60 minutes for [18F]F and 1-6 min for [11C]) and v) mass 
of 5-bromoindole (1.5-10 µmol for [18F]F and 2.55-15.3 µmol for 
[11C]). Once the parameters were optimized, kenpaullone was 
labeled with [11C]C and [18F] under the selected conditions. The 
radiochemical purities the intermediates and the final product were 
evaluated by HPLC using a C18 column. Results: The parameters 
that had the greatest impact on the reaction yield were base and 
temperature. The best conditions for labeling with [18F]F were: 
temperature of 145°C in 0.3ml of dry DMSO for 10min using 4mg of 
Cs2CO3 and 1,5µmol 5-bromoindole, obtaining a yield of 25%ndc. 
Under these conditions the labeling of kenpaulone resulted in 
a yield of 30%ndc and a RCP>90%. For [11C]C the highest yield 
was 37%ndc, which was achieved at 95°C in 0.3mL dry DMSO 
for 4min with 4mg Cs2CO3 and 15.3µmol 5-bromoindole. These 

conditions were selected for the labeling of kenpaullone, obtaining 
a yield of 40%ndc and a RCP>90%. Conclusion: Optimization of 
the synthesis of kenpaullone labeled with [18F]F and [11C]C was 
possible, confirming the usefulness of 5-bromoindole as a lower-
cost optimization model. The products were obtained in adequate 
yield and were stable in the reaction medium for at least 3 hours. 
Ongoing physicochemical and biological evaluation will allow seek 
to determinate the usefulness of [18F]KEN and [11C]KEN as a tracers 
of GSK3 activity and its role a potential AD diagnostic agent. 

EP-528
Synthesis, characterization, and radiosynthesis of fluorine-
18-AVT-011 as a Pgp chemoresistance imaging marker
R. Thakur1, P. Kumar1, P. Acharya2, A. Kumar1, M. Kumar1, A. 
Mohammed3, M. Krishnamurhty4, P. UN4;  
1National Institute of Mental Health & Neuro Sciences, Bengaluru, 
INDIA, 2Tripura University, Tripura, INDIA, 3Esente Healthcare, 
Bengaluru, INDIA, 4Sri Shankara cancer Hospital, Bengaluru, INDIA.

Aim/Introduction: P-glycoprotein (Pgp) is the most studied ATP-
binding cassette (ABC) efflux transporter and majorly contributes 
to chemoresistance. In our study, we have synthesized, labeled 
AVT-011 with fluorine-18 (18F) followed by in-vitro and in-vivo 
analysis. Materials and Methods: Tosylate AVT-011 precursor was 
synthesized and characterized by 1H-NMR and 13C-NMR. AVT-011 
was labeled with 18F using the nucleophilic substitution method 
(in a FX2N Tracerlab module) and a standard set of quality control 
was performed. The specificity for Pgp was tested in U87MG cells 
with and without inhibitor (tariquidar). The bio-distribution and in-
vivo stability were tested in the Swiss albino mice. After obtaining 
institute ethical clearance, [18F]-AVT-011 PET imaging was tested in 
breast cancer patients (n = 5). Results: The precursor was synthesized 
with 36 ± 4% yield and 97 ± 2% purity. The labeling was more than 
95% (figure-1) with a yield of 42 ± 2% as evaluated by Radio-HPLC. 
The cell-binding assay showed a specificity of the tracer for Pgp as 
the uptake (30.4 ± 3.1%) increased by twice after blocking (71.7 
± 8.1%) the Pgp receptors. The radiotracer showed a hepatorenal 
excretion pathway for clearance. The uptake was higher in the liver, 
lungs, spleen, and heart at 15 min and decreased at 60 min (figure 
2). The distribution in patients showed similar patterns of uptake 
as observed in animals (figure 3). Conclusion: [18F]-AVT-011 was 
synthesized successfully with high radiochemical purity and yield. 
The in-vitro and in-vivo studies proved its specificity for Pgp and 
safe for patient use. 

EP-529
Efficacy of 18F-DCFPyL PET/CT in patients with Biochemical 
Recurrence of Prostate Cancer
Á. Alonso García1, M. L. Bravo-Ferrer Moreno1, M. A. Asensio 
Ruiz1,2, M. T. Martínez Martínez1,2;  
1Unidad de Radiofarmacia Hospital Virgen de la Arrixaca, 
Murcia, SPAIN, 2Instituto Murciano de Investigación 
Biosanitaria (IMIB)-Arrixaca, Murcia, SPAIN.

Aim/Introduction: Recurrent prostate cancer is typically detected 
by a rising prostate-specific antigen (PSA) and may reflect local or 
distant disease. Positron emission tomography (PET) radiotracers 
targeting prostate-specific membrane antigen, such as 18F-DCFPyL, 
have shown promise in restaging men with recurrent disease and 
has the potential for detecting sites of metastatic prostate cancer. 
The aim of this study was to evaluate the diagnostic efficacy of 
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18F-DCFPyL for biochemical recurrence of prostate cancer as a 
function of their PSA value with patients of our hospital. Materials 
and Methods: A retrospective study between December 2020 
and March 2022 based on patients with biochemical recurrence of 
prostate cancer who underwent scanning with 18F-DCFPyL PET/CT 
was conducted. Demographic, diagnostic, therapeutic and clinical 
variables were collected, including previous 18F-Choline PET/CT 
scan. Imaging was performed 90 min after a bolus administration 
of 333 ± 33 MBq of 18F-DCFPyL, according to Nuclear Medicine 
Department procedure. Results: The study incorporated 40 
patients with a median age of 68 years (range, 49-84). Nearly totally 
(92.5%) of the patients had undergone radical prostatectomy, 47.5% 
underwent radical prostatectomy and radiation therapy and 5% 
only received radiotherapy. 58% of the patients had a total Gleason 
score below 8 (range, 5-9). The median PSA level was 0.87 ng/mL 
(range, 0.22-61.4). In 28 out of 40 PET/CT scans (70%), one or more 
lessions suggestive of cancer recurrence was detected (‘positive 
scan’). The detection rates based on PSA were: 8/14 scans (57%) 
with PSA values <0.5 ng/ml; 9/11 (82%) with PSA 0.5 to ≤1.0 ng/ml; 
5/7 (71%) with PSA >1.0 to <2.0 ng/ml and 6/8 (75%) with PSA ≥2.0 
ng/ml. Patients with PSA values ≥2.0 ng/ml had previously done 
a 18F-Choline PET/CT. In this 8 patients studied, 18F-DCFPyL had a 
positivity rate of 75% against a positivity for 18F-Choline of 38% (3/8). 
18F-DCFPyL allowed to visualize lesions in 60% of the cases where 
18F-Choline was negative. Conclusion: 18F-DCFPyL PET/CT offers 
higher detection rates than 18F-Choline for biochemical recurrence 
of prostate cáncer, in agreement with previous studies.

EP-530
Optimization of Radiolabelling of 68Ga-MAA with varying 
incubation temperature and time
M. Babu1,2, P. Bhardwaj1,2, N. Nisar1,2, k. Chitnis1,2, A. K. Jha1,2, S. 
Mithun1,2, V. Rangarajan1,2, S. Mallick1,2;  
1Department of Nuclear Medicine and Molecular Imaging, 
Tata Memorial Hospital, Mumbai, INDIA, 2Homi Bhabha 
National Institute (HBNI), Deemed University, Mumbai, INDIA.

Aim/Introduction: 99mTc labeled Macroaggregated Albumin 
(MAA) has been used conventionally since 1965 as lung perfusion 
imaging agent. 68Ga-MAA as opposed to the commonly used 
99mTc-MAA, provides advantage of higher sensitivity, improved 
spatial resolution, needs lesser time for acquisition, and improved 
specificity of PET compared to SPECT. Inhouse preparation of 68 
Ga MAA was performed using the procedure stated in (1). Since 
68Ga has a significantly shorter physical half-life (68 minute), the 
prolonged heating time leads to drastic decay of the formulation. 
This study aims to optimize radiolabelling by varying the incubation 
temperature and time Materials and Methods: Macroaggregated 
albumin was extracted from commercially available lyophilized 
MAA kits (BRIT) by reconstituting in saline and centrifugation to 
remove additives from the kit. The extracted macroaggregates 
were resuspended to 1 ml in 0.9% saline and stored in a freezer 
(-4°C). For radiolabeling, approximately 2.5lakh MAA particles 
were transferred into the vial containing ~5 mCi of 68GaCl3 
eluted from 68Ge/68Ga generator (iTG Gmbh) at a reaction pH 
of 4.5. The reactants were then incubated in an oscillating water 
bath in different settings, namely, 850C for 20mins, 900C for 10 
minutes and 950C for 5mins. Radiochemical purity (RCP) of the 
preparation was measured by instant thin layer chromatography 
(ITLC). 0.1 M Sodium Citrate mobile phase and silica gel ITLC strip 

as stationary phase were used to determine RCP immediately after 
reconstitution, 1 hour, 2 hour, 3 hour and 4 hour post preparation 
and compared for both reaction temperatures. Results: Average 
RCP for 68Ga-MAA preparation after heating at 850C, 900C and 
950C was 99.23±1.1, 96.95±2.9 and 98.89±0.75 respectively, 
immediately after preparation. The mean %RCP of all preparations 
till 4hours is shown in table 1. Radiochemical yield for 850C , 
900C and 950C was 73.65%, 85.82%, and 93.15% respectively. 
Conclusion: The 68Ga MAA preparation gave >90% RCP on heating 
at 900C for 10min as well as for 850C for 20min and stable up to 
4 hours after preparation. However, preparations heated at 950C 
and 850C had higher mean %RCP than the preparation at 900C. 
The radiochemical yield was highest for 950C owing to the reduced 
heating time. References: Sneha Mithun, Ashish k. Jha, Pradip 
Chaudhari, Bhabani Shankar Mohanty,Sharada Sawant,Nilendu 
C. Purandare,Archi Agrawal,Sneha Shah,Venkatesh Rangarajan. 
Optimization of in-house formulation pf 68 Ga macroaggregated 
albumin using commercially available macro aggregated albumin 
cold kit. Indian J Nucl Med[serial online] 2016;31,Suppl S1:4-28.O-18
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EP-531
Exploring the potential of high-specific activity 
Samarium-153 for targeted radionuclide therapy with 
[153Sm]Sm-DOTA-TATE
C. Segers1, K. Vermeulen1, M. Van de Voorde1, N. Daems1, C. 
Duchemin2, S. Perez Rodriguez1, M. Crabbé1, R. Heinke2, B. Ponsard1, 
L. Geenen1, J. Nonnekens3, L. Lambert4, C. Bernerd2, A. Burgoyne1, T. 
E. Cocolios2, T. Stora4, M. Ooms1;  
1SCK CEN, Mol, BELGIUM, 2KU Leuven, Leuven, BELGIUM, 3Erasmus 
MC, Rotterdam, NETHERLANDS, 4CERN, Geneva, SWITZERLAND.

Aim/Introduction: Samarium-153 is a promising radionuclide 
for targeted radionuclide therapy (TRNT) because of its favorable 
decay characteristics. Besides a half-life of 1.93 days and β- particles 
emission (705 keV, 635 keV), 153Sm also emits γ photons (103 
keV) suitable for SPECT imaging and increasing its theranostic 
potential. Although 153Sm has not yet been exploited due to limited 
specific activity resulting from its carrier-added production route 
(152Sm(n,γ)153Sm), we were able to produce high specific activity 
153Sm by applying mass separation following neutron activation 
[1]. Here, we report the radiolabeling of somatostatin analogue 
DOTA-TATE with high specific activity 153Sm and subsequent 
efficacy evaluation. Materials and Methods: 153Sm was produced 
by neutron activation in the BR2 reactor at SCK CEN and mass 
separated at CERN Medicis. In vitro stability of [153Sm]Sm-DOTA-
TATE was evaluated in radiolabeling buffer, PBS and human serum. 
Saturation binding and internalization assays were performed 
using the somatostatin receptor positive AR42J pancreatic cell line. 
In vivo biodistribution of [153Sm]Sm-DOTA-TATE was assessed in 
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healthy BALB/c mice and CA20948 pancreatic tumor-xenografted 
mice (n=4/time point) at different time points post-injection (1h, 
4h, 24h and 72h p.i.). At the same time points, CA20948 tumor-
xenografted mice were subjected to SPECT imaging. Additionally, 
to identify organs where 153Sm accumulates upon release from the 
peptide complex, biodistribution of free (unlabeled) 153SmCl3 was 
investigated in healthy BALB/c mice. Results: [153Sm]Sm-DOTA-
TATE appeared stable up to 7 days after radiolabeling. Saturation 
binding confirmed high affinity binding (KD = 29.33 nM) with up 
to 16% of the cell-associated activity internalized. Biodistribution 
studies in healthy mice showed rapid renal clearance with limited 
retention in the spleen and kidneys. No radioactivity accumulated 
in the 153SmCl3 targeted organs confirming the in vivo stability 
of the [153Sm]Sm-DOTA-TATE complex. Biodistribution studies in 
CA20948 tumor-xenografted mice showed high tumor uptake (6 
%ID at 4h p.i.) with limited retention in other organs. Tumor uptake 
was sustained as indicated by the tumor to kidney ratio (2.5 at 1h 
p.i. vs 19.2 at 72h p.i.). High tumor selectivity was supported by high 
contrast SPECT images. Conclusion: This study demonstrates the 
potential of mass separated 153Sm with high specific activity for TRNT 
applications. [153Sm]Sm-DOTA-TATE was found to have favorable 
pharmacokinetic properties with high tumor accumulation in 
tumor-xenografted mice, as indicated by biodistribution studies 
and SPECT imaging. To provide insights in the therapeutic efficacy 
of [153Sm]Sm-DOTA-TATE, in vitro evaluations are being finalized. 
References: [1] Van de Voorde M, et al. Front Med (2021)

EP-532
Thallium-201 (201Tl) - Labelled Prussian Blue Nanoparticles 
for Auger-Meitner Electron-Emitter Radionuclide Therapy
K. Osytek1, J. Pellico1, P. Blower1, S. Terry1, V. Abbate2;  
1School of Biomedical Engineering and Imaging 
Sciences, London, UNITED KINGDOM, 2Institute of 
Pharmaceutical Sciences, London, UNITED KINGDOM.

Aim/Introduction: Auger-Meitner electron-emitters have potential 
for targeted treatment of small tumours due to their high linear 
energy transfer (LET) but short-range emissions. 201Tl, known from its 
previous use in myocardial perfusion scintigraphy, releases around 
37 Auger-Meitner and other secondary electrons per decay [1], and 
shows significant radiotoxic effect in breast and prostate cancer 
cells when internalised [2]. However, further progress is hindered by 
the lack of efficient chelators for 201Tl targeted delivery. Prussian blue 
particles can efficiently bind thallium and are recognised antidotes 
for thallium poisoning. In this study, we synthesised chitosan-
coated Prussian blue nanoparticles (PBNPs) for potential targeted 
201Tl delivery and assessed their radiotoxicity in vitro. Materials and 
Methods: PBNPs were synthesised based on a previously published 
method [3] and radiolabelled with [201Tl]TlCl at room temperature in 
aqueous conditions. 201Tl-PBNPs radiolabelling yield was measured 
by thin-layer chromatography and stability was tested under various 
conditions. Specific cellular uptake and clonogenic survival were 
determined in A549 lung cancer cells incubated with 201Tl-PBNPs. 
The γH2AX method was used to visualise and quantify nuclear 
DNA damage. Results: Chitosan-coated PBNPs were synthesised 
with highly positive zeta-potential (+41.8 ± 3.0 mV) and size below 
100 nm. The average radiolabelling yield with 201Tl was 89.4 ± 7.7% 
after 3-hour incubation. PBNPs were stable in various conditions 
for at least 72 h. Cellular uptake of 201Tl-PBNPs in A549 cells ranged 
between 10.0 - 20.0% for 250,000 cells after 3 h incubation time 

(PBNPs: 0.05 to 0.01 mg/ml). Toxicity assays showed significant 
reduction in clonogenic survival compared to non-treated cells 
with an estimated average activity of 0.6 Bq/cell to achieve 90% 
reduction in clonogenicity. 201Tl-PBNPs increased the amount of 
DNA damage per nucleus by 3.5-7.9 fold (201Tl activity range: 0.25-
1 MBq/well) compared to the negative control. Conclusion: 201Tl 
bound by PBNPs showed considerable radiotoxicity, offering a 
method for future 201Tl targeted delivery. References: 1. Howell R. 
Radiation spectra for Auger‐electron emitting radionuclides: Report 
No.2 of AAPM Nuclear Medicine Task Group No.6. Medical Physics. 
1992;19:1371-83. 2. Osytek KM, Blower PJ, Costa IM, Smith GE, Abbate 
V, Terry SYA. In vitro proof of concept studies of radiotoxicity from 
Auger electron-emitter thallium-201. EJNMMI Research. 2021;11.3. 
Li X Da, Liang XL, Ma F, Jing LJ, Lin L, Yang YB, et al. Chitosan stabilized 
Prussian blue nanoparticles for photothermally enhanced gene 
delivery. Colloids and Surfaces. 123:629-38.

EP-533
Structure based In silico design, synthesis and preliminary 
assessments of Neurokinin-1 receptor (NK1R) targeted 
radiolabeled small molecules as potential neuroblastoma 
theranostic agents
P. Jha1,2, H. Berglund1, S. Lundsten1, U. Rosenström3, M. Nestor1;  
1Department of Immunology, Genetics and Pathology, 
Rudbeck Laboratory, Uppsala University, Uppsala, 
SWEDEN, 2Department of Radiology, University of Texas 
Southwestern Medical Centre, Dallas, TX, UNITED STATES OF 
AMERICA, 3Department of Medicinal Chemistry, Biomedical 
Centre, Uppsala University, Uppsala, SWEDEN.

Aim/Introduction: The neurokinin 1 receptor (NK1R) is a highly 
interesting molecular target for theranostic applications. It is 
expressed in neuroblastoma (NB) as well as in other childhood 
cancers such as leukemia and osteosarcoma, where it plays a crucial 
role in carcinogenesis by modulating apoptosis, angiogenesis and 
migration. In the present work, we have designed and developed 
a series of de novo NK1R antagonists, optimized for potential 
radiolabeling to enable theranostic applications. Materials and 
Methods: We employed the structure based in silico techniques 
to design, screen and evaluate the crucial site-specific interactions 
at the active site followed by wet lab synthesis of the selected 
candidates. Radiolabeling was then optimized for the selected 
synthesized molecules, followed by in vitro characterizations 
of binding specificity and therapeutic efficacy on a panel of 
NK1R expressing cell lines. Results: In silico docking studies 
demonstrated antagonistic binding of the NK1R binders, superior 
to benchmarking compounds. The binders were developed 
using multi-step chemical synthesis, all intermediates and final 
compounds were fully characterized using the 1H, 13C and 19F-NMR 
spectroscopy and LC- and HR-MS techniques and purified with 
column chromatography and HPLC when needed with ≥ 98 % 
purity. Initial assessments of selected molecules on neuroblastoma 
tumor spheroids demonstrated reduced spheroid growth for 
increasing molecule concentrations, and Western blot analyses 
validated NK1R-mediated antagonistic effects. Reproducible 
radiochemical yield and radiochemical purity ≥ 95 % were obtained 
for all molecules assessed using ITLC and HPLC. LigandTracer real-
time binding analyses of the lead candidate demonstrated clear 
binding, evaluated with both 1:1 and 1:2 kinetic models, with 
maximal uptake correlated to NK1R cellular density. The therapeutic 
efficacy of unlabeled and radiolabeled lead candidate on various 
NK1R expressing three-dimensional tumor spheroid models, and 
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related cascading effects on the molecular markers such as MYCN, 
NF-κβ, pSrc and PI3K are being further investigated to substantiate 
our findings. Conclusion: In conclusion, new NK1R targeting small 
molecules have been designed using the structure-based drug 
design computational tools, successfully synthesized, optimized for 
reproducible radiolabeling, and assessed in vitro for the therapeutic 
efficacy as the potential treatment of NB. Further in vitro and in vivo 
investigations are required to corroborate our findings. 

EP-534
Study of Radioactive Progeny Recoils Release from 225Ac 
Labelled TiO2 Nanoparticles
M. Sakmár1,2, J. Kozempel2, L. Ondrák2, K. Fialová2, M. Vlk2, A. 
Morgenstern3, F. Bruchertseifer3;  
1Institute of Nuclear Medicine, First Medical Faculty, Charles 
University and General University Hospital Prague, Prague, 
CZECH REPUBLIC, 2Department of Nuclear Chemistry, Czech 
Technical University in Prague, Faculty of Nuclear Sciences and 
Physical Engineering, Prague, CZECH REPUBLIC, 3European 
Commission, Joint Research Centre, Karlsruhe, GERMANY.

Aim/Introduction: Targeted alpha therapy (TAT) plays important 
role in palliative as well as curative treatment of patients with 
oncological diseases. Several radionuclides suitable for TAT are 
decay by emission of α-particle cascade, which can on one hand 
improve therapeutic outcome, but on the other hand also cause 
severe damage to non-target tissues. One strategy to least partially 
reduce this progeny spread over the body is based on the use of 
nanoparticles (NPs) [2]. The aim of this work was to determine the 
fraction of recoiling atoms activity originating from 225Ac decay (221Fr, 
213Bi) and study the progeny wash-out dependence over time and on 
the concentration of TiO2 NPs as a potential carrier of radionuclides 
for TAT. Materials and Methods: TiO2 NPs were prepared by the 
hydrolysis of the tetra-n-butyl orthotitanate with isopropanol. 
Actinium-225 in form 225Ac(NO3)3 was obtained by a separation 
from 229Th source [2]. Preparated TiO2 was labelled with 225Ac by 
the surface sorption in saline. Radiolabelled NPs were centrifuged, 
washed with saline to remove any free 225Ac and its progeny and 
redispersed in saline. Subsequently, solutions containing 100-200 
kBq of [225Ac]TiO2 nanoparticles at a concentration of 1 mg/mL, 
100 µg/mL, 50 µg/mL, 25 µg/mL and 10 µg/mL were prepared. 
The separation of free progeny recoils from NPs was performed 
by two methods: the dialysis and the centrifugation. The obtained 
solutions were measured by γspectroscopy. Samples were washed 
and measured in defined time intervals (30, 90, 180, 360 and 1440 
min). Results: Radiolabelling yields of [225Ac]TiO2 were over 98% in 
all cases. Stability of 225Ac label in NPs was over 95% throughout the 
experiments and at all concentrations. Correction for this release was 
introduced to determine fraction of recoils originating from bound 
225Ac. The released activities of 221Fr and 213Bi were in the range of 
15-50% depending on the separation technique, time, and NPs 
concentration. Conclusion: To summarize, the released activities of 
225Ac and its progeny was measured in this study. The significant 
fraction of released progeny activities may negatively affect the 
performance of TAT. Thus, their spread over body and retention in 
the non-target tissues needs to be carefully addressed in future 
studies. References: [1] KOZEMPEL, Ján, et al. Progress in targeted 
alpha-particle therapy. What we learned about recoils release from 
in vivo generators. Molecules, 2018, 23(3) [2] Morgenstern et al. 
An Overview of Targeted Alpha Therapy with 225Actinium and 
213Bismuth. Current radiopharmaceuticals. 2018 11(3)

EP-535
Administration of [177Lu] Lu-PSMA-617: Validation of a new 
method and first-experience
M. Santos Virosta, I. Romero Zayas, F. Campos Añon, P. Paredes 
Barranco, J. Cordon del Pozo, A. Fritsch Medina, S. Casanueva 
Eliceiry, M. Tormo Ratera, K. Quintero Martínez, D. Fuster Pelfort, E. 
Agusti, J. Rochera Alba;  
Hospital Clinic Barcelona, Barcelona, SPAIN.

Aim/Introduction: [177Lu] Lu-PSMA-617 is a radiopharmaceutical 
used in therapy on clinical trials for patients with metastatic 
castration-resistant prostate cancer (mCRPC).The aim of this 
work is to establish a validated method that allows checking the 
administration in real-time and improve the safety. Materials and 
Methods: Vials of [177Lu] Lu-PSMA-617 (n=21, Activity, described as 
mean(SD) : 7355(106) MBq, volume: 9.3(0.7)mL) were administered 
to the patients by direct dilution/rinsing with 50 mL of normal 
saline solution (NSS) from a syringe pump (50 ml Alaris PK®, 200 
ml/hour). The vial was pierced with 2 spinal needles, its luer-lock 
were connected to their respective infusion lines (20 cm long for 
input from pump to the vial, and 80 cm for output, to the vein 
of the patient). The chamber of air created and the overpressure 
allowed the emptying of the vial. The disappearance of activity 
was measured over time, using a radiation rate detector (µSv/
hour).The Residual activity was measured with a calibrator dose 
and the pertecentage of residual activity was calculated. The proof 
of concept was made at 5 vials with a similar volume and 37(7.4)
MBq of a elution of [99mTc]Tc-pertechnetate.The proof vials were 
not shaken, while the administrations were intermittently shaken 
and washed with a final NSS+air bolus of 10 mL. Results: Initial 
proof of concept experiments shows a fast exponential decrease 
of the radioactivity with the infusion volume (70 % of radioactivity 
was washed out in the first 6 minutes). Dose rate monitoring 
showed a proportional decrease from 2550 (745) to 81.3 (7.4) 
µSv/h, resulting in a graphic with a final asymptotic plateau.The 
90% of the dose was administered in 9.1 (1.5) minutes. Residual vial 
activity, described as % of the initial dose, was 2.51 (1.06) % without 
additional rinsing, versus 0.51 (0.27) % with a final NSS+air bolus 
rinsing. Conclusion: Dose rate monitoring during vial emptying 
allowed effective checking of the administration. The additional 
purge with air decreases the residual activity. This is a validated and 
reliable method of [177Lu] Lu-PSMA-617 administration by direct 
infusion from the vial to the patient. 

EP-536
Post-labelling stability, human biodistribution and whole 
body effective dose to radiation worker from trans-
arterially injected 188Re-N-DEDC lipiodol for treatment of 
inoperable hepatocellular carcinoma (HCC) - A pilot study
N. Kumar, P. Gupta, S. A. Shamim, S. Gamanagatti, Shalimar, C. 
Bal;  
All India Institute of Medical Sciences, New Delhi, INDIA.

Aim/Introduction: Considering the increasing number of HCC 
incidences and mortality in India, a locally available and cost-
effective TARE agent N-DEDC was developed by BARC, Mumbai. 
The β-emitting radionuclide 188Re is obtained as 188ReO4- from 
188W/188Re generator. Because of its easy availability, on-site labelling 
with kits, suitable therapeutic nuclear properties (Eβmax 2.1MeV, 
t1/2 16.9 h) and low energy gamma 155KeV (15% abundance) for 
imaging and dosimetry, it is an attractive candidate for TARE therapy. 
Thus, the present study aimed to check post-labelling stability of 
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188Re-N-DEDC complex, radiation exposure during synthesis, quality 
control (QC), interventional procedure and imaging and finally 
check the human biodistribution of transarterially injected 188Re-
N-DEDC lipiodol. Materials and Methods: Lyophilized freeze dried 
N-DEDC kits (containing 2 vials) were obtained from BARC, Mumbai 
and ReO4- was freshly eluted from 188W/188Re generator. Instant thin 
layer chromatography was performed to check stability of 188Re-N-
DEDC complex in dichloromethane as mobile phase by using ITLC 
scanner and well counter. Human biodistribution was checked 
by planar and SPECT/CT imaging at 2, 6, 12, 24, 48, and 72 hrs in 
NM department after transarterial injection of therapeutic activity 
under fluoroscopic guidance. Whole body radiation exposure 
was measured during synthesis, QC, interventional procedure 
and imaging by pocket dosimeter (ALOKA MYDOSE mini, PDM-
222-SH, Southern Scientific Ltd. UK). Results: Mean radiochemical 
purity (RCP) was 90.81 ± 3.24, 89.78±3.67, 89.22±3.77, 83.57±3.2, 
74.71±5.18, 62.57±3.20, 47±4.43 and 30.28±4.54 at 0, 0.5, 1, 2, 3, 
6, 12 & 24 hrs, respectively. Biodistribution study in 31 patients 
showed localized tracer uptake in lesion with only 6 patients (~19%) 
showing mild lung uptake due to hepato-pulmonary shunt (<20%). 
Faint visualization of kidneys at 2-6 hr whole body imaging with 
maximum uptake in 24-48 hr due to urinary route of elimination. 
Small intestine showed increased 188Re-N-DEDC/lipiodol uptake 
after 12-24 hour due to slow elimination through hepatobiliary 
tract. Mild uptake of free perrhenate was seen in thyroid and salivary 
gland of only 5 patients (~16%). The mean whole body effective 
dose during synthesis, QC, interventional procedure and imaging 
was 9.8±2.06, 1.44±0.51, 3.44±0.98 and 3.27±1.18µSv, respectively. 
Conclusion: The complex was almost stable till 1 hr with very less 
detectable impact on RCP. The whole-body effective dose received 
by personnel involved were well within recommended safety levels 
of occupational dose limits of AERB, i.e., 20 mSv/year (averaged over 
5 years). Biodistibution of N-DEDC was similar to other commercially 
available kits such as HDD.

EP-537
Develop Companion Radiopharmaceutical YKL40 
Antibodies as Potential Theranostic Agents for Epithelial 
Ovarian Cancer
M. Chang, C. Chen, P. Chiang, Y. Kuo, C. Peng;  
Institute of Nuclear Energy Research, Taoyuan, TAIWAN.

Aim/Introduction: Epithelial ovarian cancer (EOC) is usually 
diagnosed at advanced stage with poor prognosis. Theranostic 
agent is the current trend of drug development, but it is lacking 
in EOC. YKL40 is predominantly expressed and involved in the 
tumorigenesis of EOC. In this study, we developed the companion 
theranostic agent target to YKL40. Materials and Methods: We 
measured the YKL40 expression levels in ascites by ELISA and 
correlated with the clinical outcomes of EOC patients. We developed 
the radionuclide labeled In-111/Lu-177-DTPA-YKL40 neutralizing 
antibodies and investigated the radiochemical purity, SPECT/CT 
imaging, bio-distribution and therapeutic responses in ovarian 
cancer xenograft mice. Results: We demonstrated that the YKL40 
expression levels in ascites were significantly higher in the EOC 
patients with serous histologic type, high tumor grade, advanced 
stage, tumor recurrence, chemo-resistance and tumor related 
death. The radiochemical purity of In-111/Lu-177-DTPA-YKL40 
neutralizing antibodies reached more than 90% after 24 hours of 
labeling. SPECT/CT imaging showed that significant accumulation 
of In-111-DTPA-YKL40 antibodies in tumor site of ovarian cancer 
xenograft mice at 24 hours after administration. Lu-177-DTPA-
YKL40 antibodies significantly inhibited tumor growth in ovarian 

cancer xenograft mice Conclusion: Our study indicated that In-
111/Lu-177-DTPA-YKL40 neutralizing antibodies could be potential 
companion theranostic agents for EOC patients. References: 1. Y.C. 
Chiang, C.A. Chen, C.J. Chiang, T.H. Hsu, M.C. Lin, S.L. You, W.F. Cheng, 
M.S. Lai, Trends in incidence and survival outcome of epithelial 
ovarian cancer: 30-year national population-based registry in 
Taiwan, J Gynecol Oncol, 24 (2013) 342-351.2. H.W. Lin, Y.C. Chiang, 
N.Y. Sun, Y.L. Chen, C.F. Chang, Y.J. Tai, C.A. Chen, W.F. Cheng, CHI3L1 
results in poor outcome of ovarian cancer by promoting properties 
of stem-like cells, Endocrine-related cancer, 26 (2019) 73-88.
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EP-538
99mTc-FGF2: A Novel Approach for the Diagnosis of Early 
Tumor Stages
M. Varani1, V. Bentivoglio1, D. Ranieri2, M. Serafinelli1, C. Lauri1, A. 
Signore1;  
1Nuclear Medicine Unit, Department of Medical-Surgical 
Sciences and of Translational Medicine, “Sapienza” 
University of Rome, Rome, ITALY, 2Department of Clinical 
and Molecular Medicine, Faculty of Medicine and 
Psychology, “Sapienza” University of Rome, Rome, ITALY.

Aim/Introduction: The Fibroblast Growth Factors (FGFs) exert 
mitogenic activity by stimulating the growth of endothelial 
cells, fibroblasts, and cancer cells. Several studies have shown its 
involvement in epithelium-mesenchyme transition (EMT) and 
cancer progression. We focus our research on the development of 
a specific radiopharmaceutical targeting FGF receptor 2 (FGFR2c), 
for early detection of cancer metastases, where EMT is at the 
earliest stage. To this aim, we have conducted in-vitro and in-vivo 
experiments in order to find the best protocol to radiolabel the 
recombinant human FGF2 (hrFGF2) and evaluate its specificity to 
its receptors. Materials and Methods: HrFGF2 was first modified 
with a heterobifunctional chelator (6-hydrazinonicotinamide) and 
then radiolabelled with technetium-99m. In order to find the best 
radiolabelling protocol, different amounts of tricine (5, 10, 20 mg) 
stannous chloride (5, 10, 20 ug) and technetium-99m (5, 10, 20 mCi) 
were tested. Labelling efficiency (LE%) was evaluated with ITLC and 
HPLC analysis. An estimate of the binding kinetics and affinity of 
radiolabelled FGF2 to its receptor was obtained from in vitro binding 
assays studies on human keratinocytes overexpressing FGFr2c. 
The formulation with the highest LE% was selected to perform 
biodistribution studies in BALB/c mice. After each time point (1, 
3, 24h) three mice per group were sacrificed and major organs 
collected and counted in a single-well γ-counter. The percentage of 
injected dose per organ (%ID) and percentage of injected dose per 
gram (%ID/g) were calculated. Results: 99mTc-HYNIC-FGF2 showed 
high labelling efficiency (LE>93%) without the need of additional 
purification steps. In vitro binding assays on human keratinocytes 



Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751  S654

expressing FGFR2c showed that our radiopharmaceutical was able 
to bind to the specific receptor within 90 minutes. Dissociation 
studies showed slow dissociation from receptor with a Kd of 
approximately 3.1 nM, confirming the high affinity of radiolabelled-
FGF2 for its receptor. Biodistribution study showed greater uptake 
in RES organs, such as liver, spleen and lungs, with sharp reduction 
of activity in these organs at 24h. Conclusion: The high LE% and 
the high affinity of radiolabelled 99mTc-FGF to its receptor, confirmed 
the validity of these new radiopharmaceutical. Currently, there is no 
option to evaluate in vivo the abundance and expression of FGFR2c 
and this could be achieved by using the radiopharmaceutical 
developed in the present project. References: Ranieri D., et al., 
Cell Commun Signal. 2020, 18, 76. Beenken A., et al., Nat Rev Drug 
Discov. 2009, 8, 235-53.

EP-539
The Pharmacological Effects of Quinuclidine-Triazole 
Derivatives on the Suppression of Lung Cancer 
Proliferation
J. Sarasamkan1, S. Mangmool2, O. Vajragupta3;  
1Khon Kaen University, Khon Kaen, THAILAND, 
2Mahidol University, Bangkok, THAILAND, 
3Chulalongkorn University, Bangkok, THAILAND.

Aim/Introduction: Lung cancer is the most common cause of 
cancer diagnosis and death globally, accounting for 11.4 percent 
of all new cancer cases and 18.0 percent of all cancer deaths 
in 2020. The most important causative factor in lung cancer is 
cigarette smoking. Nicotine, the major component of tobacco, is an 
acetylcholine agonist that interacts to the nicotinic acetylcholine 
receptor (nAChR). The up-regulation of nAChR causes a change 
in gene expression, which increases tobacco addiction and 
accelerates the progression of lung cancer. As a result, the nAChR 
appeared to be a promising therapeutic target for lung cancer 
drug development. The α7-nAChR antagonists have recently been 
revealed to have a cytotoxic impact against non-small cell lung 
cancer (NSCLC) among the various nAChR subtypes. Furthermore, 
the α3β4-nAChR ligands have been shown to be cytotoxic to small 
cell lung cancer cells (SCLC). Materials and Methods: The in vitro 
anti-cancer assessments in NSCLC cell lines (A549 and H1975) and 
DMS-53 SCLC cell line, utilizing the H9c2 as a reference cell line, 
were conducted using the high affinity and selective quinuclidine-
triazole derivatives from our prior work. The molecules chosen are 
the α7-nAChR ligand (R)-T6 and the α3β4-nAChR ligands (S)-T1, 
(S)-T2 and (S)-T6. Results: The results revealed that drugs targeting 
either the α7-nAChR or the α3β4-nAChR were selective and had a 
dose-dependent cytotoxic effect in all cell types. (S)-T6 was shown 
to be more potent than doxorubicin against the A549 cell line, 
however (S)-T1 and (S)-T2 were found to be ineffective in all cell 
lines (IC50 > 1000 μM), possibly due to their agonist activity at both 
the α7- and the α3β4-nAChR subtypes. The cytotoxic effect of the 
α7-nAChR selective (R)-T6 was highest in A549, H1975, and H9c2 
cell lines, with IC50 of 9.58 μM, 11.73 μM, and 33.06 μM, respectively, 
more effective than the reference drug, doxorubicin. Surprisingly, 
the α7-nAChR selective (R)-T6 had an IC50 value of 10.13 μM, 
which was comparable to that of its enantiomer (S)-T6 (9.05 
μM) and doxorubicin (9.75 μM) in suppressing DMS-53 SCLC cell 
proliferation. Conclusion: These findings indicate that (R)-T6 and 
(S)-T6 are interesting theranostic options for lung cancer detection 
and treatment evaluation, albeit their mechanisms of inhibition 

of lung cancer cell growth must be verified. References: Sung H, 
Ferlay J, Siegel RL, et al. Global cancer statistics 2020: GLOBOCAN 
estimates of incidence and mortality worldwide for 36 cancers in 
185 countries. CA Cancer J Clin 2021; 71: 209-249.
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HER3-targeted drug delivery: preclinical characterization 
of (HE)3-ZHER3-ABD-mcDM1 using 99mTc
S. Rinne1, A. Abouzayed1, W. Yin2, A. Mestre Borras2, C. Dahlsson 
Leitao2, A. Vorobyeva1, J. Löfblom2, S. Ståhl2, T. Gräslund2, A. Orlova1;  
1Uppsala University, Uppsala, SWEDEN, 2KTH - Royal 
Institute of Technology, Stockholm, SWEDEN.

Aim/Introduction: HER3 overexpression in cancer is linked to 
disease progression and therapy resistance. HER3 targeting affibody 
molecules can be used for radionuclide molecular imaging of HER3 
expression and have shown cytostatic effect on HER3 expressing 
cancer cells by inhibiting signaling induced by HER3’s natural ligand 
heregulin. The use of Affibody-drug conjugates (AffiDCs) might 
further improve the therapeutic efficacy of HER3-targeting affibody 
conjugates by using a two-in-one approach. The aim of this study 
was to characterize the novel HER3-targeting AffiDC (HE)3-ZHER3-
ABD-mcDM1 in vitro and in vivo using a 99mTc-label to determine 
its potential use for HER3-targeted cancer therapy. Materials and 
Methods: Affibody conjugates (HE)3-ZHER3-ABD-mcDM1 and 
(HE)3-ZHER3-ABD-AA (non-drug conjugated control) were labeled 
with [99mTc]Tc(CO)3 via the N-terminal (HE)3-tag. Stability of the 
radiolabel was tested. In vitro, binding specificity and internalization 
were studied in HER3 expressing BxPC-3 (pancreatic cancer) and 
DU145 (prostate cancer) cell lines. Binding kinetics were measured 
on living BxPC-3 cells in real-time. In vivo, biodistribution of [99mTc]Tc-
(HE)3-ZHER3-ABD-mcDM1 and [99mTc]Tc-(HE)3-ZHER3-ABD-AA was 
studied in mice bearing BxPC-3 and DU145 xenografts. The non-
ABD conjugated affibody [99mTc]Tc-(HE)3-ZHER3 was included as a 
reference 1h pi. In vivo specificity was studied in mice with HER3-
negative RAMOS xenografts. Results: Conjugates were successfully 
labeled with [99mTc]Tc(CO)3. Purity of the final products exceeded 
97 %. Release of 99mTc from the conjugates was <9% after 4 hours of 
incubation in 1000-fold molar excess of histidine at 37°C. Binding of 
the new conjugates was HER3 specific in vitro and in vivo. After 8 h of 
continuous incubation <25 % of maximum cell-associated activity 
was internalized. KD-values were in the sub-nanomolar range 
without significant differences between the conjugates. In vivo, 
conjugation of ABD significantly prolonged the circulation of the 
HER3-targeting affibody. The highest tumor uptake was observed 
at 6h pi. There was no significant difference in tumor uptake 
between [99mTc]Tc-(HE)3-ZHER3-ABD-mcDM1 and [99mTc]Tc-(HE)3-
ZHER3-ABD-AA at any of the studied time points. At 1h and 6h pi, 
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[99mTc]Tc-(HE)3-ZHER3-ABD-mcDM1 had significantly higher uptake 
in liver and small intestine than [99mTc]Tc-(HE)3-ZHER3-ABD-AA. At 
24h pi, the concentration of [99mTc]Tc-(HE)3-ZHER3-ABD-mcDM1 
in blood 24h pi was significantly lower than the concentration of 
[99mTc]Tc-(HE)3-ZHER3-ABD-mcDM1. Conclusion: Herein, we have 
characterized the novel AffiDC (HE)3-ZHER3-ABD-mcDM1 with the 
help of a 99mTc-label. Conjugation of the cytotoxic payload DM1 did 
not negatively impact the properties of parental conjugate (HE)3-
ZHER3-ABD. Overall, (HE)3-ZHER3-ABD-mcDM1 specifically targets 
HER3 and accumulates in HER3-expressing xenografts in vivo and 
could be a promising candidate for therapy of HER3-expressing 
cancer. 

EP-541
Anti-HER2 antibody DOTA-pertuzumab conjugation and 
labelling studies with Ac-225
K. Fialová1,2, L. Ondrák1,3, M. Vlk1,2, J. Kozempel1, M. Pruszyński4, F. 
Bruchertseifer5, A. Morgenstern5;  
1Faculty of Nuclear Sciences and Physical Engineering, Czech 
Technical University in Prague, Prague, CZECH REPUBLIC, 2Motol 
University Hospital, Prague, CZECH REPUBLIC, 3Institute for Clinical 
and Experimental Medicine, Prague, CZECH REPUBLIC, 4Institute of 
Nuclear Chemistry and Technology, Warsaw, POLAND, 5European 
Commission, Joint Research Centre, Karlsruhe, GERMANY.

Aim/Introduction: The overexpression of human epidermal 
growth factor receptor type 2 (HER2) is observed in various 
tumours. It serves as a prognostic and predictive biomarker. 
Targeting of HER2 receptors by monoclonal antibodies such as 
trastuzumab or pertuzumab is used in immunotherapy of these 
diseases [1]. The similar targeting concept can and has been 
applied in radioimmunotherapy. In recent years the most focus 
is placed on use of alpha-emitting radionuclides which makes 
radioimmunotherapy a part of targeted alpha-particle therapy. 
The most studied radionuclides are therefore At-211, Pb-212 or 
Ac-225 [2]. The use of Ac-225 can be especially beneficial thanks 
to the enormous energy released per one decay. Even though, 
this radionuclide has already been studied in labelling of various 
monoclonal antibodies and nanobodies, labelling of pertuzumab 
monoclonal antibody has been neglected. Materials and Methods: 
In this study the conjugation of pertuzumab with DOTA-NHS 
bifunctional chelator and radiolabelling of prepared conjugates 
by Ac-225 was performed. The conjugation was carried out for 
various DOTA:pertuzumab molar ratios in 1M borate buffer (pH = 
8) at room temperature for 4 hours followed by purification using 
100kDa ultracentrifugal filters. The concentration of conjugate was 
confirmed by UV spectrometry and the conjugate was characterized 
by MALDI-TOF-MS. The radiolabeling was carried out for various 
conjugate:radionuclide molar ratios and reaction volumes in either 
1M borate buffer (pH = 8) or 0.2M ammonium acetate buffer (pH 
= 6) at 37 °C for 2 h. The kinetics of radiolabelling was tested by 
TLC. Results: The optimal molar ratio of DOTA:pertuzumab for 
conjugation was found to be 40:1. In this scenario 3-4 units of DOTA 
are conjugated with 1 unit of antibody. For the radiolabelling it 
can be stated that the use of ammonium acetate buffer was more 
efficient in comparison with borate buffer medium for all studied 
ratios and volumes. The labelling yield of ˃95 % was obtained 
for molar ratio conjugate:radionuclide 300:1 in 0.2M ammonium 
acetate buffer. Conclusion: To sum up, the optimal molar ratio for 
DOTA:pertuzumab conjugation has been assessed and successful 
radiolabelling by Ac-225 has been performed. It shows that the 

radioconjugate Ac-225-DOTA-pertuzumab should be thoroughly 
studied in in-vitro and ex-vivo experiments to prove its eligibility 
in radioimmunotherapy concept. This work was supported by 
TACR (TJ04000129) and CTU in Prague (SGS22/188/OHK4/3T/14). 
References: [1] Iqbal, N. et al. Mol. Biol. Int. 2014, 2014, 1-9. [2] 
Molnar, I. et al. Ann. Oncol. 2018, 29, III6.

EP-542
Novel PEGylated 18F-Disarylbisthiazoles as selective α-syn 
PET Radiotracers with improved pharmacokinetics
G. Kotipalli1, J. Li2, B. C. Uzuegbunam3, D. Librizzi1, M. Luster1, H. 
Ågren2, B. H. Yousefi1;  
1Philipps University Marburg, Department of Nuclear Medicine, 
Marburg, GERMANY, 2Uppsala University, Department of Physics 
and Astronomy, Uppsala, SWEDEN, 3Technical University of 
Munich, Department of Nuclear Medicine, Munich, GERMANY.

Aim/Introduction: PEGylation has been widely used not only 
to improve the physicochemical properties, but to modify the 
pharmacokinetics (PK) and pharmacodynamics of a molecule. 
Scientists from academics and industry are interested to develop 
radiotracers for the early diagnosis of α-synucleinopathies. 
Disarylbisthiazoles (DABTAs) based ligands have been showing 
high affinity towards α-syn and excellent selectivity over other 
tau and Aβ aggregates. One of the best lead compounds was 
4-(benzo[d][1,3]dioxol-5-yl)-4´-(3-fluoro-4-methoxyphenyl)-2,2´-
bithiazole(1) which is relatively lipophilic (logD 2.9) and showed 
low initial brain uptake and slow washout. We aimed to optimize 
pharmacokinetics while maintaining the high binding affinity to 
α-syn of the lead compound by PEGylation in order to utilize it as 
a promising α-syn PET tracer. Materials and Methods: We applied 
in-silico binding affinity study (using machine learning (ML), Glide 
docking scores, the MM/GBSA free energies) to design novel 
DABTAs. The DABTAs are synthesized using two step modified 
Hantzsch thiazole synthesis using α-bromoketones and thioxamide 
in DMF at room temperature. The resulting adducts, halo-PEGylated 
(n = 1 - 4), were labeled using direct non-carrier-added 18F-labelling. 
The 18F-Disarylbisthiazoles were further used for PK study. Results: 
The in-silico binding constants (Ki) of the DABTAs were in the range 
of 3-6 nM to α-syn, 170-350 nM to Aβ and 729-775 nm to tau 
aggregates (comparable to the lead compound with Ki 3.99 nM, 
382.0 nM and 916 nM for α-syn, Aβ and tau aggregates respectively). 
One step 18F-labelling is accomplished (RCY between 22% - 47%) 
with high specific activity (27 - 104 GBq/µmol). Calculated ClogP 
and total polar surface area were used to estimate the logD value 
(~2.4) for the PEGylated (n= 3) ligands which nicely correlates to 
Octanol/PBS distribution measurement (comparable to typical 
central nervous system radiotracers) followed by autoradiography 
and biodistribution. Conclusion: PEGylation of compound 1 tuned 
the logD which have direct impact on PK of the ligands. The best 
ligand (with three PEG) shows promising PK thereby encouraging 
us to assess using our translational approaches evaluating in vitro 
binding properties using postmortem Parkinson’s disease, multiple 
system atrophy, and Lewy body dementia brain materials and in 
vivo PET in animal models and nonhuman primate. References: 
1. Uzuegbunam BC et al. Towards Novel [18F]Fluorine-labeled 
Radiotracers for the Imaging of α-Synuclein Fibrils Frontiers in 
Aging Neurosciences, accepted, 2022. https://www.frontiersin.org/
articles/10.3389/fnagi.2022.830704/abstract
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EP-543
The Great Potential of Long Axial Field of View PET 
Systems for Imaging-based Pharmacokinetic Analysis 
Exemplified With the Radiolabeled Antibiotic [18F]
Ciprofloxacin
I. Hernandez-Lozano1, S. Mairinger1, T. Filip2, M. Löbsch2, J. 
Stanek3, T. Wanek3, O. Langer1;  
1Department of Clinical Pharmacology, Medical University 
of Vienna, Vienna, AUSTRIA, 2Core Facility Laboratory Animal 
Breeding and Husbandry, Medical University of Vienna, Vienna, 
AUSTRIA, 3Department of Biomedical Imaging and Image-
guided Therapy, Medical University of Vienna, Vienna, AUSTRIA.

Aim/Introduction: Ciprofloxacin is a commonly prescribed 
antibiotic which has been associated with severe side effects such 
as central nervous system toxicity. Ciprofloxacin is mainly excreted 
in unchanged form into the urine. The drug has poor membrane 
permeability and, therefore, its organ distribution largely depends on 
the activity of membrane transporters. Ciprofloxacin may become 
a victim of transporter-mediated drug-drug interactions (DDIs), 
in which the co-administration of a second drug which inhibits 
transporters may lead to changes in ciprofloxacin disposition and 
to an exacerbation of its side effects. In this study, we used PET 
imaging in mice to assess the effect of two drugs, which are known 
to be involved in transporter-mediated DDIs with ciprofloxacin 
(probenecid and cimetidine), on the tissue distribution and 
excretion of [18F]ciprofloxacin. Materials and Methods: FVB mice 
underwent dynamic whole-body PET scans (axial field of view [FOV] 
of the employed preclinical scanner: 7.6 cm) after i.v. administration 
of [18F]ciprofloxacin, without and with pre-treatment with either 
probenecid (150 mg/kg) or cimetidine (50 mg/kg). From the PET 
data, time-activity curves (TACs) were extracted for different organs 
(kidneys, urinary bladder and brain) including an image-derived 
blood curve from the left ventricle of the heart. Area under the 
TACs (AUC) was calculated as a measure of ciprofloxacin exposure. 
In addition, the kidney uptake rate constant (kuptake,kidney) and 
total renal clearance (CLurine,blood) of [18F]ciprofloxacin were 
calculated. Results: Both kuptake,kidney and CLurine,blood were 
significantly decreased after pre-treatment with probenecid (5.1-
fold, p = 0.0007, 2.7-fold, p = 0.0004, respectively) and cimetidine 
(3.4-fold, p = 0.0038, 7-fold, p < 0.0001, respectively) as compared 
to untreated mice, resulting in considerable increases in AUCblood 
(1.3-fold for probenecid and 1.8-fold for cimetidine, p = 0.0001). The 
increases in AUCblood led to significant increases in AUCbrain after 
both probenecid (1.5-fold, p = 0.0087) and cimetidine (1.8-fold, p 
= 0.0002), while brain-to-blood AUC ratios remained unchanged. 
Conclusion: Our results suggest that ciprofloxacin is taken up into 
the kidneys and excreted into the urine by membrane transporters. 
Concomitant medication that inhibits transporter activity can cause 
DDIs, leading to decreased urinary excretion and increased blood 
and organ exposure to ciprofloxacin, potentially exacerbating its 
side effects. Our study highlights the great potential of dynamic 
whole-body PET imaging with long axial FOV PET systems to assess 
the disposition of radiolabeled drugs. 

EP-544
Artificial intelligence and the diagnosis of 
neurodegenerative diseases: making the future for 
radiopharmaceutical development
M. Li1, L. Huang2, Y. Huang1, K. Huang3, M. Chen4;  
1Radiopharmaceutical Theranostic Center, Koo foundation 

Sun Yat-Sen Cancer Center, Taipei, TAIWAN, 2AI and 
Informatics Group R&D Department, Insilico Medicine 
Taiwan, Taipei, TAIWAN, 3Department of Hematology and 
Medical Oncology, Koo foundation Sun Yat-Sen Cancer 
Center, Taipei, TAIWAN, 4Manager of Theranostic R&D, 
Advancharis Scientific Research Co., Taipei, TAIWAN.

Aim/Introduction: Pharmaceutical companies have now started to 
reconsider the role of Artificial Intelligence (AI) for drug discovery. 
Neurodegeneration is the progressive loss of structure or function 
of neurons. Diagnosis of neurodegenerative diseases, including 
AD is critical in order to provide accurate treatment or develop 
possible therapy to prevent patient’s progression. We show a 
ligand-based AI model, DrugAE uses Developed Self-Referencing 
Embedding Strings (SELFIES), could produce valuable discoveries 
to develop and validate better tools for patient diagnosis in 
radiopharmaceutical design. Seven kinds of nuclear medicines 
including 18F-FDDNP, 18F-THK5351, 18F-AV-1451, 18F-MK6240, 18F-AV-
45, 18F-Flutemetamol and 18F-Flutafuranol have been modified by 
AI model, and their new structures are more innovative and novel. 
Materials and Methods: The training set used in this paper is the 
common ZINC 250k drug-like small molecule data set. Importantly, 
the prediction results of SMILES-based generation models are prone 
to generate invalid molecules with syntax errors. Our model DrugAE 
uses SELFIES to overcome the latent space problem with mostly 
meaningless latent vectors and provide model output de novo and 
reliable results. In the encoder, atom-based embedding is used, and 
the features between SMILES strings are extracted through several 
parallel 1-D convolution layers. We added a diversity layer to the 
latent space to enrich the dimensions of the entire latent space. In 
the decoder, and decode the sampled latent vector through several 
LSTM layers to obtain the predicted molecular results. Results: This 
DrugAE model had trained on a subset with approximately 250k 
drug-like compounds extracted from ZINC database. In the end of 
training, our model has reached 97.68% accuracy. Seven kinds of 
nuclear medicines have been modified by AI model, and their new 
structures are more innovative and novel. In the forecasting stage, 
we used aforementioned seven radiopharmaceuticals as input for 
novel drug prediction. We measured our generated drugs with the 
following metrics: valid compound and novelty. The result shows 
we has generated 7/16 (45% odds ratio) valid and novel drug-
like molecules for 18F-Flutemetamol and others. Conclusion: We 
argue that medical chemistry should be the next grand challenge 
for Artificial Intelligence. We proposed a new molecular design 
strategy based on the DrugAE model. Instead of high-throughput 
virtual screening, our method as one of the deep learning-based 
generative models directly produces molecules with similar 
target properties. We show the promising result that accelerating 
drug discovery for neurodegenerative diseases. References: Drug 
Discovery Today Volume 26, Number 1 January 2021

EP-545
99mTc-FITC-Silk Fibroin Nanoparticles: A dual labeled probe 
for biodistribution studies
M. Asensio Ruiz1,2, Á. Alonso García1, M. L. Bravo-Ferrer Moreno1, 
A. A. Lozano-Pérez3,2, M. T. Martínez Martínez1,2;  
1Unidad de Radiofarmacia Hospital Virgen de la Arrixaca, Murcia, 
SPAIN, 2Instituto Murciano de Investigación Biosanitaria (IMIB)-
Arrixaca, Murcia, SPAIN, 3Instituto Murciano de Investigación 
y Desarrollo Agrario y Medioambiental, Murcia, SPAIN.

Aim/Introduction: Dual labeling of nanoparticles with a 
fluorophore and a radioisotope enables multimodal imaging 
studies that combine the quantitative analysis of the in vivo 
imaging with the information obtained by the fluorescent optical 
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imaging. The nature and structure of silk fibroin nanoparticles (SFN) 
enables a variety of functionalization and labeling approaches not 
only with fluorophores but with radioisotopes of clinical use as 
Technetium-99m or Indium-111 (1). The objective of this work is 
to prepare a new generation of SFN conjugated with fluorescein 
isothiocyanate (FITC) and Tc-99m for biodistribution studies. 
Materials and Methods: FITC- SFNs were obtained by a direct 
coupling reaction, as previously described (2). The labeling with 
the Tc-99m was by a direct method, briefly, ≈ 37 MBq of sodium 
pertechnetate obtained from a Mo-99/Tc-99m generator, were 
mixed with 20 µg of SnCl2 (in 0.33M HCl), added to an aqueous 
suspension containing 1 mg of FITC-SFN (4×1011 nanoparticles/
mg; Zave=152.6±1.1nm; PdI=0.082±0.019; Zpot=-24.6±1.6mV) 
and incubated for 10 minutes at room temperature. Tc-99m-FITC-
SFN were recovered by centrifugation and the activity of the 
pellet and supernatant were measured in order to determine the 
Radiolabeling Efficiency (RLE%).The stability of the radiolabeling 
was evaluated in vitro by instant-thin layer chromatography (iTLC) 
after 4 hours of incubation in NaCl 0.9% and human serum at 
room temperature. Characterization by Dynamic Light Scattering 
(DLS) analysis was performed after decay. Results: The RLE% was 
of 98.47±0.67 (n=20) with no modification of the nanoparticles 
characteristics (Zave= 150.9±0.6 nm; PdI=0.110±0.006, Zpot= 
-23.7±1.9mV). The radiolabeling was stable after 4 hours in NaCl 0.9% 
and human serum, with a % of released Tc-99m of 2.6±0.57 (n=3) 
and 3.5±0.62 (n=3), respectively. The hydrodynamic characteristics 
of the nanoparticles remained stable after NaCl 0.9% incubation, 
but in human serum an increase in particle size and a decrease 
in Z Potential are observed, probably due to albumin adsorption 
(Zave=188.5±2.1;Pdl=0.113±0.016;Zpot=-16.6±0.9). Conclusion: 
This direct, reproducible and affordable dual labeling procedure 
will enable the preparation of nanoparticles for detection by 
two complementary techniques, increasing the precision of the 
biodistribution studies. References: 1. Martínez Martínez,T.; García 
Aliaga,Á.: López-González,I.; Abella Tarazona,A.; Ibáñez Ibáñez, M. 
J.; Cenis, J.L.; Meseguer-Olmo,L. and Lozano-Pérez,A. A. Fluorescent 
DTPA-Silk Fibroin Nanoparticles Radiolabeled with 111In: A Dual 
Tool for Biodistribution and Stability Studies. ACS Biomaterials 
Science & Engineering. 2020,6(6),3299-3309. 2. Lozano-Pérez,A.A.; 
Rivero,H.C.; Perez Hernandez,M.d. C.; Pagan,A.; Montalban, M.G.; 
Víllora, G.;Cenis,J.L. Silk Fibroin Nanoparticles: Efficient Vehicles for 
the Natural Antioxidant Quercetin. Int. J. Pharm. 2017, 518 (1−2), 
11−19.

EP-546
Nuclear addressing peptides of monoclonal antibodies for 
radioimmunotherapy
M. Bio Idrissou, C. Diaz Garcia-Prada, A. A. Parach, J. Constanzo, S. 
Atis, G. Ouerdane, M. Bardiès, S. Poty, J. Pouget;  
Institute of cancer research of Montpellier, Montpellier, FRANCE.

Aim/Introduction: Auger electron emitters (AEEs) are very 
attractive for targeted radionuclide therapy as they allow specific 
irradiation of targeted tumour cells while sparing healthy tissue. 
Due to their high LET (4 - 26 keV/µm) and short range (2 - 500 nm, 
for AEs with energy < 1 keV), AEEs need to be delivered close to 
critical subcellular targets such as nuclear DNA or cell membrane. 
Here, we evaluated the ability of TAT and NLS peptides, to carry 
[111In]In-trastuzumab into cancer cell nucleus and investigated 
the therapeutic efficacy of the designed radioimmunoconjugates 
(RICs). Materials and Methods: In-vitro: Clonogenic survival 

and DNA damage were assessed on SK-OV-31B9 (HER2++) and 
A-431cea-luc (HER2+) cells incubated with increasing volume 
activities (0 - 4 MBq/mL) of [111In]In-mAb conjugated or not to 
several molecules of TAT1-3 or NLS5-10 peptides. Extranuclear and 
nuclear uptakes of the RICs were measured using cell fractionation 
and radioactivity assessment. Subcellular localization of mAbs was 
determined using immunofluorescence techniques. Finally, the 
mean nucleus absorbed dose was calculated using MIRD cellular 
formalism. In-vivo: the RIC’s biodistribution was investigated in SK-
OV-3LUC tumour-bearing athymic mice, and therapeutic efficacy is 
being assessed in ongoing study. Results: As compared with [111In]
In-trastuzumab alone, conjugation of TAT to [111In]In-trastuzumab 
was accompanied by a decrease in clonogenic survival in SK-OV-
31B9 cells. However this cytotoxicity was not specific as [111In]
In-trastuzumab-TAT was as cytotoxic as non-specific [111In]In-IgG-
TAT. By contrast, conjugation of NLS to [111In]In-trastuzumab was 
accompanied by a reduction in survival for both cell lines, which 
was more receptor-specific than for TAT. Both TAT and NLS additions 
to [111In]In-trastuzumab increased the radioactivity uptake in cells. 
However, most of radioactivity remained in cytoplasm and only a 
very low proportion was transferred to nucleus (<18%). We also 
observed that in A-431CEA-LUC (HER2+) cells, the mean nucleus 
absorbed dose leading to 37% survival was not correlated with 
cytotoxicity, meaning that NLS-RICs cytotoxicity is not strictly 
related to the mean nucleus absorbed dose. Calculations for SK-OV-
31B9 are ongoing. Biodistribution studies showed a high-tumour 
targeting for most of RICs (>50% IA/g 48h post-injection) while a 
decrease in immunoreactivity was observed when several peptide 
entities were added to [111In]In-trastuzumab. Therapeutic efficacy 
of the RICs is being investigated. Conclusion: Our findings indicate 
that NLS enhances the 111In-RICs uptake in cell compared to TAT, 
but with limited nuclear uptake. This would be due to endosomal 
trapping. We are investigating techniques to promote endosomal 
escape and improve the RIC’s efficacy. 

EP-547
Hemodialysis Effect On 131I Plasmatic Levels In Its Different 
Therapeutic Indications
S. Chamizo, A. Cherino, A. Repetto, P. Mondejar, C. Medina, J. 
Amaya, L. Nieto, N. Orta, F. Vega;  
Hospital Universitario Son Espases, Palma, SPAIN.

Aim/Introduction: Two patients were candidates to be treated 
with [131I]NaI, they were undergoing haemodialysis(HD) and 
were treated at the same time in our department. A patient with 
hyperthyroidism resistant to antithyroid drugs(PT1) and the other 
with thyroid carcinoma(PT2). Considering that the main elimination 
of 131I is urinary, lower dosage might be necessary in patients 
undergoing HD to reduce the dosimetry of these patients. Due 
to the limited bibliography, the controversial information and 
the lack of guides, we developed this work in order to verify the 
suitability of the model proposed in these cases and to elaborate 
a protocol of action. Materials and Methods: The recommended 
activity was administered according to clinical indication and the 
usual HD schedule was followed(Mon-Wed-Fri) in the patients. 
Blood samples were colleted every day, in case of HD sessions it 
was collected before and also after. Then, the blood is centrifuged 
to obtain plasma. Additionally, we obtained blood samples of 
a third patient(PT3), who has normal kidney function, in order to 
compare the plasmatic curves. Three aliquots from each samples 
were obtained by the radiopharmacist, which were measured on a 
solid scintillation counter. Results: Radiopharmacy Unit calculated 
the activity of 131I in plasma.The plasmatic curves of the patients 
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under haemodialysis showed similar profiles. An abrut decreased in 
activity was observed after HD sessions (around 70% of plasmatic 
clearance in the 1stsession, and 30% in the 2ndsession). In PT1, the 
levels achieved after 1stHD were similar than the 2ndHD. A light 
increase of plasmatic activity was showed before HD session which 
could be justified by the absence of renal clearance. This increase 
did not exist in PT1’s plasmatic curve at time of 1stHD, it could be 
due to the hiperplasia of the thyroid tissue that was capturing 131I 
in that moment. Comparing plasmatic levels, we observed the 
plasmatic levels of PT1 and PT2 were lower than PT3’s plasmatic 
level. All of them showed similar doses rates, that’s the reason why 
we allowed them to leave the hospital(<40uSv/h) and to continue 
with their routine HD sessions. Conclusion: In case of thyroid 
carcinoma, the protocol used allows to achieve optimal plasma 
tracer levels that enable to leave the hospital at similar time than 
normal kidney function patients. Hospitalisation is not necessary 
in hyperthyroidism patients with normal kidney function. For this 
reason and taking in to account the results showed in PT1, the 
hospital stay could be reduced. 
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EP-548
Kinetic and static study of Ac-225 sorption on the surface 
of α-zirconium phosphate in acidic enviroment
L. Ondrák1,2, K. Fialová1,3, M. Sakmár1, M. Vlk1,3, K. Štamberg1, B. 
Drtinová1, J. Kozempel1, F. Bruchertsefier4, A. Morgenstern4;  
1Faculty of Nuclear Sciences and Physical Engineering, Czech 
Technical University in Prague, Prague, CZECH REPUBLIC, 2Institute 
for Clinical and Experimental Medicine, Prague, CZECH REPUBLIC, 
3Motol University Hospital, Prague, CZECH REPUBLIC, 4European 
Commission, Joint Research Centre, Karlsruhe, GERMANY.

Aim/Introduction: Zirconium phosphate (ZrP), has been the subject 
of research for several years. The interest for this material is based on 
its outstanding physicochemical properties such as extremly high 
ion-exchange capacity, very good biocompatibility and stability, 
and good radiation stability. Thus, ZrP is perspective candidate for 
an use in nuclear medicine as a potentional drug delivery system or 
ion-exchanger [1]. Materials and Methods: The kinetics of Ac-225 
sorption on the surface of α-ZrP was studied in a non-radioactive 
experimental mode using Eu as a suitable Ac-225 homologue. ZrP in 
was dispersed in acidic enviroment and the suspension was stirred 
continuously throughout the experiment. In order to determine the 
instantaneous residual Eu concentration in the suspension, samples 
were taken at various time. The samples were subsequently analysed 
using ICP-MS analysis. Finally, the experimental data were analysed 
using software FAMULUS and various kinetic models.The sorption 
properties of α-ZrP were tested in static sorption experiments and 
characterized using equilibrium weight distribution coefficients 
Dg (ml/g) for Ac-225 in the concentration range of HCl 0.0001-1 M. 

Results: The modeling of the experimental data shows that the 
kinetic of Ac-225 sorption on the surface of α-ZrP can be described 
using model of film difusion (FD). Taking into account the kinetic 
equations for FD, it is clear that the rate of kinetics is inversely 
proportional to the surface film thickness and the particle size of 
the sorbent. The result of static sorption experiments shows that 
the highest value of weight distribution coefficient is achieved 
at concentration range 5-7.5 mM HCl, where the value of weight 
distribution coefficient for Ac-225 is in the order of 104 ml/g. 
Conclusion: To sum up, it can be said that kinetics of the sorption 
on the surface of α-ZrP was studied and succesfully determined 
and satisfactory experiments studying sorption of Ac-225 on the 
surface of α-ZrP in acidic enviroment were done. It was found 
the concentration of HCl where the where the value of weight 
distribution coefficient for Ac-225 is in the order of 104 ml/g.
This work was supported by Technology Agency of the Czech 
Republic (TJ04000129), and Czech Technical University in Prague 
(SGS22/188/OHK4/3T/14). References: [1] Xiao, H. et al. Zirconium 
phosphate (ZrP)-based functional materials: Synthesis, properties 
and applications. Mater. Des., 155 (2018). [2] Wiikinkoski, E. W. et 
al. Effects of synthesis conditions on ion exchangeproperties of 
α-zirconium phosphate for Eu and Am. Radiochim. Acta. 105, 12 
(2017).

EP-549
Development of a 68Ge/68Ga Generator (4.45 Gbq): Pars-
Gallugen 70 as Largest Commercial 68Ge/68Ga Generator
M. Gholamhosseini-Nazari, A. Rahiminezhad;  
Pars Isotope company, Tehran, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: Gallium-68 (68Ga) is a positron emitter for clinical 
positron emission tomography (PET) applications that can be 
produced by a 68Ge/68Ga generator without the availability of an 
on-site accelerator or a research reactor. With increasing clinical 
demand for gallium-68, commercial germanium-68/gallium-68 
generators are developed. In this present, we report a new 4.45 GBq 
(120 mCi) 68Ge/68Ga generator of PARS Isotope as PARS-GalluGEN 
70. This generator eluted with 3 mL of 0.1 M HCl and solution 
suitable for the subsequent labelling. Materials and Methods: 4.45 
GBq 68Ge/68Ga generator of PARS Isotope as PARS-GalluGEN 70. All 
elutions were performed with a syringe pump at a flow rate of 3 
ml/min. Hydrochloric acid (HCl, 37%, 99.999% trace metal grade) 
used for elution was acquired from Sigma-Aldrich, diluted in 18.2 
MΩ MilliQ water (Millipore) to obtain a 0.1 M solution for elution. 
Results: PARS-GalluGEN 70 generator eluted with 3 mL of 0.1 M 
HCl at a flow rate of 3 mL/min and used for routine production 
of [68Ga]Ga-PSMA-11 for clinical imaging. Breakthrough for this 
generator is not more than 0.001 % of the eluted 68Ge activity 
and typically begins as low as 0.00005 % at the point of release. 
Elution profile of the generator show that 90% of the elutable 68Ga 
activity is collected in the middle 2ml of the eluted fractions and a 
low percentage of activity (about 10%) was eluted in the first and 
final 0.5 mL fractions. Elution efficiency with 3 ml of 0.1 M HCl is 
about 62% of the loaded 68Ge on the column. Conclusion: 4.45 
GBq Pars Isotope 68Ge/68Ga generator (PARS-GalluGEN 70) with a 
nominal activity of 70 mCi 68Ga, provide about 75 mCi 68Ga in the 
beginning. Stable 68Ga elution profile, low 68Ge breakthrough and 
metal impurities, introduce a new effective 68Ge/68Ga generator for 
clinical use. 
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EP-550
A new workflow for the cyclotron production of 68Ga
D. Szikra, V. Forgács, A. Fekete, G. Trencsényi;  
University of Debrecen, Faculty of Medicine, Medical Imaging 
Department, Division of Nuclear Medicine, Debrecen, HUNGARY.

Aim/Introduction: Radiometals can be produced using solid- and 
liquid targets. Irradiation of solid target material is preferable for 
attaining higher yields, but the removal of the irradiated target from 
the cyclotron and transfer to the processing hotcell is a technically 
challenging process. We aimed to simplify the handling of highly 
radioactive target materials by moving the dissolution step from 
the hotcell to the target. Materials and Methods: A target system 
was developed for the irradiation of pressed zinc powder targets. 
The target has an irradiation position and a separate dissolution 
position. The target holder can be transferred between these 
positions by built-in pneumatics. Irradiations were performed 
on a GE PETtrace cyclotron. The 16.5 MeV proton energy was 
degraded with a 50 µm HAVAR- and a 500 µm aluminum foil to 12 
MeV. Results: 40 mg 68Zn powder was pressed into the cavity of 
an aluminum target bar. 5-60 GBq 68Ga was produced with 10-180 
min irradiation. Dissolution of the target material was performed by 
pushing 5 ml 7 M HNO3 or 10 ml 5 M HCl with a syringe pump from 
outside of the cyclotron room. The dissolution and activity transfer 
took approx. 15 minutes. The collected 68Ga was separated from the 
target material using various purification methods. The purified 68Ga 
met all requirements of Ph.EUR. for cyclotron produced gallium. 
Conclusion: A new workflow was developed to simplify target 
processing and activity transport. The target material is dissolved in 
the target system by hydrochloric- or nitric acid and transferred to 
the hotcell via a standard capillary line. 

EP-551
Last year challenge of Nuclear Medicine: medical 
radioisotopes supply
M. Paula, A. Fonseca, C. Marques, I. Marques, L. Pereira, L. Ribeiro, S. 
Sequeira, C. Capelo, H. Duarte;  
Ipo Porto, Porto, PORTUGAL.

Aim/Introduction: 99mTc is used in about 80% of the convencional 
diagnostic nuclear imaging procedures and represent yearly 
approximately 30 million examinations/year worldwide a year in 
diagnostic tests in hospitals, among others by oncology, cardiology 
and neurology.The production of radiopharmaceuticals for use 
in Nuclear Medicine has a complex system. It involves carefully 
calculated production schedules that take into account supply, 
demand and many logistical operations.The aim of this study 
is to show how our nuclear medicine department manage the 
impact of the shortly 99Mo supply chain and consequently, in 
the 99mTc availability and other radiopharmaceuticals produced 
in nuclear reactora. Materials and Methods: European nuclear 
medicine organizations had just pay attention to how the COVID-19 
pandemic might affect different parts of the 99Mo supply chain 
when had to dealt again faced with a new problem; the shortness 
99Mo production. There are only five nuclear reactors involved in 
the production of 99Mo on industrial scale. These aging reactors are 
subject to unscheduled shutdowns and longer maintenance periods 
making the 99Mo supply chain vulnerable. In the last few months 
at our nuclear medicine department we had to reinvent ourselves 
so as not to completely stop carrying out the previously scheduled 
exams and therapies. Results: The use of technetium generators in 

Europe represents about 17% - 25% of the worldwide consumption 
of 99Mo, representing 30,000 exams per day and about 1.1 million 
doses per month. The main consequences at the IPO-Porto was; 
Delays in diagnosis/staging, rescheduling exams, change of surgery 
dates (Sentinel Ganglion and Myocardial Perfusion Cardiacs), weeks 
of overbooking, delay in follow-up of Glomerular Filtration Rate in 
pre- or post-transplant patients, postponement of 131I Therapies, 
Scintigraphy and Whole Body Scintigraphy in patients who were 
already in hypothyroidism. we had to reinvent the use of 99mTc 
generators, change exams appointments times, reagroup exams 
types by defined days and other radiopharmaceutical management 
tools that were not commonly used. Conclusion: Approximately 
2/3 of scheduled exams were postponed and we had to deal 
with weekly and daily stock updates. Our department suggest 
some measures and procedures that could help with future 99Mo 
shortages, in order to be ready in future situations and to avoid 
shortness of production: the creation of a centralized European 
radiopharmacy system, European policies to encourage long-term 
investment, homogenization of marketing specifications in the 
Member States, solid databases of radiopharmaceuticals used/
available in Europe and encouraging cooperation between other 
countries outside the European Union.
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EP-552
Therapeutic Multiple Patient Doses Formulation of 
a Ready-to-Use [177Lu]Lu-FAPI-4 Using Carrier Added 
Lutetium-177 and its Pre-Clinical Efficacy
S. Lad1, S. Sahu1, A. Chakraborty1, M. Tawate1, A. Mitra2, T. 
Upadhye1, S. Rakshit1, K. Koundal3, M. Ray1, A. Damle1, S. Kulkarni1;  
1RMC, BARC, Mumbai, INDIA, 2RPL, BRIT, Navi 
Mumbai, INDIA, 3HPD, BARC, Mumbai, INDIA.

Aim/Introduction: This work was aimed to establish a protocol 
for formulation of 3-4 patient doses of [177Lu]Lu-FAPI-4 using 
medium specific activity carrier added [177Lu]LuCl3 in hospital 
radiopharmacy setting. The quality control procedures (physico-
chemical and biological) have been optimized. For the formulation, 
in-vitro pharmacokinetic studies and in-vivo bio-distribution in 
nude mice bearing HT29 xenografted tumor were carried out. 
The preclinical study of [177Lu]Lu-FAPI-4, reported herein, provides 
confirmatory indications toward its potential for clinical translation 
and use in the therapy of stromal tumor mass in colon and 
pancreatic carcinomas. Materials and Methods: Radiochemical 
synthesis of [177Lu]Lu-FAPI-4 (equivalent to 3-4 patient doses) were 
carried out using carrier added, medium specific activity (~0.61 
GBq/µg) [177Lu]LuCl3 solution (~16.65 GBq of [177Lu]Lu3+ in 340 µL, 
27µg, 0.155µmol Lu) containing a mixture of FAPI-4 solution (203µL 
of 2 mg/mL FAPI-4 in ultrapure water, 0.465 µmol, 3.0 equivalent 
to Lu) and gentisic acid buffered with CH3COONH4 (0.2M, 1.6 mL).
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Reaction mixture incubated at 100oC for 75 minutes at pH ~4.5. 
Resultant [177Lu]Lu-FAPI-4 diluted with saline and filtered. RCP 
was ascertained by radio-PC and radio-HPLC. Endotoxin limit was 
quantified by gel-clot BET assay and sterility test was performed. 
In-vitro stability was ascertained by evaluating RCP using radio-PC 
and radio-HPLC at 168h post-radiolabeling on storage at -20oC. 
Human colorectal cancer cell line HT29, expressing FAP, used for 
in-vitro evaluation. In-vivo bio-distribution carried out in nude 
mice bearing tumor xenograft induced by HT29 cell lines. Results: 
Using medium specific activity [177Lu]LuCl3, 3-4 patients doses of 
~16.3 GBq of [177Lu]Lu-FAPI-4 (n=6) were formulated with ~97.5% 
radiochemical yield (RCY). [177Lu]Lu-FAPI-4 was clear, pale yellow 
color with pH ~4.5 and RAC ~0.74 GBq/mL. RCP (radio-PC, Rf : 
0.90-1.00) and (radio-HPLC, Rt : 9.5-10.5 min) were >98%. product 
was sterile and endotoxin free (EL: <6 EU/mL). Product was found 
to be stable upto 168h on storage at -20oC with RCP >98%. [177Lu]
Lu-FAPI-4 showed rapid binding with HT29 cells (25%), reaching a 
plateau after 60 min. In the bio-distribution study, high and long-
term retention of radioactivity were found in the tumor (6.8% ID/
gm), which is in corroborates with results obtained in scintigraphy 
studies. Conclusion: A reliable and consistent protocol for multiple 
patient doses formulation of [177Lu]Lu-FAPI-4 for therapy of colon 
and pancreatic carcinomas was successfully developed. Results of 
this study demonstrate the promising potential of this radiolabeled 
peptide for clinical translation in patients. 

EP-553
Simplified method for Quality Control and the 
temperature effect on 99mTc-MAG3
A. Valin Hansen, H. Gjerløv;  
Department of Nuclear Medicine, Zealand 
University hospital, Næstved, DENMARK.

Aim/Introduction: Performing Quality Control (QC) for 99mTc-
MAG3 is complex, time consuming and involves the use of several 
reagents. Using the method from the Danish package leaflet the 
duration of the QC is approx. 1 hour and the method involves 
none-comfortable ergonomic working positions. However, in other 
countries, e.g. America and Germany, the method for the QC is less 
complex and less time consuming. According to the package leaflet 
the storage-temperature of the MAG3 is 2-8 degrees, however the 
MAG3 is often storage at higher temperature during transport and 
at the department during the weekend. Therefore the purpose is 
to investigate whether the QC of 99mTc-MAG3 can be made less 
complex, less time consuming and with fewer reagents and to 
investigate if storage/transport temperature has an impact on the 
QC for 99mTc-MAG3. Materials and Methods: QC and radiochemical 
purity (RP) of 99mTc -MAG3 As part of the QC the RP of 99mTc-MAG3, 
the hydrophilics impurities(HI) and the lipophilics impurities (LI) 
were measured and compared using 6 differents methods. A 
dose calibrator was used to measure the activity and the RP was 
calculated. The different methods were repeated up to 10 times. 
The methods were performed by 3 different people and with 3 
different LOT numbers. The temperature effect on MAG3 Before the 
labelling process, MAG3 vials were respectively heated to 40o C and 
45o C using a heating cabinet. The temperatures of the vials were 
kept stable for a period of 5 days. The study were performed with 
2 different LOT numbers, by 2 different people and 4 different days. 
Subsequently QC were performed. Results: QC and radiochemical 
purity (RP) of 99mTc -MAG3 The package leaflets from America/

Germany use fewer reagents and a higher flow. Another advantage 
of this method is that the reagents are more accessible. Therefore 
the method takes less time. The temperature effect on MAG3 The 
storage/transport temperature of MAG3 has an effect on the QC of 
99mTc-MAG3. MAG3 vials storage at temperature of 45o C does not 
meet the QC limit for the HI. According to hydrophilic impurities 
we can not recommend storage at 45 degrees. Conclusion: 
We recommend the American/German method, as it complies 
both the requirements for shorter working hours, comfortable 
ergonomic working positions, as well as the use of reagents that are 
easily accessible. We also recommend to store the MAG3 beneath 
40 degrees, before labelling. 

EP-554
Automated synthesis of [18F]AlF-NOTA-octreotride on a 
Synthra RNplus Research platform
J. Giglio1, P. Decuadra1, J. Gambini1, A. Rey2, P. Duarte1, E. Savio1;  
1Centro Uruguayo de Imagenologia Molecular, 
Montevideo, URUGUAY, 2Área de Radiofarmacia, Facultad 
de Química, UdelaR, Montevideo, URUGUAY.

Aim/Introduction: Somatostatin receptors are validated 
biomarkers in the management of neuroendocrine tumors, being 
[68Ga]Ga-radiopharmaceuticals specific tools to improve patient 
management. However, implementation in clinical practice of 
PET studies is often limited due to the low production batch 
yield related to the [68Ge]Ge/[68Ga]Ga generators. [18F]AlF-labeling 
combines the advantages of a chelator-based radiolabeling 
method with the unique properties of [18F]F. The aim of this work 
is to optimize [18F]AlF-NOTA-octreotide labeling as well as its 
production in GMP conditions for clinical use at CUDIM on regular 
basis. Materials and Methods: Manual optimization of the labeling 
conditions was performed as the first step. The following conditions 
were tested: i)ethanol addition, ii)heating time, iii)pH, iv)AlCl3 and 
precursor mass. Then, the purification system was optimized using 
HPLC (C18, MN) and solid phase extraction cartridges C8, C18 and 
HLB (Sep-Pak, Waters). Once labeling and purification conditions 
were determined, the synthesis was performed in and automated 
module (Synthra RNplus Research). Radiochemical purity was 
determined by HPLC (C18, MN). Stability in plasma and in labelling 
milieu was assessed by HPLC. Results: The optimized conditions 
for manual labeling were: 1µL of 0.01M AlCl3, 200µL of [18F]F- (200-
300MBq) in NaOAc buffer 0.5M pH=4.5, 150µL of ethanol and 25µg 
of NOTA-octretride. The reaction mixture was heated at 100°C 
during 10 minutes, achieving a yield of 83±1%(n=3). Purification 
was optimized using semi-preparative HPLC (VP250/10-5um, 
MN) and different solid phase extraction cartridges, selecting two 
C18 light solid phase extraction cartridges in tandem in order to 
obtain a purification yield of 60±5%(n=3). The automatic synthesis 
was performed using 37GBq of [18F]F, with the following scheme: 
Vial-A1:500µL NaOAc 0.5M buffer pH=4.5, Reactor:4.5µL AlCl3 
0.01M in buffer pH=4.0, Vial-A3:200µg NOTA-octreotride in 500ul 
of 0.05M sodium acetate buffer pH=4, Vial-A4:100ul EtOH, SPE2-
Vial:50mL H2O, Vial-C1:10mL NaCl 0.9%, Vial-C2:1mL EtOH, Vial-
C3:10mL H2O. To perform purification a QMA column was used 
for [18F]F- and two in tandem C18-light columns were used for 
the product (Sep-Pak, Waters), obtaining a yield 20±3%(n=3)NDC. 
The radiopharmaceutical batches were in agreement with quality 
control specifications. The radiopharmaceutical was stable in the 
formulation for at least 4hs, presenting a good stability in plasma 
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(>90% at 2 hours). Conclusion: The process was optimized under 
GMP conditions in an automated synthesis platform, presenting 
good stability both in the formulation as well as in plasma. This 
alternative could be used in clinical settings to overcome the 
limitations of [68Ga]Ga-labelling. References: Tshibangu et al. 
EJNMMI Radiopharmacy and Chemistry, (2020)5:4

EP-555
Analytical HPLC issues with a 5 kDa [18F]fluoro-exendin-4 
peptide
K. Heikkilä1, L. Uusitalo1, J. Uotinen1, O. Solin1,2,3, S. Lahdenpohja1,4;  
1Radiopharmaceutical Chemistry Laboratory, Turku PET Centre, 
University of Turku, Turku, FINLAND, 2Department of Chemistry, 
University of Turku, Turku, FINLAND, 3Accelerator Laboratory, 
Turku PET Centre, Åbo Akademi University, Turku, FINLAND, 
4Service Hospitalier Frédéric Joliot, CEA, Orsay, FRANCE.

Aim/Introduction: The development of analytical HPLC methods 
for peptide and protein evaluation has increased over the last 
few years. Here we study the effect of carrier addition to the 
analytical radioHPLC method of the GLP1R targeting tracer [18F]
fluoro-exendin-4 (Nle14,Cys40(mal-dPEG(4)-DBCO-azide-PEG4[18F]
fluoroexendin-4). Materials and Methods: [18F]Fluoro-exendin-4 
was synthesised using strain promoted click chemistry. A sample 
for quality control was collected at endofsynthesis from a sterile 
glass vial containing the product in a 10% ethanol/buffer solution. 
Chemical and radiochemical purity, shelf-life and molar activity (Am) 
were analysed from this sample using analytical radioHPLC. The 
radioHPLC was equipped with an automatic injector, an UV-detector 
set at 220 nm, and an in-line radioactivity detector. Samples were 
injected at one hour intervals for 6 hours (approx. three half-lives for 
fluorine-18, T½=109.8 min). The vials used in the automatic injector 
were made of borosilicate glass. A parallel sample was prepared 
with added unlabelled fluoro-exendin-4 (100 µg/mL) and injected 
on the HPLC in a similar manner. Results: [18F]Fluoroexendin-4 
was produced with high Am, > 200 GBq/µmol. All samples from 
different production batches showed acceptable chemical and 
radiochemical purity (>95%). The UV signal of [18F]fluoroexendin4 
declined in an almost linear manner by ~ 45% from the first to the 
last analysis. The radioactivity associated with [18F]fluoroexendin-4 
declined in a similar manner, taking into account the radioactivity 
decay. The UV signal of samples with added fluoroexendin4 
declined from the first to the last sample only by ~ 3% while 
radioactivity decreased as a function of the decay of fluorine18. 
Conclusion: Stickiness of peptides to hydrophobic surfaces is a 
well-known phenomenon. Some peptides are so adhesive that 
the risk of sticking to the vial wall during sampling and analysis is 
high. The risk is particularly elevated at high Ams because the loss 
described above is concentration dependent. Adding unlabelled 
tracer to the sample solution will make the determination of Am 
challenging and should be avoided. In addition, the uncontrolled 
loss of analyte to surfaces will make determination of the chemical 
and radiochemical quality of the product flawed. We are exploring 
methods to avoid this behaviour. 

EP-556
A Comparative study of production of [68Ga]PSMA-11 with 
or without cassette type modules
H. Park, H. An, H. Lee, G. Lee, B. Lee, W. Lee;  
Seoul National University Bundang Hospital, 
Seongnam-si, Gyeonggi-do, KOREA, REPUBLIC OF.

Aim/Introduction: A representative prostate cancer imaging 
agent, [68Ga]PSMA-11 is needed the high reproducibility, excellent 
radiochemical yield and purity. In term of radiation safety, the 
radiation exposure of operator for its production also should be 
considered. In this work, we performed a comparative study for the 
fully automated synthesis of [68Ga]PSMA-11 between non-cassette 
type and cassette type. Materials and Methods: We had used 
the 68Ge/68Ga generator (50 mCi, iThemba LABS) for generating 
of Ga-68 and equipped it with a syringe pump (NE-1000, New Era 
Pump System) for extracting under the desirable pH condition to 
avoid manually radiation exposure. Two different type of modules 
(TRACERlab FX N pro for non-cassette type and BIKBox for cassette 
type) were used for the automated production of [68Ga]PSMA-11. 
When the Ga-68 elution starts using pump, from the beginning to 
1.7 ml is transferred to the waste bottle for 52 seconds, and from 
1.7 ml to 4.2 ml is transferred to the reaction vessel for 75 seconds 
using the 3-way valve in the module. So, only 2.5 ml with high 
radioactivity was used for the reaction. After adjusting the pH of 
the reaction solution with HEPES buffer solution, the precursor 
was added and reacted with at 95 °C for 15 minutes. The reaction 
mixture was separated and purified using a C18 light cartridge. The 
product was eluted with 50% EtOH/saline solution and diluted with 
saline. It was completed by sterilizing filter. In the non-cassette type, 
the aforementioned process must be prepared directly. However, 
in the cassette type, synthesis was possible simply by installing a 
kit that was already prepared. Results: Both total [68Ga]PSMA-11 
production time were 25±3 (non-cassette type) 23±3 minutes 
(cassette type). The radiochemical yield of the non-cassette type 
(65.14±5.7%) was higher than that of the cassette type (51.6±1.8%) 
after sterilization filter. The non-cassette type took about 120 
minutes of preparation time before synthesis due to washing of 
synthesizer and reagent preparation. However, since the cassette 
type does not require washing and reagent preparation, it took 
about 20 minutes to prepare before synthesis. Both type of 
synthesizer had a radiochemical high purity (>99%). Conclusion: 
The non-cassette type production of [68Ga]PSMA-11 showed higher 
radiochemical yield and lower cost than the cassette type. However, 
The cassette type has an advantage in terms of preparation time, 
convenience, and equipment maintenance.
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EP-557
LASER-assisted 68Ga labelling of Macroaggregated of 
Human Serum Albumin (MAA)
L. Canziani, C. Aprile, G. Pepe, L. Lodola;  
Fondazione IRCCS Policlinico San Matteo, 
Nuclear Medicine Unit, Pavia, ITALY.

Aim/Introduction: During last years many attempts were made 
to label MAA with 68Ga, via bifunctional chelator first or more 
recently, via high temperature incubation of available kit for 99mTc 
labeling. Heat treatment has a pronounced effect on the protein 
structure determining MAA fragmentation; moreover, the needed 
washing steps arise the risk of microbial contamination. The aim of 
this experiment is to provide the necessary energy to 68Ga labeling 
reaction, employing a non-thermal approach via a LASER-assisted 
reaction. Materials and Methods: Lyophilized commercial MAA 
kit was dissolved with 5 ml of physiologic solution and 150 MBq 
in 1,5 mL of 68Ga from 68Ge/68Ga generator (eluted with 8 mL 0.1 
M HCl and then neutralised with 0.1 M NaOH/phosphate buffer to 
reach pH= 4.0 - 5.0) were added. An amount of 2 mL of the solution 
was irradiated by means of a Blue LASER (wavelength 400-450 nm, 
frequency 30 Hz) for 15 min through the vial glass. The labelling 
yield was compared with the one obtained from radiolabelling 
at room temperature (rT) and 75° for 15 min. Quality control (QC) 
was performed with thin-layer chromatography (ITLC-SG, 0.1 M 
tribasic-citrate solution). To study the dimension of MAA and their 
fragmentation, samples of LASER-, rT- and 75°-labelled MAA were 
placed in a Bürke chamber and observed at 100x magnification on 
Carl Zeiss optical microscope. Results: Free 68Ga migrates on TLC 
wit Rf 0.9, while labeled MAA remain at the origin (Rf 0). Labelling 
yield after 15 min of LASER-labelling was 98.78 ±0.14 %, at 75°- 
labelling 94.25 ±0.97 % and rT-labelling 8.85 ±1.13 %. Binding is 
stable up to 1 h after labelling (95.81 ±0.8 %). The dimension of MAA 
was not changed by LASER treatment or rT incubation unlike those 
subjected to heat treatment, in which MAA fragmentation is evident. 
The temperature of the reaction vial during LASER treatment did 
not change significantly (26° and 35° at start and end of treatment 
respectively). Conclusion: Our results indicate that LASER-assisted 
68Ga MAA labelling is a possible and innovative approach, giving 
a high radiochemical yield and a satisfying stability for an in vivo 
use. Furthermore, it does not affect the morphology of MAA, 
whose fragmentation would lead to an undesirable biodistribution, 
instead. Intermediate washing steps are unnecessary avoiding the 
risk of microbial contamination and improper operator dose. 

EP-558
Quality Control of Therapeutic Radiopharmaceuticals: A 
Radio-TLC and HPLC analysis comparison, exemplified by 
clinical implementation of [177Lu]Lu-PSMA
E. Hooijman1, C. M. Ntihabose1, T. G. A. Reuvers1, E. A. Aalbersberg2, 
S. L. W. Koolen1, J. J. M. Hendrikx2, E. de Blois1;  
1Erasmus MC, Rotterdam, NETHERLANDS, 2Netherlands 
Cancer Institute: NKI, Amsterdam, NETHERLANDS.

Aim/Introduction: Radiopharmaceuticals are considered as 
regular medicinal products and therefore the same regulations as 
for non-radioactive medicinal products apply. However, specific 
aspects should be considered due to radiochemical properties. 
Radiopharmaceutical specific monographs are developed in the 
European Pharmacopoeia to address this. For in-house preparations, 
additional guidance is given by Good Radio-Pharmacy Practice 

(GRPP) guidelines by the European Association for Nuclear 
Medicine (EANM), which is based on EU GMP principles. For non-
registered radiopharmaceuticals, possible radiochemical impurities 
and proper separation techniques should be investigated. 
Currently, different quality control (QC) methods for non-registered 
radiopharmaceuticals are applied, thereby often focusing on radio-
TLC only, which has limitations. The radiochemical yield (RCY) 
is measured by radio-TLC analysis, however, therefore oxidized 
degradation products are frequently not detected. In contrast, the 
HPLC analysis defines the radiochemical purity (RCP), allowing for 
detection of oxidized peak formation, which is further investigated 
in this research. It is important to note that for therapeutic 
radiopharmaceuticals, significant percentages of impurities, like 
radiolysed construct formation, may have a consequential impact 
on patient treatment. As more hospitals and institutes are offering 
radiopharmaceutical therapies like [177Lu]Lu-PSMA, the demand for 
adequate quality control is increasing. This research zooms in on the 
comparison of radio-TLC and HPLC, to clarify the significant value 
of both techniques, and relation between the identified radiolysis 
and impact on patient treatment, exemplified by [177Lu]Lu-PSMA. 
Materials and Methods: A downscaled activity model was 
implemented to reduce activity handling and costs for optimization 
of Lu-177 labeling, which was scaled to clinical conditions (18GBq 
Lu-177, 250µg PSMA-I&T). For validation, three clinical batches in 
two final conditions (5mL syringe/100mL flacon) are assessed 
on release criteria (radio-TLC/HPLC) and stability. Additionally, 
cell-binding experiments were performed (PC3-PIP cells), with 
radiolysed product at different RCPs (97-50% and purified). Results: 
Downscaled conditions were in concordance to clinical conditions; 
all results were consistent with an >98% RCY (radio-TLC) and 
stability of >95% RCP (HPLC). Radio-TLC does not identify radiolysis 
peaks, while clear identification was performed by HPLC-analysis. 
Decreased RCPs cause a descending trend in cell-binding, leaving 
50% unbound and thus ineffective for treatment. Conclusion: This 
research underlines the importance of cross-validation of ratio-TLC 
and HPLC-analysis. Only HPLC-analysis is suitable for identification 
of radiolysis peaks and is essential to include HPLC-analysis in at 
least the validation phase of radiopharmaceutical implementation 
to ensure clinical treatment quality. Release criteria could be revised 
based upon the lower cell binding of radiolysis formation. 

EP-559
Practical aspects of [18F]AlF-NOTA-octreotide quality 
control
O. Shamni, G. Abourbeh Gofrit, E. Mishani, O. Press;  
Hadassah Medical Organization, Jerusalem, ISRAEL.

Aim/Introduction: [18F]AIF-NOTA-octreotide ([18F]NOTA-Oc) is a 
fluorine-18-labeled somatostatin analog. Owing to the advantages 
associated with the use of 18F, [18F]NOTA-Oc emerged as a noticeable 
clinical alternative to the well-established [68Ga]DOTA-TATE ([68Ga]
DT). Several recent studies, which included a small number of 
patients with neuroendocrine neoplasms (NENs), indicated the 
diagnostic accuracy of [18F]NOTA-Oc was on a par with that of 
[68Ga]DT. In an ongoing PET/CT study at our institution, we aim 
to compare the diagnostic accuracy of [18F]NOTA-Oc with that of 
[68Ga]DT in the same NEN patients. The relatively simple synthesis 
of [18F]NOTA-Oc was adapted from a previously reported process, 
with modifications, and was carried out using a GE TRACERlab FDG2 
module. The quality control (QC) process, however, possesses some 
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challenges, partly because, to the best of our knowledge, there is 
no commercially available non-radiolabeled AlF-NOTA-octreotide 
(AlF-NOTA-Oc) reference standard. Throughout the synthesis 
and QC process of [18F]NOTA-Oc, metal ions are rapidly bound to 
the NOTA (1,4,7-triazacyclononane-1,4,7-triacetic acid) chelator, 
resulting in dynamically altered HPLC chromatograms and modified 
apparent chemical purities of the NOTA-Oc precursor. To accurately 
determine the chemical purity and specific activity of [18F]NOTA-
Oc preparations, there is a need for the AlF-NOTA-Oc reference 
standard. In addition, without appropriate identification of [18F]
NOTA-Oc it would be a challenge to get future approval for human 
use by the regulators. The aim of the current study was to develop 
the synthesis and characterize AlF-NOTA-Oc non-radiolabeled 
reference standard. Materials and Methods: The AlF-NOTA-Oc 
reference standard was prepared, and the reaction progression 
was monitored using analytical HPLC. The optimal conditions for 
its synthesis included heating to 95°C for 150 min and three molar 
equivalents of the metal ion. The Fe+2- and Cu+2-NOTA-Oc were 
prepared in a similar manner. After each reaction completion, 
the crude reaction was purified using a preparative HPLC system 
and characterized by HPLC, HRMS and NMR whenever applicable. 
Results: AlF-NOTA-octreotide was obtained with a chemical yield of 
87% and was characterized using HPLC, HRMS, and 19F-NMR. During 
the 18F-radiosynthesis, the identity of [18F]NOTA-Oc was confirmed 
by co-elution with the AlF-NOTA-Oc standard using an analytical 
HPLC system equipped with UV and radio detectors. The Fe+2- and 
Cu+2-NOTA-octreotide were also characterized as potential chemical 
impurities. Conclusion: The non-radiolabeled reference standard, 
AlF-NOTA-Oc, and the Fe2+- and Cu2+-NOTA-Oc were prepared and 
characterized. AlF-NOTA-Oc was used as the reference standard of 
[18F]NOTA-Oc. The Cu and Fe derivatives can be used to identify 
possible chemical impurities in the [18F]NOTA-Oc product. 

EP-560
Determination of TEMPO along with volatile solvents by 
GC for the production of radiopharmaceuticals
J. Simon1,2, M. Collantes1,3, F. Pareja1,2, G. Quincoces1,2, I. 
Peñuelas1,2,3;  
1Nuclear Medicine Department, Clínica Universidad de 
Navarra, Pamplona, SPAIN, 2Radiopharmacy Unit, Clínica 
Universidad de Navarra, Pamplona, SPAIN, 3Translational 
Molecular Imaging Unit, University of Navarra, Navarra 
Institute for Health Research (IdisNA), Pamplona, SPAIN.

Aim/Introduction: TEMPO [(2,2,6,6-Tetramethylpiperidin-1-yl)oxyl]
or, an organic radical substance used in organic synthesis as catalyst, 
is a suspected genotoxic compound used in the production of 
radiopharmaceuticals such as [18F]UCB-H. Due to the insufficient 
evidence regarding the full extent of its toxicity in humansm, a 
careful analysis of TEMPO concentration in radiopharmaceuticals 
is required. HPLC-MS methods are highly suitable for this, but 
such systems are rarely available at PET radiopharmacies. We have 
developed a simple GC method for detection and quantification 
of TEMPO down to 5 ppm using a standard GC system equipped 
with the usual GC column used for quantification of residual 
solvents in other radiopharmaceuticals such as [18F]FDG. Materials 
and Methods: An Agilent 7890A gas chromatographer, equipped 
with aVF-200 ms 30 m, 0.32 mm, 1 µm column was used. After 
optimization, the parameters for analysis were: sample volume 2 
µL; injector temperature 160 ºC; detector temperature 260 ºC;; split 
ratio 1:3; column Pressure 60 kPa; temperature ramp: 40 ºC (4 min), 
+40 ºC/min, 120 ºC (4 min), 40 ºC/min, 220 ºC (15 min). The studies 

were done with freshly prepared TEMPO samples at concentrations 
ranging from 2 to 100 ppm in acetonitrile by weighting each of the 
analyte and solution masses for greater precision. Samples were 
analysed three times, except for the 5 and 50 ppm samples that 
were analysed sixfold. Results: All the samples ranging from 5 to 100 
ppm of TEMPO showed a peak at 12,22 ± 0,02 minutes; however, 
the 2 ppm might be close to the LOD in the system used. LOQ was 
approximately 5 ppm, since samples had good S/N (> 10) but worse 
sample recovery range (±50%) than other samples (±15%). All the 
concentrations showed a good linearity when not forced through 
0 (R2 = 0,998). Conclusion: Using a standard GC system commonly 
used in the routine analysis of other PET radiopharmaceuticals, 
TEMPO can be detected and quantified down to 5 ppm. This method 
might be extended to other radiopharmaceuticals in which TEMPO 
is used as a catalyst. References: Guo, X. et al. Nitroxide TEMPO: A 
genotoxic and oxidative stress inducer in cultured cells. Toxicol. Vitr. 
27, 1496-1502 (2013).

EP-561
A practical method of measuring 68Ge breakthrough from 
a 68Ge/68Ga generator using a PET scanner
M. Stavrinou1, A. G. Sherwani2, L. E. Gridset2, M. K. Siksjø3, C. 
Stokke1,4, L. T. G. Mikalsen1,5;  
1Section of Nuclear Medicine Physics/PET Physics, Department 
of Physics and Computational Radiology, Clinic of Radiology 
and Nuclear Medicine, Oslo University Hospital, Oslo, NORWAY, 
2Department of Nuclear Medicine, Clinic of Radiology and 
Nuclear Medicine, Oslo University Hospital Rikshospitalet, 
Oslo, NORWAY, 3Department of Image Diagnostics, Østfold 
Hospital, Kalnes, NORWAY, 4Department of Physics, University 
of Oslo, Norway, Oslo, NORWAY, 5Department of Life Sciences 
and Health, Oslo Metropolitan University, Oslo, NORWAY.

Aim/Introduction: 68Ge breakthrough from a 68Ge/68Ga generator 
is one of the most important parameters for determining the 
feasibility of usage of 68Ga radiopharmaceuticals for clinical use 
in the hospital. The eluate coming out from the generator must 
contain a minimal amount of mother nuclide 68Ge (0,001 %) [1]. No 
clear methodology has been described in European Pharmacopeia 
[1] on how to measure the amount of the mother nuclide 68Ge in 
the eluate coming from the 68Ge/68Ga generator. In the literature 
up to now a thin layer chromatography method have only been 
proposed. Well counter measurements are also possible, provided 
an instrument is available. We hereby propose an image-based 
method that is easy to implement for the departments. Materials 
and Methods: A vial with eluate whose activity is measured 
immediately (time t1) is then left to rest about 48 hours. Then it is 
scanned in the PET/CT scanner. Different reconstruction parameters 
were evaluated and the reconstruction parameters complying 
with the EARL Image Quality accreditation have been selected. A 
hospital imaging software, gives the concentration in kBq/ml of 
68Ge still remnant in the eluate from the resulting PET/CT image. The 
activity given by the imaging software is decay corrected back to t1. 
This gives the activity of the mother nuclide 68Ge at the time of the 
first measurement. The ratio of the decay corrected activity of the 
mother nuclide divided to the activity of the 68Ga (daughter) minus 
the decay corrected activity of the mother nuclide, and expressed in 
percentage, gives the breakthrough. Breakthrough = 100 * Amother 
/(Adaughter - Amother), where Amother is the activity of 68Ge from 
imaging, decay corrected to t1 and Adaughter is the activity of 
68Ga (daughter) from dose calibrator at t1. The accuracy of the PET 
measurement in the proposed methodology was verified using an 
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18F-FDG filled syringe measured on the dose calibrator, and then 
decayed down to the relevant concentrations, prior to scanning on 
the PET. Results: The validation using 18F-FDG has shown that the 
results are reliable and there is a good correspondence between 
theoretical concentration and concentration from the PET/CT 
imaging. Conclusion: This method has been implemented and 
evaluated in two hospitals in Norway providing an image based, 
easy to implement, fast and reliable method easily achievable for 
every hospital. References: Pharmacopoeia, E., Gallium (68 Ga) 
Chloride Solution for Radiolabelling. European Pharmacopoeia, 
Radiopharmaceutical Prepararions, 2013. 07(2464): p. 1148:1149.

EP-562
Fractioning cold kits for labelling with 99mTc: our 
experience and outcomes
E. Lemos Pereira;  
Nuclearmed - Instituto De Medicina Nuclear, Almada, PORTUGAL.

Aim/Introduction: Technetium radiopharmaceuticals are used 
on most conventional Nuclear Medicine diagnostic procedures 
and are mainly provided through commercially available cold kits. 
Once there is a considerable range on the radiolabelling activity, 
we have an opportunity for a most efficient utilization [1-5]. 
Fractionation for subsequent 99mTc labelling is a discussion topic 
since the beginning of the 1990’s [6-8]. This procedure allows the 
division of the content of a single pharmaceutical vial into several 
different vials. The addition of NaCl 0,9% aqueous solution on the 
original vial, dilution and subsequent distribution into several 
different new vials, followed by deep freezing the samples, seams 
to be the most common fractionation method [1-8]. Materials 
and Methods: A retrospective study was conducted, comprising 
tetrofosmin and diphosphonate-based radiopharmaceuticals data, 
from January 2018 until December 2021, and the radiochemical 
quality of the deep frozen fractionated cold kits was analysed 
regarding pH level and radiochemical purity (through thin layer 
chromatography). Average, maximum and minimum pH and 
radiochemical purity was calculated. Results: Table 1 and Table 2 
present the 2018 Tetrofosmin and Disphosphonate deep frozen 
fractionated cold kits quality control results.* RQP = Radiochemical 
Purity Conclusion: Fractionation of cold kits represents a most 
efficient management approach for an optimal utilization of 
respective radiopharmaceutical. Although the vast majority of 
99mTc radiopharmaceuticals from fractionated cold kits proved to 
respect the chemical and radiochemical quality control requisites, 
pH and radiochemical purity must be controlled. References: [1]. 
Negi M, Dhingra M, Dhingra VK. Quality of radiochemical purity 
in multiple samples of various fractionated cold kits: Testing 
a cost & time effective technique. Hell J Nucl Med. 2019 Sep-
Dec;22(3):200-205. doi:10.1967/s002449911056. Epub 2019 Oct 
7. PMID: 31587030. [2]. Bhatia, N., Dhingra, V. K., Watts, A., Ranjan, 
R., Singh, B., Shukla, J., & Mittal, B. R. Fractionation of common cold 
kits as a cost-saving method in a low volume nuclear medicine 
department. Indian J Nucl Med. 2013 Dec; 28(Suppl 1): S36-S54. 
[3]. Bayomy, T., Moustafa, H., Pant, G. (2012). Tetrofosmin cold kit 
fractionation, a chromatographic study to assess long fractionation 
terms and different storage conditions. Journal of Nuclear Medicine, 
53(1) 1756 [4]. Ponto JA. Effect of pertechnetate source and age on 
the radiochemical purity of technetium Tc 99m exametazime. Am J 
Hosp Pharm. 1990 Nov;47(11):2511-3. PMID: 2177584. [5]. Fleming, 
W. K.; Jay, M. and Ryo, U. Y. (1992), Reconstitution and fractionation 
of radiopharmaceuticals kits. J. Nucl. Med., 33, 1915

EP-563
Fast And Improved Leukocytes Labelling Procedure With 
99mTc.HMPAO
P. Bueno, R. Sánchez, M. Requena, M. Martín, F. Moreno;  
Hospital Universtario de Badajoz, Badajoz, SPAIN.

Aim/Introduction: The 99mTc-HMPAO leukocyte labeling technique 
presents a first stage for obtaining leukocyte-rich plasma (LRP) based 
on sedimentation for an excessive time between 60- 90 minutes. The 
alternative method (1) based on centrifugation at 5 G for 15 minutes 
decreases the time of the technique, but the recovery of leukocytes 
is impaired. To modify the leukocyte labeling method with 99mTc-
HMPAO, by using a double centrifugation to obtain the LRP, with 
the objectives of reducing the duration of the technique, improving 
leukocyte isolation and reducing red blood cell contamination. 
Materials and Methods: For each freshly drawn blood sample, LRP 
was obtained using both standard method based in sedimentation 
(1G/60’) and centrifugation method at different speeds (5G, 10G, 
15G) and times (5’, 10’, 15’). Each supernatant was analyzed in 
duplicate to obtain a count of leukocytes/µL and red blood cells/µL. 
The results of different centrifugation speeds/times were compared 
with those obtained by the standard method. After verifying that the 
centrifugation speed/time combination with the highest leukocyte 
recovery is 5G/5’, the proposed double centrifugation technique 
was performed, consisting of centrifuging the blood at 5G/5’ and 
then the LRP obtained at 5G/2’, in order to reduce red blood cell 
contamination. The final LRP was analysed and compared with the 
standard method. Results: The 5G/15’combination of the alternative 
method (1) maintains a similar red blood cell contamination, 
expressed by the ratio of red blood cells to leukocytes, (7.39 ± 2.18) 
to sedimentation (6.56 ± 1.77) and, in addition, presents a lower 
leukocyte recovery respect to sedimentation technique (-13.07% 
± 0.03). The 5G/5’combination provided a higher leukocyte 
recovery respect to the sedimentation technique (25.48% ± 0.05). 
However, red blood cell contamination (15.75 ± 3.27) was higher 
than sedimentation (6.56 ± 1.77). We proceeded to look for a 2nd 
centrifugation that would decrease the red cell contamination. 
For this purpose, 5G/2’ was selected. It was possible to maintain 
a leukocyte recovery higher than sedimentation (21% ± 0.35) 
while decreasing the red cell contamination to a value close to 
the sedimentation value (6.17 ± 1.69). Conclusion: The proposed 
double centrifugation technique considerably shortens the time for 
its performance with respect to the standard method, improving 
leukocyte recovery and maintaining a similar red blood cell 
contamination. References: (1) Piera C, Vázquez A, Hernández MA, 
Plancha MC, Ruiz A, Mateos JJ, Martín F, Ortega ML, Fuertes S, Pons F. 
Fast method of labelling leukocytes with 99mTc HM PAO.

EP-564
Quality control of Ac-225 labelled peptides on the 
example of [225Ac]Ac-DOTA-Substance-P - preliminary 
results
D. Pawlak, M. Maurin, R. Mikołajczak, P. Garnuszek;  
National Centre for Nuclear Research Radioisotope 
Centre POLATOM, Otwock, POLAND.

Aim/Introduction: Actinium-225 is a radionuclide increasingly 
used in targeted alpha therapy of cancer (TAT), mainly with 
DOTA-PSMA or DOTA-TATE. However, quality control of 225Ac-
labeled radiopharmaceuticals is still problematic, and is mainly 
based on the TLC analysis. The use of HPLC for the determination 
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of radiochemical purity (RCP) is complicated due to the decay of 
Ac-225, in which nine radionuclides are formed. The four of them 
have a half-life long enough to affect the results of radio HPLC 
measurement during radiochemical purity analysis. This work 
aimed to develop a reliable HPLC QC procedure for Ac-225 labelled 
substances based on the example of [225Ac]Ac-DOTA-Substance-P. 
Materials and Methods: Determination of the radiochemical purity 
of [225Ac]Ac-DOTA-SubstanceP was performed by two methods: 
TLC and HPLC, 0, 24, 48, 72 and 144h after labelling. For TLC, iTLC-
SG plates and 0.5M citrate buffer were used as mobile phase. The 
distribution of activity on the plates was measured 24h after the 
analysis. For HPLC, Kinetex-C18 (150x4.3mm) column with gradient 
elution (0.1%TFA in water/0.1%TFA in acetonitrile, 1.0mL/min) and 
radiometric detection were used. The eluate was collected in 5, 10 
and 20 seconds fractions. The fractions activity was measured in a 
10-detectors well counter, 1 and 24 hours after collection. Results: 
It has been found that the fraction size optimal for achieving the 
proper resolution is 10s. The results of the RCP obtained by the on-
line radiometric detector and the fraction measurement after 1h 
differ from the TLC results in 40% and 10%, respectively. The only 
comparable results were obtained when fractions were measured 
after 24 hours. In that case, the difference of the RCP was below 5%, 
which is mainly due to the better specificity of the HPLC method 
that distinguishes the impurities resulting from the radiolysis of 
labelled peptide (impurity located between the dead volume and 
the main peak was observed ) and free radioisotope. Conclusion: 
The study resulted in the development of the HPLC procedure that 
adds value to the results of the TLC method. Unfortunately, due to 
225Ac decay, the only reliable results can be achieved only when 
delayed radioactivity measurements are applied - optimization 
is still in progress. After modification of the HPLC conditions, the 
procedure could be used for routine analysis of the 225Ac labelled 
peptides. References: Elien L. Hooijman at all; Development of 
[225Ac]Ac-PSMA-I&T for Targeted Alpha Therapy According to GMP 
Guidelines for Treatment of mCRPC; Pharmaceutics 2021, 13(5), 715

EP-565
Validation of In-house Manual synthesis of 68Ga-
Trivehexin and its Biodistribution for targeting the 
“Integrinαvβ6” expressing tumors
P. Thakral, S. S. Das, D. Khichi, S. Dhiman, D. Manda, V. C B, D. 
Malik, I. Sen;  
Fortis Memorial Research Institute, Gurgaon, INDIA.

Aim/Introduction: Integrin αvβ6 has become an extremely 
promising theranostic target for precise delineation of fast growing 
malignant cells in the recent years. The aim of the study was to 
validate the in-house manual synthesis of 68Ga-Trivehexin (integrin 
αvβ6) and to evaluate its uptake in patients with integrin- αvβ6 
expressing head & neck and pancreatic cancer. Materials and 
Methods: 68Ga-Trivehexin was synthesized by adding the variable 
amount of integrin αvβ6 (20-60μg) to manually eluted Ga-68 in 
0.5M HCl and heating the reaction mixture at 90°C for 12 mins at 
pH-3.5-4 to obtain the radiotracer with high RCP and high yield. 
Quality control procedures were done to assess the RCP, stability, 
pyrogenicity and sterility of the radiotracer. The radiolabeled integrin 
αvβ6 was then administered in patients who met the eligibility 
criteria. Whole body PET/CT scans were done at variable timepoints 
post i.v injection of 84-185MBq of 68Ga-Trivehexin to assess its 
biodistribution and maximum uptake time. Results: 0.2mCi of 68Ga/
μg of Trivehexin at 90°C for 12 mins were the optimal parameters 

to obtain 85-88% of yield and 99% of absolute radiochemical 
purity. The radiolabeled integrin αvβ6 showed in-vitro stability upto 
6 hrs and was also found to be sterile and pyrogen free. Intense 
radiotracer uptake was noticed in the tumor with mean SUVmax of 
14.45, 12.1 and 10.9 at 10mins, 60 mins and 90 mins, respectively. 
Physiological radiotracer uptake was seen in liver, spleen, kidneys, 
pancreas, stomach, lungs and heart. PET/CT imaging at 60mins post 
injection was found to be the optimal time for imaging the tumors 
with 68Ga-Trivehexin. Conclusion: The authors concluded that the 
protocol for in-house manual labelling of 68Ga-Trivehexin was safe, 
reproducible and cost-effective. They also concluded that 68Ga-
Trivehexin is an potential agent for non-invasive molecular imaging 
of integrin- αvβ6 expressing tumors. 

EP-566
Two Different Radiopharmaceutical Cold Kits And One 
Molecular Target The Prostate-Specific Membrane Antigen 
(PSMA)
S. Migliari1, B. Janota2, M. Scarlattei1, G. Baldari1, U. Maestroni3, L. 
Ruffini1;  
1Nuclear Medicine Division, Azienda Ospedaliero-Universitaria 
of Parma, Parma, ITALY, 2University Radioisotope Center 
POLATOM, Otwock, POLAND, 3Urology Division, Azienda 
Ospedaliero-Universitaria of Parma, Parma, ITALY.

Aim/Introduction: Automated preparation of Ga-68 imaging 
agents generates substantial investments (in hot cells, synthesis 
modules, and quality control equipment), which may not be easily 
accessible to small-scale radiopharmacies. This could hamper the 
widespread use of 68Ga-PET imaging. As a consequence, interest in 
the development of cold kit formulations, as a simpler and cheaper 
approach, has increased steeply in recent years. The synthesis of 
99mTc radiopharmaceuticals is easily carried out using commercial 
kits, containing a reducing agent, a ligand, and other components 
(buffer and stabilizing agents). Kits are lyophilized and sealed, and 
are, therefore, sterile, pyrogen-free, and can be stored for a long time. 
This approach offers convenience and ease of use, simply adding 
the required activity in a certain volume of eluate, with or without 
the need for heating. Both 99mTc and 68Ga issued from generators are 
as sterile and pyrogen-free solution that can be used directly for the 
preparation of radiotracers. Our aim was to validate two differently 
prepared 1-vial generator-specific kits containing PSMA-11 and 
PSMA-T4, to obtain a PET/SPECT radiopharmaceutical, respectively, 
targeting the prostate-specific membrane antigen. Materials and 
Methods: Preparation of 99mTc-PSMA-T4 was done adding 1mL-
2.5mL of 99mTcO4Na (370-1000 MBq) to the kit containing 23 μg 
of PSMA-T4 and then heating the vial at 95°C for 15 min. Quality 
Controls were done according to the manufacturer procedure 
(Radio-TLC). Preparation of 68Ga-PSMA-11 was done adding 1.5-
5mL of 68GaCl3 (300-800 MBq) and then heating the vial at 95°C 
for 10 min. Quality Controls (HPLC and TLC methods) were done 
according to Ph.Eur. monograph 3044. To validate both synthesis 
procedures, we produced three consecutive batches for each 
radiopharmaceutical and tested all the final products with their 
QCs. Results: Mean radiochemical purity (RCP%) of 99mTc-PSMA-T4 
was 100% in all the three radiopharmaceutical preparations. RCP% 
of 68Ga-PSMA-11 resulted 99.95%, 99.90% and 99.96% for HPLC 
method and 100% in all three batches for TLC one. Conclusion: 
Radiolabeling of clinically useful 99mTc-SPECT and 68Ga-PET 
imaging agents with ready-to-use lyophilized cold kits may 
contribute to their worldwide dissemination, in particular in small or 
low-budget centers not equipped with an elaborate and expensive 



Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751  S666

radiopharmacy set-up, enabling for earlier and better diagnosis and 
treatment in the context of personalized medicine. The obtained 
QC results has proven that these kit-based synthesis are “user-
friendly,” trustworthy, robust, and cost-effective. References: [1] JB 
Ćwikła et al. Pharmaceuticals 2021 [2] Kurash M M Scientific Reports 
2020.

EP-567
One-year experience in preparation of Ga-68 tracers using 
cold kits in a single camera PET centre
J. Aerts, T. Deboschere, N. Lutringer, J. Pamelard, T. Perrin, O. 
Dragusin, G. Gaudillot;  
Centre Hospitalier de Luxembourg, Luxembourg, LUXEMBOURG.

Aim/Introduction: Since July 2021, a new compact pharmaceutical 
facility (4m x 2.5m) was used at the National PET Centre of 
Luxembourg to prepare and control [68Ga]edotreotide injection 
and [68Ga]PSMA-11 injection for patients respectively with 
neuroendocrine and prostate tumours. This paper will review 
our experience in cold kits labelling, quality controls and product 
dispensing. Materials and Methods: All aseptic steps were 
performed in a class A radiopharmaceutical isolator installed in 
a class C room. Sterile lyophilizates of edotreotide and PSMA-11 
precursors, sterile buffers, and generators were obtained from 
pharmaceutical companies. Ge-68/Ga-68 1.85 GBq generators 
were used to obtain [68Ga]GaCl3 in 0.1M hydrochloric acid solution. 
The full eluted volume (1.1 ml) was mixed with a solution of the 
precursor in an adequate buffer. The labelling conditions have 
followed the instructions of the kit supplier. A 50 µl sample was 
aseptically withdrew after homogenisation. The pH was evaluated 
with a test strip by reflectometric detection. The radiochemical 
purity (RCP) was controlled by thin layer chromatography following 
the instructions of the kit supplier. The plates were evaluated using 
a TLC scanner equipped with a BGO probe. The dispensing was 
manually performed by volume withdrawing, based on the initial 
eluted activity, patient weight and delay between elution and 
injection (2 MBq/kg). The dispensed activity was controlled with a 
gas ionization chamber before the release to the technologists. The 
eluates from the generators were initially and periodically controlled 
for Ge-68 breakthrough by NaI(Tl) 3x3” 1024 channels spectrometry 
after decay of the initial Ga-68. Results: A first generator has been 
used for 9 months from July 2021 (eluted activity ranged from 
1100 MBq to 500 MBq). The average number of injected patients 
by preparation was 2.35. Most of the preparations were scheduled 
at the end of the PET-CT program day, after the use of F-18 labelled 
tracers. The estimated breakthrough of Ge-68 was < 0.001% during 
all the period of the use of the generator. An update for the full 
one-year period will be presented during the congress (second 
generator in use since April 2022). Conclusion: The use of cold kits 
for the preparation of both Ga-68 tracers in hospital is a reliable 
method. 

EP-568
Identification of [177Lu]Lu-PSMA I&T, [177Lu]LuCl3 and [177Lu]
Lu-DTPA by a single reversed-phase TLC
C. Cucchi, A. Bogni, M. Mainente, C. Beretta, M. Kirienko, E. Seregni, 
C. Pascali;  
Fondazione IRCCS Istituto Nazionale Tumori - Milano, Milan, ITALY.

Aim/Introduction: DTPA is often included in the formulation 
of peptides labelled with radiometals in order to complex any 
unreacted radionuclide and assist in this way its renal excretion. Even 

though the incorporation is facilitated by the large excess of DTPA, 
the presence of some free radiometals cannot be excluded a priori. 
These can be partially or totally retained on an HPLC column, so that 
this technique is not able to provide a quantitative measurement of 
the final radiochemical purity and yield. Thus, a very small selection 
of TLC conditions able to differentiate the radiolabelled product 
from the unreacted radionuclide have become of common use. 
Still, a flaw of these methods is the incapacity to discriminate these 
two species from the radiolabeled DTPA. In the course of our animal 
studies with [177Lu]Lu-PSMA I&T we were faced with this setback, 
which prompted us to develop an alternative method able to 
solve the problem. Materials and Methods: All reagents were from 
normal commercial suppliers and, when required, GMP grade and 
with a very low content of metal impurities. The manual synthesis of 
[177Lu]Lu-PSMA I&T was accomplished mixing 15.6 µL of a solution 
of PSMA I&T acetate (250 mg/0.5 mL H2O) with [177Lu]LuCl3 in 0.04M 
HCl (60 µL; 0.6 -0.7 GBq) and 100 µL of buffer (AcONa-gentisic acid-
NaOH, pH 5) in a plastic vial heated at 90 °C for 35 min. After cooling 
and before the addition of DTPA, a sample of reaction mixture was 
analyzed by TLC and compared with samples of [177Lu]LuCl3, with 
and without DTPA, in buffer. The following radioTLC methods were 
tested: iTLC-SG eluted with sodium citrate 0.1M at pH 5 (method A) 
or AcONH4 1M / MeOH 1:1 (method B); Silica Gel 60 on aluminium 
sheet eluted with CH3CN / H2O 1:1 (method C); RP-18 glass-plate 
eluted with CH3CN / H2O 40:60 with 0.1% TFA (method D). The 
plates were analyzed on a TLC radioscanner. Results: Method D 
was the only one which allowed the separation of [177Lu]LuCl3, 
[177Lu]Lu-PSMA I&T and [177Lu]Lu-DTPA with an Rf of 0.1, 0.6 and 
1, respectively. As expected, variations in the ratio CH3CN / H2O 
resulted in some change in Rf: with 80% H2O [177Lu]Lu-PSMA I&T 
showed Rf = 0. Conclusion: The described method proved to be 
successful in identifying the 3 main radioactive species likely to be 
present in the final product formulation.

EP-569
Study Of The Possible Cause Of Liver And Spleen 
Visualization In Pulmonary Perfusion Studies With 99mTc-
MAA
S. Lopez Muñoz, E. Martinez Montalban, L. Abelenda Magarín, E. 
Dobra, L. Arias Buendía, B. Martinez De Miguel;  
Hospital Universitario La Paz, Madrid, SPAIN.

Aim/Introduction: Study of the possible cause of visualization 
of spleen and liver after the administration of an albumin 
macroaggregate kit from laboratory 1 compare to macroaggregate 
kit from laboratory 2. The possibility is raised as to whether particle 
size may be one of the causes of the visualization of these organs, 
because excessive amount of particles smaller than 10 microns 
could escape from the pulmonary capillaries and be distributed to 
other organs. Materials and Methods: In MAA1, the percentage of 
particles smaller than 10 microns is less than 9.8%, and in MAA2 
it is less than 5%. Labelling of MAA1 and MAA2 was performed 
with around 3330 MBq of 99mTcO4- in approximately 6 ml. Thirty 
samples of approximately 2 ml were taken for MAA1 and MAA2. 
Subsequently, the 2 ml aliquots were filtered on Whatman 1 paper, 
ability of retaining particles larger than 10 microns, and washed 
with 35 ml of 0.9% sodium chloride. Subsequently, the filter activity 
was measured in an activimeter taking into account the decay. 
To obtain the percentage of particles smaller tan 10 microns 
we subtract 100 less the residual filter activity and subtract the 



S667 Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751

amount of free technetium from this percentage. The amount of 
free technetium was determined by thin layer chromatography 
at a length of 20 cm in a radiochromatograph MiniGita Rytest to 
check that the radiopharmaceutical has been correctly labelled. 
The radiochemical purity must be greater than 90%. Results: The 
percentage of particles smaller than 10 microns obtained in MAA1 
was 2.58 ± 0.97 and in the case of MAA2 it was 1.02% ± 0.43. The 
radiochemical purity was ≥ 90% in both cases, for MAA 1 the mean 
of TcO4- was 7% and in MAA 2 was 5,3%. Conclusion: In view of 
the results obtained, we can prove that MAA1 contains more 
than double the percentage of particles smaller than 10 microns 
compared to MAA2. This could be the reason for the visualization 
of the liver and spleen in lung perfusion studies with MAA1. In both 
cases, MAA1 and MAA2 the amount of free technetium is never 
higher than 10%.

EP-570
Fully-automated synthesis of [68Ga]Ga-FAPI-46 for clinical 
practice
C. Provost, C. Schmitt, L. Trump, Q. Bruyer, J. Fouque, O. Madar;  
Institut Curie, Radiopharmacology 
department, Saint Cloud, FRANCE.

Aim/Introduction: Tumor heterogeneity is usually associated 
with pejorative clinical outcome. [68Ga]Ga-FAPI-46 is a radiotracer 
targeting the most abundant tumor microenvironment 
components, the cancer-associated fibroblast (CAF) and 
particularly the fibroblast activation protein (FAP), associated to 
metastasis dissemination1. Using this radiotracer the inter-lesions 
heterogeneity in metastatic triple negative breast cancer patients 
could be characterized. Currently, the radiolabelling process of 
FAPI-46 developed by the supplier is a manual method. The aim 
of this project was to develop an automated radiolabelling of the 
FAPI-46 using a synthesizer. Materials and Methods: Automated 
radiolabeling was made on EasyOne synthesizer (Trasis) using 50 
µg of FAPI-46 precursor (SOFIE). Sodium ascorbate solution (1 mg/
mL) was added into the precursor vial and into the final vial, using 
a sterilizing filter. Sodium acetate buffer (0.25 M, 2.0 mL) was added 
into the precursor vial. Dissolved precursor was injected into the 
reactor vial, then gallium-68 in hydrochloric acid (0.1M, 5 mL) was 
automatically added. Reactor vial was heated up to 95°C during 
10 minutes. A purification was performed using a Hydrophilic-
Lipophilic Balance (HLB) cartridge. The final product was formulated 
with sodium chloride and 10% of ethanol. Radiochemical purity 
(RCP) was determined using radio thin layer chromatography (r-TLC) 
and radio ultra-high performance liquid chromatography (r-UHPLC) 
up to 3h. Quality controls carried out in final product were chemical 
purity, pH, sodium ascorbate concentration, radionuclide purity, 
endotoxin, sterility. Results: Three batches of [68Ga]Ga-FAPI-46 
were successfully synthesized with a final radioactivity of 685 ± 24 
MBq and a radiochemical yield decay corrected (RCY dc) of 85.35 
± 1.48%. The RCP determined by r-TLC was 98.51 ± 0.54%. The RCP 
determined by r-UPLC was 99.27 ± 0.16%. The RCP was maintained 
over 98% up to 3h. A radioactive impurity resulting from radiolysis 
was observed in absence of sodium ascorbate. Chemical purity, pH, 
sodium ascorbate concentration, radionuclide purity, endotoxin, 
sterility were in line with the specifications. Interestingly a chemical 
impurity identified as zinc-FAPI-46 was systematically quantified. 
Conclusion: This automated method allows the synthesis of [68Ga]
Ga-FAPI-46 with high RCY dc and RCP. Quality control results are 
compatible with a clinical indication up to 3h. The setting of [68Ga]

Ga-FAPI-46 in our radiopharmacy unit will allow the implementation 
of clinical trials in CAF. References: 1: Mona CE, Benz MR, Hikmat 
F, et al.. Correlation of 68Ga-FAPi-46 PET biodistribution with FAP 
expression by immunohistochemistry in patients with solid cancers: 
a prospective translational exploratory study. J Nucl Med. 2021 Nov

EP-571
Assessment of the critical points in the synthesis of 
carbon-11 radiopharmaceuticals
M. De Arcocha Torres, V. Mendi-Barcina, I. Martínez-Rodríguez, 
J. Andrés-Pacheco, A. Gutierrez-González, N. Martínez-Amador, 
F. Gómez-de la Fuente, J. Jiménez-Bonilla, A. Sánchez-Salmón, A. 
Bota-Bota, M. Pombo-López, R. Quirce-Pisano;  
Nuclear Medicine Service. Marqués de Valdecilla 
University Hospital. Molecular Imaging Group (IDIVAL). 
University of Cantabria, Santander, SPAIN.

Aim/Introduction: Syntheses of carbon-11 radiopharmaceuticals 
present a high complexity due to their short half-life and their 
gaseous presentation. For this reason, it is very important to 
carry out and exhaustive control of the process, detecting the 
critical points. Our aim was to analyze the percentage of failed 
synthesis of carbon-11 radiopharmaceuticals and to evaluate 
the causes of their failures. Materials and Methods: A total of 
1617 automatic syntheses of carbon-11 radiopharmaceuticals 
performed for patients (11C-choline:649, 11C-methionine:149 
and 11C-PIB: 819 syntheses) were carried out in our institution 
from 2011 to 2021 in a automated FXc module. The parameters 
analyzed were the overall percentage of successful syntheses 
and for each radiopharmaceutical separately and causes of 
failures (quality controls problems, low cyclotron production, low 
11C-methyl iodide production, mechanical problems and futher, 
for 11C-PIB, low production of 11C-methyl triflate and problems 
with HPLC). Results: Of all syntheses performed, 1445 (89.4%) were 
successfull and 172 (10.6%) failed (6.6% for 11C-choline, 7.4% for 
11C-methionine and 14.4% for 11C-PIB). All quality controls carried 
out were correct. The failures detected during the synthesis were 
low cyclotron production in 41 out of the 172 failed syntheses 
(23.8%), low 11C-methyl iodide production in 55 (32.0%), low 
performance of the methylation reaction in 42 (24.4%), mechanical 
problems in 5 (2.9%), low production of 11C-methyl triflate in 18 
(10.5%) and problems with HPLC in 11 (6.4%).The failures detected 
in the 11C-choline synthesis were low cyclotron production in 
17 out of the 43 failed syntheses (39.5%), low 11C-methyl iodide 
production in 15 (34.9%), low performance of the methylation 
reaction in 8 (18.6%) and mechanical problems in 3 (6.9%). For 
11C-methione were low cyclotron production in 3 out of the 11 
failed syntheses (27.8%) and low 11C-methyl iodide production 
in 8 (72.7%). Finally, for 11C-PIB were low cyclotron production in 
21 out of the 118 failed syntheses (17.8%), low 11C-methyl iodide 
production in 32 (27.1%), low performance of the methylation 
reaction in 34 (28.8%), mechanical problems in 2 (1.7%), low 
production of 11C-methyl triflate in 18 (15.3%) and problems with 
HPLC in 11 (9.3%). Conclusion: The highest percentage of failures 
in the synthesis of carbon-11 radiopharmaceuticals was detected 
in the synthesis of 11C-PIB related to the greater complexity of 
the synthesis. The most frequent errors during synthesis were low 
cyclotron 11C-methyl iodide production, low chemical reaction 
and, in the case of 11C-PIB, low 11C-methyl triflate. The less frequent 
error was mechanical problem. 
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EP-572
Abnormal biological distribution related to normal saline 
among 99mTc-DMSA scans
T. Al Bulushi;  
Royal Hospital, Muscat, OMAN.

Aim/Introduction: Aim: The primary aim is to describe the incidence 
and causes of abnormal distribution of [99mTc] Tc-DMSA among 
patients who underwent renal scans in Royal Hospital (Oman), 
in 2020. The secondary aim is to assess the effect of a specific 
batch of normal saline A (batch NO 132129) compared to another 
normal saline B (batches NO 132589 and NO 133325) used in the 
preparation of [99mTc] Tc-DMSA on the abnormal biodistribution 
of [99mTc] Tc-DMSA. Materials and Methods: An ambidirectional 
cohort study that included all patients who underwent DMSA renal 
scan between January and December 2020. Both prospective and 
retrospective data collection were utilized. Collected data included 
possible causes of abnormal biodistribution, quality of [99mTc] Tc-
DMSA and normal saline, and time of [99mTc] Tc-DMSA injection. Data 
analysis was conducted by SPSS-25. Results: The total incidence of 
abnormal biodistribution was 26.5% with the most common cause 
being high creatinine (29%). Normal saline batch A, used in the 
preparation, was found to be significantly associated with abnormal 
biodistribution (49.7%) compared to batch B (6.6%) (p-< 0.001). This 
association was more prominent among patients injected after 
two hours of [99mTc] Tc-DMSA preparation (83.0%) compared to 
within two hours (13.3%). Conclusion: High incidence of abnormal 
biodistribution of [99mTc] Tc-DMSA was detected and for the first 
time in the literature, a specific preservative-free, normal saline, has 
been identified as a significant cause of abnormal biodistribution. 
Therefore, it should be listed by nuclear medicine professionals and 
pharmaceutical companies as a possible cause for abnormal [99mTc] 
Tc-DMSA biodistribution. 
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EP-573
A rare case of congenital pulmonary venolobar syndrome 
with diaphragmatic hernia
M. Gulya, Y. Varlamova, O. Yanulevich;  
Cardiology Research Institute, Tomsk NRMC, 
Tomsk, RUSSIAN FEDERATION.

Aim/Introduction: We report an extremely rare case of CPVS 
associated with a right-sided intrathoracic ectopic liver in an 
8-month-old boy Materials and Methods: Contrast enhanced 
chest-MDCT and 99m-Tc-sulfur colloid SPECT/CT were performed. 
Results: The baby was born at 40 weeks with a weight of 3.1 kg. At 
the age of 3 months, based on X-ray examination an opacification 
in the right side of the chest was revealed. At the age of 8 months, 
the child was admitted to the Cardiology Research Institute of 
Tomsk for examination. The following components of congenital 
pulmonary venolobar syndrome (CPVLS) were diagnosed 

according to contrast enhanced chest MDCT: partial anomalous 
pulmonary venous connection on the right into the vena cava 
inferior, hypoplasia of the right pulmonary artery, persistent left 
superior vena cava, the large aorta-pulmonary collateral from the 
celiac trunk going to the hypogenetic right lung and vascular ring 
- left aortic arch, aberrant right subclavian artery. In the projection 
of the lower lobe of the right lung, a soft-tissue density formation, 
33.4 x 32.1 mm in size was detected. The accurate assessment of 
the bronchial and vascular structures inside this mass was difficult 
due to the presence of respiratory artifacts. Hence, for differential 
diagnosis of pulmonary sequestration and diaphragmatic hernia 
with protrusion of the right lobe of the liver, static scintigraphy of the 
liver with 99mTc-sulfur colloid was performed. The SPECT/CT images 
confirmed the diagnosis of diaphragmatic hernia with protrusion 
of the right lobe of the liver. For further treatment, this patient was 
referred to a dedicated surgical Centre. This case demonstrates 
very rare combination of all anatomical abnormalities that CPVLS is 
characterized by. Conclusion: Hybrid SPECT/CT allows to diagnose 
rare combination of congenital abnormalities without heart 
catheterization for a correct selection of the treatment strategy. 
References: 1. Woodring JH, Howard TA, Knaga JF. Congenital 
pulmonary venolobar syundrome revisited. Radiograhics 
1994;14:349-69. DOI: 10.1148/radiographics.14.2.8190958 2. Adin 
ME, Çetinçakmak MG, Deniz MA, Göya C. Accessory liver within the 
thoracic cavity. Surg Radiol Anat. 2018;40(9):1085-1091. doi:10.1007/
s00276-018-2046-9 3. Ahamed MF, Al Hameed F. Hypogenetic lung 
syndrome in an adolescent: imaging findings with short review. 
Ann Thorac Med. 2008;3(2):60-63. DOI:10.4103/1817-1737.39639 4. 
Hamad AM. Congenital pulmonary venolobar syndrome: Value of 
multidetector computed tomography in preoperative assessment. 
Ann Thorac Med 2012;7:165-7. DOI: 10.4103/1817-1737.98852

EP-574
The effects of Henne Plant (Lawsonia Inermis) on iodine 
thyroid uptake and its implications on radioactive iodine 
therapy : A Case-report study
M. Bettaieb, A. Ezzine, A. Gorchene, W. Touila, M. Nouira, K. Chatti;  
Centre hospitalo-universitaire Sahloul, Sousse, TUNISIA.

Aim/Introduction: Patient preparation for radioactive iodine (RAI) 
therapy is important. Factors such as iodine overload are to be 
assessed. Empirically, the absence of use of Henné plant (Lawsonia 
Inermis) was a contraindication for RAI administration in African 
countries. We investigate here its effect based on a case-report 
and scientific literature. Materials and Methods: A 56-year-old 
female presented a papillary thyroid carcinoma (pT2N1bMx). A total 
thyroidectomy and bilateral neck dissection was performed. RAI 
therapy was prescribed (3700 MBq) with Levothyroxine withdrawal 
correctly followed by the patient. we discovered that the patient 
dyed her hair using Henné plant 3 days before the therapy. A 99m-
Tc Scintigraphy was performed and showed no cervical uptake. The 
RAI therapy was postponed for 3 months. The whole-body (WB) 
iodine 131 scan showed then a thyroid and lymph node uptake, 
compatible with a thyroid remnant and a metastatic lymph node, 
confirmed by the dosage of Thyroglobulin (14,63 ng/ml). Results: 
Henna Leaf is a natural dye used to colour skin and hair in African 
cultures. It is also a traditionnal treatment for dysthyroidism. 
Empirically, its was considered to be a contraindication to the RAI 
therapy, and was believed to be caused by iodine overload. In this 
case, we confirmed the absence of thyroid or lymph node uptake 
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3 days after Henne use, by a 99m-Tc scan. But after 12 weeks, the 
WB iodine 131 scan showed a thyroid and lymph node uptake. We 
studied the biochemical structure of L. inermis and found it didn’t 
contain any iodine. this invalidated the theory of iodine overload. 
After a review of scientific literature, we found that L. inermis contains 
2 OH 1.4 naphtoqinone which has oxidant effects on mice cells, 
which would decrease the thyroid hormone synthesis by decreasing 
the hydrogen ions in thyrocytes (effecting the thyroidperoxidase 
enzyme action). Thus, by extrapolating this animal-based study, 
we concluded that this induced-hypothyroidism would cause 
a decreased iodine (and pertechnetate) uptake, explaining this 
empirical observation on Henné effect. Conclusion: This is the 
first case-report of the effects of Lawsonia Inermis on RAI and 
pertechnetate thyroid uptake. Its effect consisted in an induced-
hypothyroidism which caused decreased RAI uptake, thus reducing 
the effects of potential therapies. The absence of use of Henné 
Plant days prior to the RAI therapy should be assessed to optimize 
the efficacy of the RAI treatment. Further investigations on its 
human physiopathological mechanism is needed to confirm this 
conclusion. 

EP-575
Metabolic Response to Rituximab Treatment in 
Granulomatosis with Polyangiitis
N. Filizoglu, K. Oksuzoglu, C. O. Engur, S. Kesim, K. Niftaliyeva, T. N. 
Kissa, Z. C. Balaban Genc, S. Ozguven, F. Sen, T. Ones, H. T. Turoglu, 
T. Y. Erdil;  
Marmara University Pendik Training and 
Research Hospital, Istanbul, TÜRKIYE.

Aim/Introduction: Rituximab is a chimeric monoclonal antibody 
with a high affinity for CD20 surface antigens on B cell lymphocytes. 
Although rituximab is an important agent in the treatment of B-cell 
non-Hodgkin lymphoma in recent years, its use has increased 
in antibody-mediated diseases such as rheumatoid arthritis and 
granulomatosis polyangiitis (GPA). We presented a unique case of 
GPA which showed a complete metabolic response to treatment 
with rituximab. Materials and Methods: A 44-year-old woman 
presented with dyspnea and fever for a month. A routine blood test 
was unremarkable for infection. Computed tomography showed 
cavitary lesions in the left lung. The patient was referred to F18-
fluorodeoxyglucose (18F-FDG) positron emission tomography/
computed tomography (PET/CT) with suspicion of malignancy. 
Results: 18F-FDG PET/CT demonstrated intense peripheral 
hypermetabolic masses having a large central cavity in the left 
lung (A; MIP image, B and C; coronal fused PET/CT images, D 
and E; axial PET/CT images). Serum cytoplasmic anti-neutrophil 
cytoplasmic antibody (c-ANCA) was positive and serum directed 
against proteinase 3 titer (PR3) ANCA was elevated to 200 U/
mL Subsequently the patient underwent biopsy from the lesions 
and histopathology was compatible with GPA. Later, the patient 
received cyclophosphamide and rituximab combined therapy. 
Follow-up 18F-FDG PET/CT revealed regression of all cavitary lesions. 
However, diffuse ground-glass density and increased FDG uptake 
were observed in both lungs (F; MIP image, G and H; coronal fused 
PET/CT images, I and J; axial PET/CT images). A restrictive pattern 
and a reduction in the diffusion capacity (DLCO) were found on the 
pulmonary function test. Based on clinical and imaging findings, 
the patient was diagnosed with rituximab-induced lung disease 
and steroid therapy was initiated. Conclusion: GPA is a systemic 

vasculitis characterized by necrosis, granulomatous changes, and 
vasculitis predominantly involving the upper respiratory tract, 
lungs, and kidneys. The utility of 18F-FDG PET/CT in GPA strikingly 
increased in recent years. However, 18F-FDG PET/CT has not been 
used to evaluate the treatment response in GPA. Rituximab, a 
chimeric anti-CD20 monoclonal antibody, is increasingly used in 
GPA. Rituximab-induced severe lung toxicity, such as cryptogenic 
organizing pneumonia, pneumonia, and interstitial lung disease, 
has been reported very rarely. This unique case highlights the value 
of 18F-FDG PET/CT in the management of GPA and the detection of 
treatment-related complications. 

EP-576
An Unusual Case with Bilateral Breast Metastasis from 
Pancreatic Neuroendocrin Tumor
H. Sariyildiz Gumusgoz, B. Karasah Erkek, U. Yararbas;  
Ege University Medical Faculty Department 
of Nuclear Medicine, Izmir, TÜRKIYE.

Aim/Introduction: Somatostatin receptor imaging with 68Ga-
DOTATATE is a well known modality in diagnosis, staging and in 
predicting therapy response of neuroendocrine tumors (NET). 
In this abstract, we would like to present a case in which bilateral 
breast metastasis of a pancreatic NET that has been detected by 
68Ga-DOTATATE PET/CT. Materials and Methods: Sonographic 
examination of a 35-year-old female patient with abdominal 
and back pain revealed a lesion in the pancreas. In MRCP, due to 
hypervascular appearance the lesion was reported as a NET. The 
patient underwent a Whipple operation and the histopathological 
evaluation revealed a pancreatic NET. Following chemotherapy, 
68Ga-DOTATATE PET/CT was performed to evaluate the response 
to the treatment. Results: Besides extensive bone and lymph 
node metastases with intense radiopharmaceutical uptake, 
bilateral breast lesions that may be related to a second primary 
malignancy or metastatic involvement are visualized. Tru-cut 
biopsy of the breast lesions was compatible with NET metastasis. 
Conclusion: Metastatic involvement of breast parenchyma is rare 
and accounts for 0.5-2% of breast carcinomas (1). Among them, 
metastatic NETs constitute approximately 7% of all metastatic 
lesions (2). The most common primary tumors metastasizing to 
the breast are contralateral breast, malignant melanoma and lung. 
The distinction between primary and metastatic NETs of the breast 
can be challenging and is important for the management of the 
disease. In the literature, it has been reported that the misdiagnosis 
rate of NET as invasive breast carcinoma is as high as (14%-44%) 
due to morphological similarities (3). In a study consisting of a 
large group of patients with rare NET metastases detected by 
68Ga- PET/CT, the prevalence of breast metastasis was found to 
be approximately 0.49% (4). As far as we can see in the literature, 
the current case is one of the rare cases with unusual bilateral 
metastatic spread to breast parenchyma imaged with 68Ga-
DOTATATE. The histopathological evaluation and specific imaging 
methods like 68Ga-DOTATATE are of great importance in terms 
of diagnosis and disease management to prevent unnecessary 
therapeutic interventions. References: 1.Amin AL et al. Metastatic 
neuroendocrine tumor found on screening mammogram. WMJ. 
2011;110: 140‐143.2.Williams SA et al. Metastases to the breast from 
nonbreast solid neoplasms. Cancer. 2007;110:731‐737. 3.Mohanty 
SK et al. Comparison of metastatic neuroendocrine neoplasms 
to the breast and primary invasive mammary carcinomas with 
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neuroendocrine differentiation. Mod Pathol 2016;29:788-98. 
4.Carreras C et al. Rare metastases detected by (68)Ga-somatostatin 
receptor PET/CT in patients with neuroendocrine tumors. Recent 
Results Cancer Res. 2013;194:379-84.

EP-577
Relevance of radioactive iodine therapy in the treatment 
of mixed anaplastic-papillary thyroid carcinoma
A. Missaoui, F. Hamza, K. Ben Ahmed, H. Nooman, M. Maaloul, K. 
Chtourou, F. Guermazi;  
Department of Nuclear Medicine, Habib Bourguiba 
University Hospital, Sfax, TUNISIA.

Aim/Introduction: Anaplastic thyroid tumors lack thyroid-specific 
gene expression which makes them unable to accumulate iodide 
and, therefore, do not respond to radioiodine-131(RAI) therapy. 
However, in the presence of papillary foci, this treatment may be 
convenient. Materials and Methods: Here, we report the case of 
a 64-year-old male patient with a 4-year history of large euthyroid 
multinodular goiter (MNG) who presented to the ENT department 
for cervical compressive signs (dyspnea+dysphonia). The neck 
ultrasound reported a large MNG with a giant suspicious left-sided 
nodule. Total thyroidectomy, as well as bilateral central and lateral 
lymph node dissection, were performed. The histopathological 
examination featured a 5.5-centimeter mixed anaplastic (ATC) and 
papillary thyroid carcinoma (PTC): 80% Anaplastic + 20% Papillary, 
invading the thyroid capsule, the peri-thyroid tissue with vascular, 
lymphatic, and nerve involvement. The surgical resection was 
incomplete(R1). Body CT scan displayed no distant metastases. 
Hence, the cancer was staged IV-B (AJCC 8th edition). Results: The 
multidisciplinary team suggested performing a 100mCi radioiodine 
remanent ablation. The whole body scan revealed a single uptake in 
the thyroid bed related to the papillary component. The stimulated 
serum thyroglobulin was indetectable (<0.2ng/mL). The patient is 
currently undergoing adjuvant radiotherapy. Conclusion: ATC is 
a rare but highly lethal form of thyroid neoplasms. Many studies 
suggest that ATC arises from the anaplastic transformation of 
preexisting terminally differentiated thyroid carcinomas. Complete/ 
near-complete surgical resection is associated with favorable 
outcomes in terms of local control and survival in IVA/IVB ATC. 
Adjuvant radiotherapy, in combination with chemotherapy, is 
often administered. In the presence of underlying papillary foci, RAI 
therapy may be effective in reducing the tumor progression and 
improving overall survival. References: 1- Giuffrida, D., and H. Gharib. 
“Anaplastic thyroid carcinoma: current diagnosis and treatment.” 
Annals of Oncology 11.9 (2000): 1083-1090.2- Shahi, Sudha, et al. “A 
rare coexistence of papillary carcinoma and anaplastic carcinoma 
of thyroid in multinodular goitre: Case report and literature review.” 
Annals of Medicine and Surgery 56 (2020): 161-164.

EP-578
Atypical Onset Of A Bronchial Carcinoid Through Ocular 
Symptoms: Case Report
A. Ciocan1, A. Bajenaru1, A. Lazar1, M. Mutuleanu1, M. Gherghe1,2;  
1Institute of Oncology “Professor Doctor Alexandru 
Trestioreanu”, Bucharest, ROMANIA, 2University of Medicine and 
Pharmacy Carol Davila Bucharest, Bucharest, ROMANIA.

Aim/Introduction: Pulmonary carcinoid tumours are epithelial 
neuroendocrine tumours that account for less than 1% of all lung 
cancers. They originate in the enterochromaffin cells (Kulchitsky 

cells) that are disseminated in the bronchopulmonary tract. They 
are classified into typical and atypical forms, and 80% of the cases 
are usually centrally located in the lungs. These types of tumours 
are always malignant, and usually present a slow growth and an 
increased rate of metastasis. Materials and Methods: We present 
the case of an 18 year-old female patient with a typical bronchial 
carcinoid diagnosed in 2020, which presented at the onset a 
decrease in visual acuity in the right eye. After an ophthalmologic 
exam, a CT scan was indicated, which showed a primary tumoral 
mass in the right pulmonary hilum, extended to the upper lobe, 
as well as invasive lesions located in the right ocular globe and 
hypophysis. The neuroendocrine whole-body scintigraphy and 
SPECT-CT highlighted the presence of somatostatin receptors in all 
these lesions. The biopsy from the primary tumoral mass revealed 
the presence of a well-differentiated neuroendocrine tumor. The 
patient underwent 6 series of chemotherapy with Cisplatin and 
Etoposide, subsequently adding a somatostatin analogue and 
interferon. She also received additional palliative radiotherapy for 
the right eye, which resulted in a decrease in tumor size at this level. 
The SPECT-CT performed after 6 months of treatment, showed 
no significant change in the primary tumoral mass, but revealed 
a notably increased uptake in the ocular and pituitary metastases. 
Results: The third SPECT-CT examination executed in October 
2021, showed a decrease in radiotracer’s uptake in the ocular and 
hypophyseal metastases, but revealed two new lesions in hepatic 
segments IV and V, confirming disease progression. Following this 
result, the therapeutic decision implied continuing second line 
chemotherapy with Capecitabine and Temozolomide, combined 
with somatostatin analogue administration. Conclusion: The 
particularity of the presented case is represented by the onset of 
symptoms through decreased visual acuity and by the unusual 
metastatic sites in the ocular globe and pituitary gland. Out of over 
300 cases examined in our clinic, this is the only one with such an 
atypical presentation, raising the issue of differential diagnosis. 
Evolution of the disease was stable in the beginning, but then it 
progressed, with no significant therapeutic response to the two 
lines of treatment used. 

EP-579
Interstitial Lung Involvement of Multiple Myeloma on 18F 
FDG PET/CT
M. Keskin, B. Temelli;  
Mersin City Hospital, Mersin, TÜRKIYE.

Aim/Introduction: Multiple myeloma(MM) is characterized by 
abnormal M protein production,which can progress from the 
appearance of an osteolytic lesion associated with pathological 
fractures and nerve compression,to bone marrow infiltration 
that can cause bone marrow failure.It is a malignant monoclonal 
gammopathy caused by proliferation.Infections are the most 
common complications in multiple myeloma,followed by bleed
ing,neurological,renal,hypercalcemia-related complications,and 
amyloidosis.Myeloma cells may be located extramedullary due 
to extramedullary plasmacytoma or extramedullary spread 
of MM.The most common sites of extramedullary spread are 
spleen,liver,lymph nodes,kidneys,thyroid gland,adrenal gland,ovary 
and testicles,lung,pleura,pericardium,intestines,and skin. Materials 
and Methods: A 70-year-old-female patient,diagnosed with MM 
with chronic renal failure,and no history of hospitalization due 
to respiratory tract problems,was admitted to our hospital with 



S671 Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751

complaints of dyspnea,cough,weight loss,and progressive dyspnea 
that developed in the last-month.On physical examination,there 
was fine crepitation in the bilateral lung bases,and blood pressure 
was normal.The patient was negative for Mycobacterium 
tuberculosis,with no growth in the bronchoalveolar lavage fluid 
both microscopically and in culture.On tomography,diffuse ground-
glass opacities were present in the parenchymal-subpleural areas of 
both lungs,and the process was accompanied by pleural effusion.
Pathology of the patient,a sample was taken from the pleural 
effusion fluid by aspiration,a large number of small and large 
lymphocytes with atypical pleomorphic,binuclear,plasmacytic 
series with fringed cytoplasm showing atypical mitosis in favor of 
malignancy were observed.On the FDG-PET/CT scan performed for 
re-staging of the disease,numerous lesions,some of which are lytic 
and some are hypermetabolic(SUVmax:15,54),were observed in the 
skeletal system.In addition,there were widespread consolidated 
areas showing non-homogeneous hypermetabolism(SUVmax:3.94)
in patches of interstitial-alveolar opacity in both lungs,and the 
finding was evaluated in favor of interstitial lung involvement of MM. 
Results: The pulmonary parenchyma is a rare site of extramedullary 
involvement in MM,and approximately 10% of patients with MM show 
pulmonary findings during the course of their disease.Identification 
of malignant plasma cells in pleural fluid from MM patients can 
be difficult,especially when mature plasma cells are present or 
low in number.In addition,lung plasma cell infiltration can have a 
radiological appearance similar to infection,bleeding,idiopathic 
pneumonia and pulmonary edema,and cytological examination of 
pleural effusion fluid is important in diagnosis.FDG-PET/CT provides 
the clinician with guiding information in the staging of the disease 
and in the treatment follow-up. Conclusion: As a result,it should 
be kept in mind that lung involvement may occur in respiratory 
problems in patients with MM,and we think that FDG-PET/CT will 
contribute to the treatment management in evaluating the extent 
of the disease in cases with suspicious radiological findings and 
cytological support. 

EP-580
Incidental Cardiac 68Ga-FAPI-04 Uptake Related to 
Cardiovascular Diseases: Case Reports
D. Denizmen, D. Has Şimşek, E. G. Işık, A. Mudun, S. Kuyumcu;  
Istanbul University, Istanbul, TÜRKIYE.

Aim/Introduction: Fibroblast Activation Protein(FAP) targeted 68Ga-
FAPI PET-CT has been introduced recently in diagnosis of malignant 
tumors with increased FAP expression.However,FAP expression can 
be detected in several benign pathologies which causes incidental 
non-tumoral uptake.Here in,we present incidental cardiac uptake 
detected in 68Ga-FAPI PET-CT related to cardiovascular diseases. 
Materials and Methods: Case 1:66 years old male with initially 
diagnosed colangiocarcinoma was performed 68Ga-FAPI PET-CT 
for staging.Increased FAPI uptake(SUVmax: 3.84) in anterior and 
inferior wall of left ventricle was detected.Patient had hypertension 
and COPD.Echocardiography defined hypokinesia in septum and 
inferior wall.Coronary angiography determined 70% stenosis in LAD 
and stent was implanted,in addition to 40% stenosis in proximal 
and mid RCA.Angiography results were correlated with cardiac 
FAPI uptake which reveals that fibroblast related inflammatory 
processes1 in ischemic myocardium can cause incidental cardiac 
uptake.Case 2:69 years old male with smoking and peripheral artery 
disease history was diagnosed anterior MI and underwent CAG in 

April 2020.Stent was implanted due to %95 stenosis in proximal 
LAD.Mid RCA and Cx was also %80 stenotic but no intervention 
was performed.Echocardiography revealed that apex, septum and 
anterior wall were akinetic.In follow-up, the patient was diagnosed 
hypopharynx SCC and underwent 68Ga-FAPI PET-CT study for 
staging.Increased FAPI uptake(SUV max: 3.47) was detected in apex, 
septum and anterior wall.Myocard perfusion scintigraphy(MPS) 
showed no significant ischemia,only hypokinesia was detected 
in anterior wall.FAPI uptake in hypokinetic anterior wall was 
interpreted as a sign of ventricular remodelling2 in patient with 
anterior MI history.Case 3: 65 years old male with type 2 diabetes 
mellitus,hypertension and chronic renal failure had history of 
RIMA-LAD and LIMA-OM bypass in 2001.Patient was diagnosed 
nasopharenx carcinoma In April 2021 and underwent 68Ga-FAPI 
PET-CT for staging.Global increased cardiac FAPI uptake(SUVmax: 
7.5) was defined and MPS was planned.MPS determined post 
MI findings in anterior and inferior wall, ischemia in lateral and 
anterolateral wall and global hypokinesia.Cardiac FAPI uptake was 
related to ventricular remodeling and ischemia3. Results: Our cases 
demonstrate that incidental cardiac FAPI uptake was related to 
cardiovascular diseases and further cardiologic evaluation is valuable 
in terms of cardiac event risk in patients with incidental cardiac 
FAPI uptake. References: 1.Frangogiannis,N.G.,Regulation of the 
inflammatory response in cardiac repair. Circ Res,2012.110(1):p.159-
73.2.Varasteh, Z.,et al.,Molecular Imaging of Fibroblast Activity 
After Myocardial Infarction Using a (68)Ga-Labeled Fibroblast 
Activation Protein Inhibitor,FAPI-04.J Nucl Med,2019.60(12):p.1743-
1749.3.Siebermair,J.,et al.,Cardiac fibroblast activation detected by 
Ga-68 FAPI PET imaging as a potential novel biomarker of cardiac 
injury/remodeling.J Nucl Cardiol,2021.28(3):p.812-821.

EP-581
A Rare Case: Hemangiopericytoma With Widespread 
Metastasis on 68Ga DOTATATE PET/CT
B. Karasah Erkek, H. Sariyildiz Gumusgoz, O. Omur;  
Ege University, İzmir, TÜRKIYE.

Aim/Introduction: A 66-year-old male patient was admitted to 
us from an external center with intracranial masses that were 
evaluated as meningioma. Ga-68 DOTATATE PET/CT imaging 
performed for PRRT treatment for the patient whose treatment 
options were limited. Materials and Methods: The patient, who 
was given 181 Mbq radiopharmaceuticals, was taken to the PET/
CT imaging protocol sixty minutes after the injection. Results: Ga-
68 DOTATATE PET/CT showed multiple mass lesions with intense 
radiopharmaceutical uptake in the left cerebral hemisphere, as well 
as extracranial metastases with intense DOTATATE uptake in both 
lungs, liver, left kidney, C4 vertebra, and scalp. When the patient’s 
compression symptoms developed, he was operated for masses in 
the left cerebral hemisphere. Its pathology was reported as high 
risk (grade 3) hemangiopericytoma with high proliferative activity. 
Conclusion: Intracranial hemangiopericytomas are neoplasms of 
pericytes originating from the meninges. It accounts for less than 
1% of all CNS tumors (1). They are similar to meningiomas due to 
their localization and are hyperintense on CT. Unlike meningiomas, 
calcification and hyperostosis in the adjacent bone are not observed. 
Many case reports have shown that 18F-FDG PET/CT has variable 
sensitivity in detecting metastatic hemangiopericytomas (2-4). On 
the other hand, it has been reported in a few publications in the 
literature that hemangiomapericytomas may show somatostatin 
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receptor expression. (5-6). We demonstrated that primary 
intracranial masses and metastases of these cases, which have 
limited treatment options, like our case, have intense DOTATATE 
involvement and may be a potential candidate for Lu-177 treatment. 
However, our patient living abroad wanted to continue his follow-
ups at his place of residence. References: 1.Park BJ et al. Clinical 
analysis of intracranial hemangiopericytoma. J Korean Neurosurg 
Soc. 2013 Oct;54(4):309-16. 2.Chan WS et al. 18F-FDG-PET-CT 
imaging findings of recurrent intracranial haemangiopericytoma 
with distant metastases. Br J Radiol. 2010 Aug;83(992):e172-4. 
3. Purandare NC et al. Metastatic recurrence of an intracranial 
hemangiopericytoma 8 years after treatment: report of a case with 
emphasis on the role of PET/CT in follow-up. Cancer Imaging. 2010 
May 8;10(1):117-20. 4. Xiao L et al. Bilateral renal metastasis from 
intracranial solitary fibrous tumor/hemangiopericytoma revealed 
on 18F-FDG PET/CT and contrast-enhanced CT. Hell J Nucl Med. 
2021 Sep-Dec;24(3):272-273. 5. Hung TJ et al. 68Ga DOTATATE PET/
CT of Non-FDG-Avid Pulmonary Metastatic Hemangiopericytoma. 
Clin Nucl Med. 2016 Oct;41(10):779-80. 6. Veldhuijzen van Zanten 
SEM et al. Intracranial hemangiopericytoma showing excellent 
uptake on arterial injection of [68Ga]DOTATATE. Eur J Nucl Med Mol 
Imaging. 2021 May;48(5):1673-1674.

EP-582
An unusual presentation of Acute Myeloid Leukemia: 
Neuroleukemiosis on FDG PET/CT
N. Filizoglu, K. Oksuzoglu, S. Kesim, C. O. Engur, K. Niftaliyeva, T. N. 
Kissa, Z. C. Balaban Genc, S. Ozguven, F. Sen, T. Ones, H. T. Turoglu, 
T. Y. Erdil;  
Marmara University Pendik Training and 
Research Hospital, Istanbul, TÜRKIYE.

Aim/Introduction: Acute myeloid leukemia (AML) is the most 
common type of acute leukemia in adults, characterized by infiltration 
of abnormally differentiated hematopoietic stem and progenitor 
cells in the bone marrow and blood. Leukemic infiltration of the 
peripheral nervous system is very rare and called neuroleukemiosis. 
Herein, we report FDG PET/CT findings of a patient with recurrent 
leukemia who presented with neuroleukemiosis. Materials and 
Methods: A 45-year-old woman who was diagnosed with AML-M5a 
in 2016 and was followed up in remission after chemotherapy was 
admitted to the hospital for facial paralysis. Results: MRI showed 
contrast enhancement along the left facial nerve, suggesting 
facial nerve involvement of leukemia. FDG PET/CT demonstrated 
hypermetabolic foci in the left carotid space, thoracic, lumbar, and 
sacral nerve roots. Cerebrospinal fluid analysis revealed atypical 
hematopoietic cells and the diagnosis of neuroleukemiosis was 
established. Conclusion: Extramedullary tumors in AML refers to as 
chloromas and the most common locations are the skin, soft tissue, 
bone, and lymph nodes. Leukemic infiltration of the peripheral 
nervous system is a very rare finding and is called neuroleukemiosis. 
Neoplastic nerve involvement in leukemia can be seen as meningeal 
involvement with cranial nerve and polyradicular spread and dural 
leukemia, head and skull involvement with cranial nerve (CN) 
lesions, symmetric or asymmetric neuropathy, focal nerve lesions 
occurring in the nerve plexus and individual nerves, peripheral 
nerve involvement following bone marrow transplantation and 
stem cell transplantation. Although the gold standard in the 
diagnosis of neuroleukemiosis is nerve biopsy, it is not feasible 
due to the difficult access and the patchy nature of infiltration. The 

information regarding FDG uptake in neuroleukemiosis is limited in 
the literature and most of the currently available data were derived 
from single case reports. FDG PET/CT has a high sensitivity in the 
detection of extramedullary leukemia and FDG uptake is a typical 
PET finding in neuroleukemiosis. However, neuroleukemiosis at 
nerve roots may be confused with activated brown adipose tissue 
at paraspinal fat spaces. Physicians should evaluate those regions 
carefully in patients with suspected neuroleukemiosis. 

EP-583
IgG4-related Myositis of Levator Palpebrae Superioris 
Muscle on 18F-FDG PET/CT
N. Filizoglu, S. Kesim, C. O. Engur, K. Niftaliyeva, T. N. Kissa, Z. 
C. Balaban Genc, K. Oksuzoglu, S. Ozguven, F. Sen, T. Ones, H. T. 
Turoglu, T. Y. Erdil;  
Marmara University Pendik Training and 
Research Hospital, Istanbul, TÜRKIYE.

Aim/Introduction: IgG4-related disease is a systemic, immune-
mediated fibro-inflammatory condition associated with hyperplasia 
of tissues and tumor-like formation. IgG4-related disease affects 
various organs, including salivary glands, lymph nodes, pancreas, 
kidney, and retroperitoneal tissues. Orbital involvement is 
specifically referred to as IgG4-related ophthalmic disease. In this 
case, we present the FDG PET/CT findings of IgG4-related myositis 
of the bilateral levator palpebra superioris muscle. Materials and 
Methods: A 66-year-old woman who had dry mouth and dry eyes 
for 10 years and was previously diagnosed with Mikulicz Disease as 
by a biopsy from the parotid gland presented with bilateral swelling 
of her upper eyelids for three months. Laboratory results showed 
an elevated serum immunoglobulin G4 (IgG4) level of 136 mg/
dl and no elevation of tumor markers. Results: Orbital magnetic 
resonance imaging (MRI) demonstrated bilateral periorbital soft 
tissue mass and marked symmetric enlargement of the bilateral 
levator palpebrae superioris muscles on T1-weighted images 
and T2-weighted images which was compatible with myositis 
of levator palpebrae superior muscles. Histopathology of the 
periorbital soft tissue mass revealed dense lymphoplasmacytic 
infiltrate with abundant IgG4-positive plasma cells and a storiform 
pattern of fibrosis. Thus, IgG4-related ophthalmic disease (IgG4-
ROD) was diagnosed based on clinical, imaging, and histological 
features. F18-FDG PET/CT was performed to evaluate the systemic 
involvement of IgG4-ROD. FDG PET/CT showed diffuse FDG uptake 
in the bilateral levator palpebrae superior muscles and physiologic 
FDG distribution on the rest of the body. Conclusion: IgG4-related 
disease (IgG4-RD) is an immune-mediated fibroinflammatory 
condition characterized by elevated serum IgG4 concentration 
and enlargement of multiple organs as a result of infiltration 
of IgG4-positive plasmacytes. IgG4-RD affects various organs 
including the hepatobiliary ducts, salivary glands, periorbital 
tissues, kidneys, lungs, lymph nodes, retroperitoneum, and aorta. 
Orbital involvement is especially termed as IgG4-ROD. IgG4-ROD is 
considered the underlying cause in patients who were previously 
misdiagnosed with Mikulicz Disease due to the identification of 
positive IgG4 plasma cells in orbital pathological samples. IgG4-
ROD often affects the lacrimal gland, orbital soft tissue, extraocular 
muscles, and orbital peripheral nerves. The diagnosis of IgG4-ROD 
depends on both clinical and histological findings. Although a few 
cases of IgG4-ROD involving lacrimal glands on FDG PET/CT has 
been reported, IgG4-related orbital myositis has not been reported 
before. 
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EP-584
Ventilation/Perfusion Scintigraphy In Pulmonary Venous 
Thrombotic Occlusion
V. Rodríguez Morales, A. Castillo Simón, C. Martínez Ramos, G. 
Fdez-Cervera Fdez-Herrerin, J. Muñoz Iglesias, I. Domínguez-Prado, 
F. Loira Bamio, J. Nogueiras Alonso;  
Hospital Meixoeiro, Vigo, SPAIN.

Aim/Introduction: We present the case of a 62-year-old patient 
with history of paroxysmal atrial fibrillation(AF) with symptomatic 
episodes during three years.She underwent radiofrequency 
ablative treatment of the pulmonary veins and remained 
asymptomatic two years. Then,she had two episodes of sustained 
tachycardia and re-ablation was proposed.A computer tomography 
of the pulmonary veins was perfomed and revealed thrombotic 
occlusion of the lower left pulmonary vein(LLPV) and chronic 
pulmonary embolism(PE) signs in arteries of the lower left lobe.
Therefore,re-ablation was rejected.To discard secondary pulmonary 
hypertension a ventilation/perfusion(V/Q) scintigraphy was 
performed and showed a perfusion defect in the lower left lobe 
with preserved ventilation,associated with the occlusion of the LLPV. 
Results: Pulmonary vein thrombosis is a rare entity.Usually occurs 
as a late complication after cardiothoractic surgery or in patients 
with pulmonary carcinoma,metastatic disease and from iatrogenic 
causes secondary to treatment of AF using radiofrequency ablation.
Iatrogenia is the main cause of pulmonary vein pathology in 
adults1,2.It usually occurs asymptomatically or with nonspecific 
symptoms1.Blood stasis,endothelial damage and hypercoagulability 
states,have been described as possible etiological mechanisms 
wich can produce an increase in venous pressure,with a longer 
transit time of the blood in the pulmonary area drained by the 
occluded vein and lead to decreased perfusion1,2V/Q scintigraphy 
is indicated in patients with clinical suspicion of PE.The existence 
of V/Q mismatch (segmental/sub-segmental perfusion defects 
with preserved ventilation) is suggestive of acute PE.However, 
there are lung alterations from different etiology able to produce 
a discordant pattern that may be indistinguishable from PE and 
may induce an error in the interpretation of the image.Pulmonary 
venous stenosis or thrombosis can produce hypoperfusion,usually 
with a lobar distribution1,as we observed in our case,in which 
the V/Q scintigraphy showed an absence of perfusion with 
preserved ventilation in the lower left lobe. Those findings forced 
to us to evaluate personal history of pulmonary disease, to reach 
a better characterization of that find. Conclusion: This case shows 
the importance of the clinical history in reaching a differential 
diagnosis in V/Q scintigraphy, being necessary to consider 
pulmonary venous disease as a possible “pitfall”, particularly when 
an unilateral lobar extent perfusion defect exists, which suggests a 
venous and non-arterial etiology3. References: 1.Hassani C,Saremi 
F.Comprehensive cross-sectional imaging of the pulmonary veins.
Radiographics.2017;37(7):1928-54. 2.Jobanputra K,Oz OK.Lung 
Perfusion Scintigraphy in Pulmonary Vein Occlusion After 
Radiofrequency Ablation.Clin Nucl Med.2021;46(4):335-6. 3.Kind 
F,Goetz C,Meyer PT, Föll D,Russe MF,Ruf J.Pulmonary Vein Stenosis as 
a Pitfall of Ventilation/Perfusion SPECT/CT for Pulmonary Embolism.
Clin Nucl Med.2021;46(3):238-9.

EP-585
Radioguided surgery using a portable gamma camera in a 
patient with mediastinal parathyroid adenoma by video-
assisted thoracoscopy
C. Castillo Arias1, I. Casans Tormo2, H. Rodriguez Parra2, V. Carrero 
Vasquez2, L. Asensio Valero2, M. Redal Peña2, N. A. Pérez Castro2, P. 
M. Cárcamo Ibarra2;  
1Hospital Clínico Universitario de Valencia - Nuclear 
Medicine, Valencia, SPAIN, 2Hospital Clínico 
Universitario de Valencia, Valencia, SPAIN.

Aim/Introduction: Primary hyperparathyroidism is the most 
frequent condition of parathyroid pathology, it is characterized 
by the increase in the synthesis and secretion of PTH, the initial 
diagnostic approach is carried out through analytical findings. 
One of the main associated etiologies is solitary parathyroid 
adenoma (85%), being ectopic (10% to 15%) and mediastinal (2%). 
The aim is to show the usefulness of radioguided intraoperative 
detection through a portable gamma camera (PGC) in a video-
assisted thoracoscopy (VATS) parathyroidectomy of a mediastinal 
parathyroid adenoma. Materials and Methods: A 62-year-old 
woman with primary hyperparathyroidism and osteoporosis, 
with surgical criteria. Planar scintigraphy/SPECT with [99mTc]Tc-
MIBI showed an uptake focus in the right hemithorax, suggestive 
of parathyroid tissue, with a complementary PET-CT with [18F]
F-Choline uptake which was compatible with ectopic parathyroid 
adenoma in the anterior mediastinum. Results: Selective 
parathyroidectomy was performed using VATS and intraoperative 
detection with PGC and a gamma detector probe, after intravenous 
administration of 3.92mCi of [99mTc]Tc-MIBI, locating activity in 
mediastinal parathyroid tissue, obtaining images during surgery, 
confirming uptake in the ex-vivo removed tissue and absence of 
it in the post-exeresis surgical bed. Intraoperative PTH decreased 
from 161pg/ml to 35pg/ml 10 minutes after exeresis, there were no 
incidents or intra or postoperative complications. Histopathological 
study confirmed parathyroid adenoma. At 6 months the patient 
remains asymptomatic and with normal PTH of 64pg/ml. (normal 
range: 14 - 72pg/ml) Conclusion: Radioguided surgery of ectopic 
parathyroid adenomas by means of portable gammacamera 
and VATS, as shown in this case, is a technique that facilitates 
intraoperative localization, allowing a selective approach to this 
type of lesion, confirms complete resection of the lesion, optimizes 
and reduces surgical times and decreases the risk of intra- and post-
operative complications, as well as favouring an early recovery of 
the patient after surgery, providing a very valuable tool in these 
cases. 

EP-586
ACTH secreting neuroendocrine tumor arising from 
thymus with brachiocephalic vein infiltration
S. Fares, M. Dobrenić, D. Huić;  
University Hospital Centre Zagreb, Zagreb, CROATIA.

Aim/Introduction: Neuroendocrine tumors (NETs) arising from 
the thymus with brachiocephalic vein infiltration are exceedingly 
rare and have been reported in only a handful of patients. Thymic 
NETs (TNETs) are more aggressive than NETs of other origin 
and are found to be malignant in 82% of cases. Patients with 
TNETs can present with symptoms related to compression of 
mediastinal structures, endocrinopathy and distant metastases. 
Infiltration of adjacent vascular structures is seen in advanced 



Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751  S674

disease, usually of superior vena cava, while brachiocephalic vein 
infiltration is extremely rare. CASE PRESENTATION:A 49-year-old 
male patient was referred for evaluation of Cushing Syndrome 
(CS) in September 2018. Clinically he appeared cushingoid and 
presented with fatigue, abdominal weight gain and skin darkening. 
Laboratory findings indicated ectopic CS. Conventional radiologic 
imaging and total body 18F-fluorodeoxyglucose positron emission 
tomography/computed tomography (FDG-PET/CT) showed 
sclerotic bone lesions in several vertebrae suggestive of bone 
metastases, as well as brachiocephalic vein thrombosis. Towards 
localization of the source of ACTH secretion, somatostatin receptor 
scintigraphy using 99mTc-EDDA/HYNIC-Tyr3-octreotide was 
performed, but showed only physiologic uptake. To characterize 
bone lesions, CT-guided bone biopsy of the L5 was performed and 
immunohistology indicated neuroendocrine tumor metastases 
with tumor cells showing partial ACTH expression and Ki-67 
proliferation index of 20%. Furthermore, bilateral adrenalectomy 
was performed in order to control hypercortisolemia, but only 
normal adrenal tissue was found. Patient underwent several 
cycles of chemotherapy and palliative irradiation of the spine 
over the course of 3 years since the diagnosis of progressive 
metastatic NET while primary tumor site still remained occult. 
During follow-up in October 2021, still with unknown primary, Ga-68 
DOTATATE PET/CT was performed unveiling a somatostatin receptor 
positive 2.2 cm tumor infiltrate in the left brachiocephalic vein with 
direct spreading from the thymus that could be the primary tumor 
site and the source of ectopic ACTH secretion. Because of disease 
progression surgical resection is contraindicated and systemic 
chemotherapy is continued. Materials and Methods: / Results: / 
Conclusion: Thymic NETs with brachiocephalic vein infiltration are 
exceedingly rare and aggressive malignant tumors that have been 
reported in only a few cases. Due to similar clinical and radiological 
presentation they can be mistaken for venous thrombosis.With 
this case we would like to point out the important role of Ga-68 
DOTATATE PET/CT in diagnosis of this rare neuroendocrine tumor. 
References: Klemm KM MC. Primary neuroendocrine carcinomas 
of the thymus. Semin Diagn Pathol. 16(1):32-41.Filosso PL, Ruffini E, 
Solidoro P, Roffinella M, Lausi PO, Oliaro A.

EP-587
Hepatic chronic veno-occlusive disease mimicking 
hepatic metastasis on FDG PET/CT in a patient with distal 
esophageal squamous cell carcinoma
A. Abdelrahman, S. Gavane, T. Eljabbour, S. Thung;  
Icahn School of Medicine at Mount Sinai, New 
York, NY, UNITED STATES OF AMERICA.

Aim/Introduction: F18- Fluorodeoxyglucose (FDG) is versatile 
radiotracer that is used widely for diagnosis of many neoplasms, 
however, it’s not tumor specific. FDG uptake is seen in variety 
of non-neoplastic etiologies for example in infectious and 
inflammatory conditions. One of the inflammatory conditions that 
are associated with increased FDG uptake is thrombosis formation. 
Cytokines released by activated platelets and endothelial cells 
induce hyperemic inflammatory process, attracting more platelets 
and white blood cells to the thrombus formation site. Focal liver 
injury has been detected after radiation therapy and certain 
chemotherapy drugs. In this report, we present a case of focal 
FDG uptake in the liver on a follow up FDG PET/CT imaging that is 
pathologically proven to be caused by centrilobular veno-occulsive 

disease in a patient with distal esophageal cancer who has received 
chemoradiation. Results: 59-year-old male who was diagnosed 
with invasive moderately differentiated squamous cell carcinoma 
of the distal esophagus. He received one cycle of paclitaxel and 
carboplatin, and 25 fractions of radiotherapy with a total dose of 
5000 cGy to the distal esophagus and the peri-gastric lymph nodes. 
A follow up FDG PET/CT with diagnostic contrast enhanced CT after 
approximately one month from the completion of radiation therapy 
revealed 3.0 cm of wedge-shaped FDG avid hypodensity within 
segment 2 with SUV max of 8.4, concerning for hepatic metastasis. 
He underwent laparoscopic biopsy of the liver lesion. Pathology of 
the liver lesion showed severe centrilobular sinusoidal dilatation 
and congestion, severe atrophy of hepatocytes and centrilobular 
fibrosis, consistent with veno-occlusive disease. There was no 
evidence of metastatic squamous cell carcinoma. Conclusion: 
Focal FDG uptake can mimic metastasis. Care must be taken when 
interpreting unusual uptake patterns in the liver. CT correlation 
and the clinical context is crucial for accurate interpretation. 
Other imaging modalities can be of a great value such as diffusion 
weighted MR imaging which can delineate the difference between 
hepatic masses versus inflammatory conditions. Surgical biopsy 
is an option if there is a high suspicion of malignant disease. 
References: Wei, R., et al., Focal Hepatic Fluorodeoxyglucose Uptake 
Mimics Liver Metastasis Following External Beam Radiation for 
Gastroesophageal Cancers: A Case and Review of the Literature. J 
Clin Imaging Sci, 2016. You, S.H., et.al., Hepatic Lesions that Mimic 
Metastasis on Radiological Imaging during Chemotherapy for 
Gastrointestinal Malignancy: Recent Updates. Korean J Radiol, 2017.

EP-588
18F-FDG PET/CT identifying rare extrapelvic localizations of 
endometriosis: a case report
A. Franchini, A. Scarale, E. Gay, G. Cabrini, C. Serra, K. Shyli, S. 
Capitanio, C. Rossetti;  
Nuclear Medicine Unit, Dipartimento Ematologia, Oncologia e 
Medicina Molecolare, ASST Niguarda Hospital, Milan, ITALY.

Aim/Introduction: Endometriosis is an estrogen-dependent 
condition characterized by endometrial tissue present outside 
the uterine cavity. Despite thorax represents the most frequent 
extra abdominopelvic site of endometriosis, the presence of 
ectopic intrathoracic endometrial tissue also known as thoracic 
endometriosis syndrome, is an extremely rare condition and its 
diagnosis represents a medical challenge. Pleural endometriosis 
usually represents the spread through the peritoneum of 
a pelvic endometriosis via the communications that exist 
between the physiologic circulation of peritoneal fluid and the 
supradiaphragmatic area.The purpose of this case report is to 
highlight the role of 18F-FDG PET/CT in identifying the rarer 
extrapelvic localizations of endometriosis that are difficult to find 
with traditional investigations. Materials and Methods: A 50-year-
old woman is referred to our hospital in January 2021 with a 
12-month history of breathlessness and recurrent pneumothorax 
condition. She underwent right thoracoscopic surgery: a resection 
of the right pulmonary apex, an atypical resection of the right 
lower lobe and a diaphragmatic biopsy were performed. Histologic 
examination showed the presence of diaphragmatic endometriosis. 
The patient continued to have periodic gynecologic check-ups 
until a pelvic ultrasound scan revealed the presence of a suspicious 
solid lesion in the left ovary. She underwent a bilateral laparoscopic 
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hysteroannessiectomy, with a final diagnosis of borderline serous 
tumor and the presence of tubal endometriosis. It was decided to 
submit the patient to a 18F-FDG PET/CT scan in order to perform 
a post-surgical staging of the disease. Results: The 18F-FDG PET/CT 
total body scan showed a nodular formation, partly calcific, in the 
right posterior supradiaphragmatic site (maximum standardized 
uptake value max 4) compatible, in accordance with the patient’s 
clinical history, with a localization of pleural endometriosis. No 
other disease localization was found. Conclusion: 18F-FDG PET/
CT scan allowed us to identify a rare localization of endometriosis 
difficult to detect with other imaging methods. Endometriosis, 
both pelvic and extrapelvic, usually requires a multidisciplinary 
management that includes several specialists (gynecologists, 
radiologists, pathologists). Nuclear medicine imaging with 18F-FDG 
PET/CT could represent an important tool for the evaluation of 
this disorder, especially in patients presenting with extrapelvic 
symptoms. Actually, disease localizations show an increased FDG 
uptake that allows us to easily identify ectopic endometrial tissue 
localization. 

EP-589
Intra-abdominal and pelvic splenosis: a case report 
representing invaluable conventional nuclear medicine
M. Pešorda, L. Milišić Kelava, R. Petrović;  
Department of Nuclear Medicine and Radiation Protection, 
University Hospital Centre Zagreb, Zagreb, CROATIA.

Aim/Introduction: Intra-abdominal and pelvic splenosis is a rare 
benign condition predominantly occurring after splenic trauma or 
after splenic surgery because of heterotopic autotransplantation 
and implantation of splenic tissue. Mostly asymptomatic, usually 
incidental, when CT, ultrasound or MRI findings show soft tissue 
nodules. It is important to manage such a condition without 
unnecessary aggressive procedures (biopsy, chemotherapy, or 
surgery). Case presentation: During a yearly medical checkup in 
2009, general lymphadenopathy was (allegedly?) found in a 51-year-
old woman. As a result, a comprehensive medical examination was 
completed. However, the doctors and patient did not consider 
that in 1983, the patient had underwent splenectomy as a child 
due to trauma. Because of suspected lymphoma, they conducted 
a neck ultrasonography with a fine needle aspiration cytology of 
peripheral lymph nodes and found everything was normal. Even 
a surgical extirpation of the lymph nodes on the right side of the 
neck was performed and the pathohistological finding, as well as 
immunophenotyping, showed reactive lymphadenopathy without 
tumour cells. Until 2013, three F-18 FDG PET/CT examinations 
were performed and stationary low metabolic uptake in axillary, 
abdominal and pelvic lymph nodules was described (SUVmax 
1,5-2). As a differential diagnosis at the PET/CT exam possible 
indolent type of lymphoproliferative disorder was mentioned. 
Because of the persistent condition that was described as general 
lymphadenopathy, the patient was under constant haematological 
follow up. In 2021 further workup was recommended. Abdomen 
MRI described mesenteric lymphadenopathy. After that, F-18 FDG 
PET/CT scan was performed for the first time at our Institution 
in April 2022. Numerous soft tissue nodules in abdominal and 
pelvic adipose tissue were found, with their metabolic activity 
similar to the surrounding tissue. Due to the known medical 
history of trauma and splenectomy, radiolabelled heat-damaged 
red blood cell scintigraphy was recommended. Tc-99m-labelled 

autologous erythrocytes scintigraphy and SPECT/low dose CT 
confirmed ectopic spleen tissue in numerous soft tissue nodules 
in abdominal and pelvic adipose tissue. Materials and Methods: / 
Results: / Conclusion: We would like to point out the importance of 
conventional nuclear medicine hybrid imaging with heat-damaged 
Tc-99m-labelled autologous erythrocytes as a non-invasive 
diagnostic method. The importance of considering splenosis in 
patients with splenectomy due to trauma must be emphasized 
so that redundant invasive measures can be avoided. This simple 
question in a patient’s history can lead the clinician to the diagnosis 
of splenosis which can be unequivocally established by scintigraphy 
as a both a functional and morphological examination. 

EP-590
Incidental detection of elastofibroma dorsi on 18F-FDG 
PET/CT: a case series
B. Seven1, M. O. Kartal2, B. O. Tekin2;  
1Department of Nuclear Medicine, Sabuncuoğlu Şerefeddin 
Training and Research Hospital, Amasya, TÜRKIYE, 
2Department of Nuclear Medicine, Ankara City Hospital, 
University of Health Sciences, Ankara, TÜRKIYE.

Aim/Introduction: Elastofibroma dorsi is a benign soft tissue tumor 
that is mostly located in the subscapular area and is thought to 
develop secondary to mechanical trauma, but its etiology has not 
been fully elucidated. It is generally asymptomatic and detected 
incidentally in imaging methods. In this case series, three cases of 
elastofibroma dorsi, which may cause false positive evaluation due 
to 18F-FDG uptake in PET/CT, are shared. Materials and Methods: 
Case 1. A 77-year-old female patient with a history of mitral valve 
replacement underwent 18F-FDG PET/CT imaging with cardiac 
protocol because suspicious vegetation areas were observed in 
echocardiography performed due to a high fever complaint. Except 
for the primary lesion findings, 18F-FDG uptake was observed in 
the right subscapular lesion with 51x24 mm soft tissue density 
(SUVmax 3.42). When the fused PET/CT and CT images were 
evaluated together, the lesion was considered to be compatible 
with elastofibroma dorsi. Case 2. 18F-FDG PET/CT imaging was 
performed for restaging in a 74-year-old female patient with a 
follow-up Klatskin tumor. Apart from primary malignancy and 
diffuse lymph node metastases, hypermetabolic (SUVmax 3.10) 
lesions compatible with elastofibroma dorsi with a soft tissue 
density of 59x18 mm were observed in the right subscapular area. 
Case 3. There was hypermetabolism in the nodule and pleural 
effusion in the right hemithorax in the 18F-FDG PET/CT taken to 
evaluate the metabolic characterization of the nodule in a 79-year-
old female patient with a 1.5 cm sized nodule located in the upper 
lobe of the right lung. In addition, increased 18F-FDG uptake was 
observed in the 29x19 mm soft tissue density lesion (SUVmax 2.90) 
adjacent to the left latissimus dorsi and serratus anterior muscles. 
The lesion was evaluated as elastofibroma dorsi due to its typical 
anatomical location and metabolic character. Results: This case 
series shows the incidentally detected elastofibroma dorsi findings 
on 18F-FDG PET/CT. Conclusion: Elastofibroma dorsi is a benign 
tumor with a frequency of approximately 2% of the population, 
mostly known to show 18F-FDG uptake. Being able to recognize 
this tumor on 18F-FDG PET/CT is important in terms of preventing 
unnecessary examinations and interventions, and determining the 
treatment plan in patients with symptoms. 
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EP-591
Acute Phase of Herpes Simplex Virus-1 Encephalitis on 
18F-FDG PET/CT: Hypermetabolism in the Left Temporal 
Lobe
N. Filizoglu, C. O. Engur, S. Kesim, T. N. Kissa, K. Niftaliyeva, Z. 
C. Balaban Genc, K. Oksuzoglu, S. Ozguven, F. Sen, T. Ones, H. T. 
Turoglu, T. Y. Erdil;  
Marmara University Pendik Training and 
Research Hospital, Istanbul, TÜRKIYE.

Aim/Introduction: Herpes simplex virus (HSV) is the leading viral 
cause of sporadic encephalitis. HSV encephalitis typically affects the 
temporal lobe. Magnetic resonance imaging is the best imaging 
modality for diagnosis. Urgent use of acyclovir significantly reduces 
the mortality rate of the disease. However, non-specific laboratory 
and imaging findings may delay treatment. 18F-FDG PET/CT may 
be useful in the diagnosis when traditional imaging methods are 
insufficient for diagnosis. In this case report, we presented the 
18F-FDG PET/CT findings of the acute phase of HSV encephalitis. 
Materials and Methods: A 72-year-old man was admitted to the 
emergency department with generalized tonic-clonic seizures and 
altered mental status. He was found uncooperative and disoriented 
in the neurological examination. Routine blood examinations were 
normal. Non-contrast computed tomography (CT) of the brain was 
normal for age and excluded vascular etiology. Initial cerebrospinal 
fluid (CSF) examination showed protein 55.4 mg/dl, glucose 78 mg/
dl with 40 WBCs, and no RBC. However, tests for infectious etiologies 
were negative. Serum markers of autoimmune disease were also 
negative too. Electroencephalogram showed acute periodic 
epileptiform discharges. Diffusion-weighted imaging (DWI) 
demonstrated diffusion restriction in the left temporal lobe. 18F-FDG 
PET/CT was performed to exclude paraneoplastic syndrome. 
Results: 18F-FDG PET/CT depicted intense 18F-FDG uptake in the 
left temporal lobe. Lumbar puncture was repeated and revealed 
a positive HSV polymerase chain reaction (PCR). Thus, the patient 
was diagnosed with HSV-1 encephalitis and acyclovir treatment 
was started immediately. After antiviral treatment neurologic 
symptoms disappeared gradually and the patient was discharged 
with full recovery. Conclusion: HSV encephalitis typically affects 
the temporal lobe and MRI is the best imaging method for the 
diagnosis. Diffusion restriction on DWI is frequently observed in 
the early period of the disease and can be the first radiologic sign. 
Positive HSV PCR in the CSF examination confirms the diagnosis of 
HSV encephalitis. Prompt use of acyclovir significantly reduces the 
mortality of the disease. But, ambiguous laboratory and imaging 
findings cause a delay in the treatment and may result in poor 
outcomes. 18F-FDG PET/CT can be useful when the conventional 
imaging methods are inadequate to diagnose HSV encephalitis. 
There are two cases showing chronic changes of HSV encephalitis 
in the literature. However, 18F-FDG hypermetabolism reflecting 
active inflammation in the temporal lobe has not been reported 
before. The present case emphasizes the usefulness of 18F-FDG PET/
CT in the acute phase of HSV encephalitis. 

EP-592
Interest of 18 FDG PET-CT in acute leukemia: about three 
cases
S. Cherif, M. Somai, H. Rokbani, I. Meddeb, I. Yeddes, A. Mhiri;  
Salah azaiez institute, Tunis, TUNISIA.

Aim/Introduction: Although 18F-FDG PET/CT is not routinely 
used in patients with acute leukemia, the interest of PET-18FDG 
in the assessment of extra-medullary spreading and relapse 

and in the management of some leukemia complications is 
increasingly attested. This work illustrates 3 clinical cases that show 
the usefulness of 18 FDG PET in patients with acute Leukemia. 
Materials and Methods: Three female patients with leukemia 
underwent 18F-FDG PET/CT; They received 3MBq/Kg of 18FDG 
intravenously. A PET/CT acquisition from the skull to mid-thigh 
was started after 60 ± 5 minutes of radiotracer injection. PET-FDG 
were visually analyzed and standardized uptake value (SUVmax) 
was measured in the main hypermetabolic territories. Results: Case 
1: The first patient is 29 years old with acute mixed leukemia who 
had an allogeneic hematopoietic stem cell transplantation in 2019, 
currently in relapse with unlabeled renal failure. PET-FDG showed 
medullary and extramedullary involvement in supradiaphragmatic 
and subdiaphragmatic lymph nodes, hepatic, splenic, renal, and 
adrenal extension. Case 2: The second patient is 33 years old, 
with myeloblastic leukemia (AML4), treated by chemotherapy 
and allograft in 2019, complicated by invasive pulmonary 
aspergillosis, and bone marrow and skin relapse in 2021 treated 
with chemotherapy. PET-FDG was requested before allograft and 
found a hypermetabolic pulmonary nodule (SUVmax=4.2) probably 
related to its pulmonary aspergillus involvement with no other 
suspicious hypermetabolism on the explored segments. Case3: The 
third patient is 3 years old with acute lymphoblastic leukemia (ALL 
B) who had an allogeneic hematopoietic stem cell transplantation in 
September 2021, complicated by digestive graft versus host disease 
(GVHD) and mycotic necrotizing external otitis from aspergillus 
flavus treated with voriconazole. PET-FDG was requested to evaluate 
the response to antibiotics, it did not show any signs of progressive 
necrotizing external otitis or the presence of any other suspicious 
hypermetabolism on the explored segments. Conclusion: 18F-FDG 
PET/CT has many important applications in patients with acute 
leukemia such as detecting extramedullary extension and relapse 
of the disease, evaluating treatment response, and managing some 
leukemia complications. 
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Aim/Introduction: 18F-FDG Positron Emission Computed 
Tomography (PET/CT) has been most widely studied in the 
management of patients affected by cutaneous malignant 
melanoma (MMC) and Merkel-cell carcinoma (MCC), with fewer 
data regarding other forms of nonmelanoma skin cancer (NMSC), 
especially of head and neck, due to the complex anatomy of 
this region, small size of the anatomical structures, as well as the 
physiological uptake of 18F-FDG in normal organs that may influence 
image interpretation and presence of various benign tumors, like 
Warthin’s tumor, that could reduce the diagnostic performance 
of PET/CT at this level. Materials and Methods: Here we present 
the case of a male patient, 83 y.o., with a known history of bilateral 
Warthin’s adenoma, treated with surgical resection in December 
2020 for an advanced form of cutaneous SCC localized to the scalp. 
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In March 2022, due to the appearance of a node enlargement 
painful on palpation, he was referred to our unit to perform a 
18F-FDG PET/CT scan, that revealed bilateral and symmetrical 
uptake of radiotracer to the parotid’s glands likely compatible with 
the known underlying pathology, as well the presence of a focal 
uptake of the radiotracer localized at the level of a solid nodule 
adhering to the posterior margin of the left parotid gland with 
maximum Standard Uptake Value (SUVmax) of 12. No other foci 
of pathological uptake of radiotracer were reported.Subsequently, 
considering the risk of SCC metastases at the parotids described 
in literature1, an Ultrasound (US) guided fine needle ago-biopsy 
(FNA) of each parotid glans and the hypermetabolic lymph node 
previously reported in the left latero-cervical area was performed. 
Results: The cytological examination confirmed the presence of 
Warthin’s adenoma in both parotid glands, while demonstrated 
the presence of squamous cells with nucleocytoplasmic atypia 
suspicious for recurrence of SCC at the level of the left latero-
cervical lymph node. Conclusion: Even if there are few data about 
the role of PET/CT in the management of patients treated for SCC, 
this method remains fundamental especially in the suspicion of 
lymph node recurrence, for the search for distant metastasis, and to 
guide cyto-histologic sampling of suspicious findings; especially in 
case of patients affected from comorbidities that could reduce the 
specificity of traditional anatomical imaging methods. References: 
Mayer M et al. Metastases of Cutaneous Squamous Cell Carcinoma 
Seem to be the Most Frequent Malignancies in the Parotid Gland: 
A Hospital-Based Study From a Salivary Gland Center. Head Neck 
Pathol. 2021;15(3):843-851. doi:10.1007/s12105-021-01294-9.
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Importance of hybrid pulmonary scintigraphy in patients 
with dyspnea after COVID-19 pneumonia - case report
V. Laskov, O. Lang;  
Third Faculty of Medicine, Charles University, 
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Aim/Introduction: Interstitial lung disease (ILD) is an umbrella term 
used for a large group of diseases. ILD causes scarring (fibrosis) of 
the lungs by immunopathological processes at the level of the lung 
interstitium (interalveolar interstitium, alveoli and peribronchial 
interstitium), which blocks efficient gas exchange at the 
alveolocapillary membrane and can lead to respiratory insufficiency. 
In the last year, we have encountered a number of patients after 
COVID-19 pneumonia with this condition. Materials and Methods: 
A 66-year-old female patient was sent to our department to rule 
out pulmonary embolism. She had been suffering from bilateral 
COVID-19 pneumonia with supporting oxygen therapy. Due to the 
increased serum levels of D-dimers and clinical picture, pulmonary 
embolism was suspected. In addition, the patient had an urinary 
tract infection. In her medical history, she had type 2 diabetes 
mellitus, arterial hypertension, pancreatic polycystosis, and stroke. 
We performed V/Q lung scintigraphy (81mKr and 99mTc-MAA) on a 
two-detector hybrid gamma camera with LDCT. Results: Pulmonary 
scintigraphy showed a fairly homogeneous distribution of activity 
on perfusion and ventilation scans, so we could rule out pulmonary 
embolism. On low-dose CT, we detected significant parenchymal 
interstitial changes with a mixed density of a honeycomb character 
and fluidothorax. This demonstrates the interstitial nature of lung 
damage from viral pneumonia without a significant change in 
perfusion and ventilation distribution and explains the clinically 
present dyspnea. Conclusion: Hybrid pulmonary scintigraphy 

in patients after COVID-19 pneumonia can explain the cause 
of dyspnea even with reliable exclusion of possible pulmonary 
embolism by evidence of interstitial parenchymal changes and the 
presence of effusion. 
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Radioiodine diagnosis of differentiated thyroid cancer 
lung metastases in children: a case report
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Aim/Introduction: Lung metastases (LM) of differentiated thyroid 
cancer in children occur in 7-30% of cases, 3-4 times more often 
than in adults (1). Early diagnosis of LM improves the results of 
radioiodine therapy and the rate of complete remissions. Materials 
and Methods: We present a clinical case demonstrating the specific 
features of LM diagnosis in children. Patient G., a 9-year-old boy, was 
for two years observed for excessive body weight. Ultrasound thyroid 
gland examination revealed multiple hypoechogenic nodules, 
cytologically verified papillary cancer. Computed tomography (CT) 
of the chest revealed subpleural foci up to 3 mm in both lungs, 
which were more consistent with intrapulmonary lymph nodes, 
but did not completely rule out metastatic lesions. A thyroidectomy 
with central and lateral neck dissections was performed in January 
2022. Histologic examination revealed multifocal papillary cancer 
growth in the entire thyroid gland with Tall cell sites and metastases 
to multiple cervical lymph nodes. According to TNM classification 
(American Joint Committee on Cancer (AJCC), 8th edition), the 
tumor grade was considered as pT2N1bM0, stage I. Seven weeks 
after surgical treatment, the patient underwent whole body 
scintigraphy with I-123 (24 hours after I-123 injection for 50 MBq) 
followed by radioiodine therapy on endogenous TSH-stimulation (4 
weeks of L-thyroxine withdrawal). Results: Scintigraphy with I-123 
(whole-body and SPECT/CT) did not detect iodine-accumulating 
tissue. However, post-therapy (72 hours after administration of 
2 GBq I-131) scintigraphy (whole-body and SPECT/CT) revealed 
residual thyroid tissue and diffuse accumulation of I-131 in both 
lungs. The TSH-stimulated thyroglobulin was 118 ng/ml, and 
thyroglobulin antibodies were 21 IU/ml. Pathological accumulation 
of I-131 in the lungs in combination with the elevated thyroglobulin 
level and chest CT findings were regarded as LM, therefore the 
tumor process was restaged - pT2N1bM1, stage II and radioiodine 
therapy was planned to continue. Conclusion: In this clinical case, 
when diagnosing LM, the result of scintigraphy with I-123 was 
false-negative, and chest CT scan was uncertain, requiring dynamic 
monitoring. Scintigraphy after administration of I-131 therapeutic 
activity revealed LM, thereby changing further treatment strategy 
to continued radioiodine therapy and increasing the possibility of 
achieving complete disease remission. Factors associated with LM 
were miltifocal growth, massive neck lymph node involvement and 
high TSH-stimulated thyroglobulin levels. References: 1. Chesover 
AD, Vali R, Hemmati SH, Wasserman JD. Lung Metastasis in Children 
with Differentiated Thyroid Cancer: Factors Associated with 
Diagnosis and Outcomes of Therapy. Thyroid. 2021 Jan;31(1):50-60. 
doi: 10.1089/thy.2020.0002. Epub 2020 Jul 16. PMID: 32517539.
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Aim/Introduction: [68Ga]Ga-PSMA intense uptake can be 
observed in many benign bone lesions, such as Paget’s disease, 
healing fractures and fibrous dysplasia (FD). However, the 
interpretation of rib findings with increased PSMA uptake 
could be sometimes challenging. To avoid misinterpretation, 
morphological CT features of these findings should be taken into 
consideration in the restaging of prostate cancer (PCa) patients. 
In this study, we report a case of increased-PSMA uptake in a rib. 
Materials and Methods: A 69-year-old man with PCa, Gleason 
score of 3+3, pT2c, and biochemical recurrence 7 years after radical 
prostatectomy (PSA: 0.2 ng/mL) underwent in May 2019 a [68Ga]
Ga-PSMA PET/CT. Results: [68Ga]Ga-PSMA PET/CT showed a single 
focus of moderate PSMA uptake (SUVmax=5.3), in the antero-lateral 
aspect of the III right rib. The CT features were: ground glass matrix, 
cystic areas and well-defined borders. These morphological findings 
were pathognomonic of FD. Thus, the finding was interpreted as 
benign lesion and the patient did not receive any local treatment. 
After 3-years follow-up any further laboratory or imaging evidence 
of metastasis have been observed. Conclusion: FD is a rare benign 
disease affecting bones, most commonly ribs, skull, and femur. 
While 80% is monostotic, the polyostotic form is less common 
and it is frequently associated with McCune-Albright Syndrome. 
Radiological CT features should be taken into consideration in the 
evaluation of rib findings with increased PSMA uptake. 
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Why to include the brain in 18F-FDG PET/CT PET/CT 
scanning protocol in cancer patient ?- a case report
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Aim/Introduction: Metastases to the brain can affect about 10-20% 
of all cancer patients and 1% of all head and neck squamous cell 
cancer (HNSCC) cases. In patients with extracranial malignancies 
detection of brain metastases is very important in deciding further 
diagnostic procedures, planning therapeutic strategies and also to 
ascertain prognosis (1). Time between initial diagnosis of HNSCC 
and BM development can vary considerably. Some patients 
experience more than a decade of disease-free survival, whereas 
others present with definitive neurological symptoms that precede 
primary tumor detection (2). Materials and Methods: We report a 
man, aged 75 years, restaged with FDG-PET/CT for laryngeal cancer, 
T2N0M0, underwent definitive radiotherapy 4 years ago. Results: 
The whole body FDG-PET/CT scan identified hypermetabolic 
focus in the grey matter, suspected for brain metastasis or primary 
brain tumor (with no symptoms). The histopathological reported 
revealed of Glioma grade IV. Conclusion: The FDG-PET/CT scans 
cannot distinguish brain metastasis from a primary brain tumor, but 

early diagnosis of brain malignancy will lead to early treatment and 
a better prognosis for the patient. It is recommended the brain to 
be included in FDG-PET/CT scanning techniques in cancer patients. 
References: 1. Purandare NC. Inclusion of brain in FDG PET/CT 
scanning techniques in cancer patients: Does it obviate the need 
for dedicated brain imaging?. Indian J Nucl Med. 2011;26(2):64-
66. doi:10.4103/0972-3919.902532. Barrett, T. F., Gill, C. M., Miles, 
B. A., Iloreta, A., Bakst, R. L., Fowkes, M., Brastianos, P. K., Bederson, 
J. B., & Shrivastava, R. K. (2018). Brain metastasis from squamous 
cell carcinoma of the head and neck: a review of the literature 
in the genomic era. Neurosurgical focus, 44(6), E11. https://doi.
org/10.3171/2018.2.FOCUS17761
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Inflammatory myofibroblastic tumor of the lung 
mimicking breast cancer metastasis on 18 FDG PET / CT
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Aim/Introduction: Inflammatory myofibroblastic tumor (IMT) is an 
extremely rare neoplasm. It accounts for less than 1 % of all tumors 
of the lung.Typical lesions are solitary and circumscribed, but there 
are imaging presentations of IMT that can mimic malignant process 
which makes the precise diagnosis of IMT more challenging. The 
best method for definitive diagnosis is tissue biopsy and newer 
imaging modalities including 18 FDG PET / CT, which present 
useful tools in detection of disease recurrence or distant metastasis. 
Materials and Methods: We report the case of a 35 year old 
patient with history of triple negative breast carcinoma treated 
by mastectomy, chemotherapy and radiotherapy. As part of the 
follow-up of the therapeutic response, she had a chest scan, which 
showed an isolated nodule in the lingula of recent appearance. 
A single pulmonary metastasis was suspected. Consequently, 18 
FDG PET/ CT was requested as part of an operability assessment. 
Results: The PET/ CT confirmed the hypermetabolic character of 
the nodule (SUV-Lbm max =20.66). A CT scan guided microbiopsy 
was in favor of a myofibroblastic inflammatory tumor. The definitive 
anathomopathological examination performed on a piece of 
upper lobectomy confirmed the diagnosis. Conclusion: Compared 
to conventional CT, 18 FDG PET/CT examination can provide two 
types of information: morphological and metabolic. Several authors 
have reported cases of IMT exhibiting increased 18 FDG uptake, as it 
is a metabolically active tumor mass. IMT may be thus misdiagnosed 
as a neoplastic disease when there is a prior history of cancer. The 
metabolic activity of IMT appears to be variable, with a SUVmax 
ranging from 3.8 to 20.8, making distinction between IMT and 
malignant neoplasms impossible as reported in our case.Therefore 
the use of 18 FDG PET/CT imaging in differentiating inflamed tissues 
from malignant lesions is limited whereas it is useful for detecting 
metastasis and recurrent cancer, and for monitoring treatment 
response in patients with IMT. References: 1-CHAO MA, M. D., LU, 
Jing, CHEN, Guoqiang, et al. Inflammatory myofibroblastic tumor 
mimicking 18 lymphoma on F-FDG PET/CT. Report of a case and 
review of the literature. Hellenic Journal of Nuclear Medicine, 2018. 
2-PAVITHRAN, K., MANOJ, P., VIDHYADHARAN, G., et al. Inflammatory 
myofibroblastic tumor of the lung: unusual imaging findings. World 
Journal of Nuclear Medicine, 2013, vol. 12, no 3, p. 126.
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Incidental finding of cervical spondylodiscitis in a patient 
with suspected septic aneurysm
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Aim/Introduction: We present the case of a 77-year-old patient with 
arterial hypertension and no surgical records of interest. He came 
to the emergency room four times with symptomatology over two 
weeks of abdominal pain in the left flank and an episode of fever, but 
without a definitive diagnosis or other clinical signs. The last time 
he attended the emergency room an abdominopelvic Computed 
Tomography(CT) was performed, which found saccular dilation 
at the level of the celiac trunk suggestive of a septic aneurysm 
without signs of rupture. Thus, vascular surgeons requested an 
[18F]-FDG-PET/CT to check for infective-inflammatory activity. 
Results: The scan showed intense and heterogeneous pathological 
hypermetabolism on the aneurysm walls with SUVmax13.7 
extending over a length of 86mm, which supported the diagnostic 
suspicion. In addittion, we also identified pathological uptake with 
a specular distribution and SUVmax10.8, at the level of vertebrae 
C6-C7. This suggested spondylodiscitis, a finding that was later 
confirmed with MRI. In the blood culture methicillin-susceptible 
Staphylococcus aureus (MSSA) was isolated, thus confirming the 
diagnosis of MSSA bacteraemia with an abdominal aneurysm of 
infectious origin and cervical spondylodiscitis. Consequently, they 
started antibiotic therapy and surgically placed an EVAR stent 
graft in the upper mesenteric artery and celiac trunk. Conclusion: 
Septic aortic aneurysm is a very rare entity that represents 0.5-
1.3% of all aortic aneurysms1. Because of its high mortality rate, it is 
important to quickly reach a diagnosis. Precise diagnosis conditions 
its management, since therapeutic strategies of aneurysms differ 
considerably in presence of infection1. Imaging techniques play 
an important role in diagnosis of this pathology, since clinical 
signs are usually non-specific. CT is considered the technique of 
choice. Nevertheless, it is believed that [18F]-FDG-PET/CT could 
have higher sensitivity in the initial diagnosis, besides being useful 
for surgical strategy and therapeutic follow-up1,2. [18F]-FDG-PET/
CT is very sensitive in the diagnosis of inflammation and infection, 
characterised by local infiltration of inflammatory cells, which have 
a high glucose metabolism, and [18F]-FDG is introduced into the 
cells by the same mechanisms, where it accumulates significantly1. 
Therefore, [18F]-FDG-PET/CT, may become a very useful technique 
in these patients, not only for the diagnosis of an infected 
aneurysm, but also to identify possible sources of infection at other 
site. References:1.Murakami M, Morikage N, Samura M, Yamashita 
O, Suehiro K, Hamano K. Fluorine-18-fluorodeoxyglucose positron 
emission tomography-Computed tomography for diagnosis of 
infected aortic aneurysms.Ann Vasc Surg.2014;28(3):575 2. er M 
W, Ledergerber B, Eberhard N, Kaelin M B, Anagnostopoulos A, 
et al. Diagnostic Accuracy of PET/CT and Contrast Enhanced CT 
in Patients With Suspected Infected Aortic Aneurysms.Eur J Vasc 
Endovasc Surg.2020;59(6):972-81.
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Aim/Introduction: The salivary tissue can be found outside the 
usual locations of the minor and major salivary glands in the head 
and neck. This may be in the form of an extremely rare accessory 
salivary gland associated with branchial cleft anomalies. Here, 
incidental accessory salivary gland findings on 68Ga-PSMA PET/CT 
imaging of a case with prostate cancer are described. Materials 
and Methods: 68Ga-PSMA PET/CT imaging of a 73-year-old male 
patient with prostate cancer, which was performed due to findings 
suggestive of metastatic bone disease in whole-body bone 
scintigraphy images, did not show 68Ga-PSMA uptake, which can 
be considered pathologically related to the oncological disease. 
However, an accessory salivary gland with 68Ga-PSMA uptake 
similar to the other salivary glands was detected in the head and 
neck region, located just lateral to the left masseter muscle. Results: 
As a result, an accessory salivary gland was incidentally revealed by 
68Ga-PSMA PET/CT imaging. Conclusion: The case shows that the 
uptake of 68Ga-PSMA, which can be observed outside of the usual 
locations where it exhibits a physiological distribution pattern, may 
be a potential trap. 

EP-601
Lymphoma or splenosis, that’s the question: a case report
M. Prisco, F. Porcaro, L. Turchetta, I. Annarumma, A. Genova, R. 
Marano, M. Catalano;  
A.O.R.N. A.Cardarelli, Naples, ITALY.

Aim/Introduction: Splenosis is a rare condition defined as 
dissemination and transplantation of splenic tissue more frequently 
in the abdomen and pelvi, following a traumatic rupture or 
surgery of the spleen. This condition is usually asymptomatic and 
don’t require treatment unless became symptomatic. Splenosis 
mimicking other diseases has been reported in the literature 
and could delay the correct diagnosis of other pathologies. 
Diagnosis of splenosis can be made by radiological techniques, 
such as ultrasound, magnetic resonance imaging (MRI), Tc-99m 
nanocolloid scintigraphy and by biopsy in doubtful case. We 
present a case of the use of Tc-99m nanocolloid scintigraphy in 
the differential diagnosis between pelvic splenosis and abdominal 
localization of Hodgkin’s lymphoma (LH). Materials and Methods: 
A 20-year-old woman with menstrual cycle alterations underwent 
a gynecological examination with ultrasound findings of suspicious 
pelvic neoformations.MRI confirmed the presence of 4 formations 
in the left iliac fossa, hypointense on T1-weighted images and 
hyperintense on T2-weighted images,suspected for pelvic splenosis, 
and suggested splenic scintigraphy. PET/CT scan, performed 
to evidence metabolic lesions characteristics, highlighted 
overdiaphragmatic lymphadenopathy with moderate uptake of 
18F-FDG and confirmed vascularized solid pelvic neoformations. 
Overdiaphragmatic node biopsy showed LH. To better LH staging 
and to differentiation LH vs pelvic spleen localization scintigraphy 
with 99mTc-labeled colloids was performed. Abdominal and 
pelvic regions were studied with planar scans after 30 min from 
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the injection of the radiopharmaceutical.This scan localize the 
reticuloendothelial cells of the liver and spleen. Results: Beyond the 
regular uptake in the splenic tissue the scintigraphy showed the 
presence of four anomalous areas of focal radiolabeled nanocolloids 
uptake in the pelvi, in the left iliac fossa. Therefore our study was able 
to characterize pelvic implants as pelvic splenosis according to18F-
FDG PET/CTl low metabolic activity and MRI features. The patient 
avoided biopsy to differentiation LH vs splenosis and a correct 
overdiaphragmatic limited LH staging was obtained Conclusion: 
Tc-99m nanocolloid scintigraphy is a non invasive procedure that 
allows to detect splenosis with high accuracy and lets differential 
diagnosis of benign and malignant conditions. 
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Intense FDG uptake in Aggressive Systemic Mastocytosis 
(ASM) without Associated clonal Haematological Non-
Mast-cell lineage Disease (AHNMD): Unusual FDG PET/CT 
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Aim/Introduction: Mastocytosis is a heterogeneous group 
of disorders characterized by uncontrolled proliferation and 
accumulation of clonal mast cells in one or more organs.[1] 
Molecular hallmark is CKIT D816V mutation and in less than 20 
% cases, either a different mutation or no mutation has been 
reported. [2] Most common presentation is a cutaneous lesion 
(urticarial pigmentosa) without organ dysfunction and anaphylaxis 
caused by release of mast cell mediators (80% - indolent SM). In 
15% cases, it follows an advanced course like aggressive systemic 
mastocytosis (ASM), systemic mastocytosis with Associated 
clonal Haematological Non-Mast-cell lineage Disease (AHNMD), 
MC leukemia or sarcoma with infiltration of hematopoietic and 
gastrointestinal organs with dysfunction of one or more organs.
[2] Low prevalence and unusual features of systemic mastocytosis 
often hinder its diagnosis for several years.[3] FDG PET/CT imaging 
is considered not a sensitive tool for mast cell activation and 
proliferation which cannot distinguish between indolent and purely 
ASM.[2] Materials and Methods: We are presenting a case of young 
man with biopsy proven ASM without AHNMD disease showing 
abnormally high metabolic activity on FDG PET/CT imaging which 
is atypical and unusual for condition. Results: Thirty-seven years 
old male presented with three-month history of maculopapular 
cutaneous lesions (urticaria pigmentosa) over neck and both upper 
arms, recurrent low grade fever and episodes of bronchospasms. 
CT performed outside (6.12.21) revealed lymphadenopathy in 
bilateral neck and mediastinum, with splenomegaly and areas 
of skin thickenings in neck and both upper arms. His skin biopsy 
(28.12.21) revealed mastocytosis and bone trephine from sternum 
(12.1.2022) revealed bone marrow involvement by mastocytosis 
with normal erythroid and myeloid precursors. Histopathological 
diagnosis was aggressive systemic mastocytosis without associated 
clonal haematological non-mast-cell lineage disease (ASM without 
AHNMD). To evaluate the extent of disease and response evaluation 
to therapy, a FDG PET/CT was performed. Non-contrast enhanced 
low dose FDG PET/CT was performed. FDG PET/CT (without 
intravenous contrast) revealed hypermetabolic enlarged nodes 
in bilateral neck, axillae and mediastinum [Figure 1 a-i]. Spleen 
was enlarged with diffuse FDG uptake over marrow as well (with 

small focal deposits a swell). Multiple hypermetabolic deposits in 
muscles of neck, shoulders and both pectoral regions seen (Figure 
1: a-i). Conclusion: We conclude that this case report would add 
to existing data showing unusual presentation of ASM without 
AHNMD on FDG PET/CT imaging which are considered to have 
low to no-FDG avidity. Furthermore, FDG PET/CT in ASM without 
AHNMD can be used for response assessment.
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Incidental finding of a chest SPECT/ CT with iodine -131 of 
unrecognized lung adenocarcinoma synchronous to lung 
metastases of diffuse papillary thyroid carcinoma !
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Aim/Introduction: Thyroid cancer is a relatively rare pathology 
, 1% of all cancers. 10-15% of patients with differentiated thyroid 
cancer develop micro or macro nodular lung metastases. The 
coexistence of pulmonary metastases and a second concomitant 
pulmonary carcinoma is uncommon.Therefore, hybrid SPECT/CT 
imaging with iodine-131 has an important place in the detection 
of these metastases and in the incidental finding of a pulmonary 
adenocarcinoma as we will present in this case. Materials and 
Methods: We report the case of a 54 year old patient, operated by 
total thyroidectomy with bilateral ablation of mediastinal lymph 
nodes, whose anathomopathological examination was in favor of 
a diffuse papillary carcinoma metastatic to lymph nodes. The whole 
body scan performed 7 days later showed the presence of two 
cervical fixations corresponding to a thyroid remnant and a right 
laterotracheal adenopathy on the SPECT/CT images. There was 
also a left thoracic fixation, more intense in the posterior incidence, 
corresponding to a metastatic pulmonary nodule of the left Fowler on 
hybrid imaging. In addition, the SPECT/CT complement revealed the 
presence of another nodule in the left Fowler and a parenchymatous 
condensation in the dorsal segment of the right upper lobe (RUL) 
that did not uptake iodine 131 Results: A scan-guided biopsy was 
then performed, the histopathological result came back in favor of 
a moderately differentiated lung adenocarcinoma. An 18 FDG PET/
CT scan performed for initial staging confirmed the hypermetabolic 
character of the condensation of the posterior segment of the RUL 
and the left Fowler’s nodule associated with bilateral mediastinal 
nodes. Conclusion: Multiple primary malignancies (MPM) are 
defined as two or more independent primary malignancies of 
different histology or origin in the same patient. Although the 
incidence of MPM is increasing, the second primary cancer remains 
rare and difficult to distinguish from metastasis. Therefore, it is of 
the utmost importance for medical imaging physicians to be aware 
of the possibility of the emergence of second primary cancers in 
patients with a history of papillary thyroid carcinoma, particularly 
in the lung, as it is a common site of distant metastasis. References: 
1-Ferra J, Guimarães C, Matos C, Nogueira F. Synchronous Lung 
Adenocarcinoma and Papillary Thyroid Carcinoma. Eur J Case Rep 
Intern Med. 2021 Feb 5;8(3):002289.2-Xue L, Luan Z, Liu Y, Zou S, 
Jiang J, Wu N, Lu N, Lin D. Pulmonary metastasis of a papillary thyroid 
carcinoma and primary lung adenocarcinoma. Diagn Pathol. 2013 
Feb 16;8:26
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EP-604
Evaluation by molecular imaging with PET/CT 18F-FDG of 
therapy and follow-up of multifocal and extranodal Rosai-
Dorfman-Destombes disease
F. Lemus Ramirez1, Q. Pitalua Cortes1, D. Hernandez Oliver2, M. 
Castellanos Mares1, A. López Méndez3, K. Vite Pineda4;  
1Insitituto Nacional De Cancerología, México, MEXICO, 
2Hospital Angeles Universidad, México, MEXICO, 3Insitituto 
Nacional De Cardiología, México, MEXICO, 4HGZ 35 Instituto 
Mexicano del Seguro Social, Ciudad Juárez, MEXICO.

Aim/Introduction: Rosai-Dorfman-Destombes disease (RDD) is a 
rare histiocytic disorder that is part of the ‘R group’ of histiocytosis.1 
The most common sites of extranodal disease are: skin, nasal cavity, 
bone, orbital tissue, and nervous system central. Imaging studies 
in patients with RDD provides site selection for tissue biopsy for 
molecular profiling and mutation identification. Lesions are known 
to show FDG uptake, allowing the use of PET for staging. PET/
CT is particularly suitable for the identification of lesions in the 
extremities or outside the usual field of view of CT/MRI scans and for 
the evaluation of extranodal disease some RDD sites may be more 
easily detectable on PET due to their avidity for FDG, differentiating 
them from the surrounding normal tissues.2 Materials and 
Methods: Clinical case: A 33-year-old female (January 2012) who 
began with the presence of nodular lesions on the back and arms, 
the first diagnostic suspicion of lymphomatoid papulosis. PET/CT 
18F-FDG staging was performed (October 2012), finding nodular 
disease at the level: cervical with SUVmax 12.5, axillary SUVmax 15.5, 
mediastinal 12.9, retroperitoneum SUVmax 13.8, iliac chains SUVmax 
18.4, inguinal SUVmax 10.0. Extranodal disease was found in: skin 
SUVmax 9.6 and nasal cavity SUVmax 17.4. A biopsy was performed 
in cervical region with a diagnosis of Rosai-Dorfman-Destombes. 
Given the multifocality and the extranodal sites, treatment with 
CHOP (cyclophosphamide, doxorubicin hydrochloride, vincristine 
and prednisone) was decided, 8 cycles (June 2013); Radiotherapy 
to skin lesions on the back, 30Gy in 10 fractions and chlorambucil 
(October 2013). Interval PET/CT 18F-FDG (August 2013) was 
performed with partial response due to the following findings of 
nodal disease: cervical with SUVmax 3.2 (previous SUVmax 12.9), 
retroperitoneum SUVmax 3.4 (previous SUVmax 13.8) and extranodal 
disease in: peil SUVmax 2.2 (previous SUVmax 9.6) nasal cavity 
SUVmax 8.9 (previous SUVmax 17.4), without identifying disease in 
the mediastinum, axillary, iliac and inguinal, visualized previously. 
Results: PET/CT 18F-FDG at the end of treatment, complete metabolic 
response. Under surveillance from 2014 to the present. Conclusion: 
18F-FDG PET/CT is useful in RDD staging, biopsy, treatment selection 
and response evaluation. References: 1. Bruce-Brand C, Schneider 
JW, Schubert P, Rosai-Dorfman disease: an overview Journal of 
Clinical Pathology 2020;73:697-705. 2. Mahajan S, Nakajima R, Yabe 
M, et al. Rosai-Dorfman Disease-Utility of 18F-FDG PET/CT for Initial 
Evaluation and Follow-up. Clin Nucl Med. 2020;45(6):e260-e266.

EP-605
Allergic reaction after [18F]-FDG administration
A. Castillo Simón, C. Martínez Ramos, V. Rodríguez Morales, 
G. Fernández-Cervera Fernández-Herrerín, J. Nogueiras Alonso, 
J. Muñoz Iglesias, D. Ruiz Hernández, O. Tabuenca Dopico, I. 
Domínguez Prado, F. Loira Bamio, A. Renda Alcalde, A. López López, 
R. Guitián Iglesias;  
Hospital Meixoeiro, Vigo, SPAIN.

Aim/Introduction: We present the case of a 50-year-old female 
patient with stageIV colon adenocarcinoma and liver metastases 
under treatment with 5FU-Bevacizumab, who underwent a 
18Fluorine-fluorodeoxyglucose([18F]-FDG) PET/CT for evaluation of 

a recent mesenteric mass. Materials and Methods:. Results: The 
patient does not have any history of drug allergies, however, two 
months earlier she had skin toxicity due to Panitumumab, thus the 
treatment was modified. Few minutes after the administration of 
the radiopharmaceutical, she presented a papulo-erythematous 
eruption on the thoracic region and heating sensation, with partial 
improvement after administration of methylprednisolone. PET/CT 
shows uptake in liver lesions without involvement in other regions, 
nor in the skin of the thoracic region. Radiopharmacy confirmed 
that the batch of [18F]-FDG had the quality control in accordance 
with radiochemical and chemical purity. We referred the patient to 
the allergology department, where they could not perform a test 
with radioactive drugs. They recommended premedication with 
antihistamines and corticosteroids in following studies, concluding 
that the patient had an allergic reaction to [18F]-FDG. Conclusion: 
Fluorine18 is a radioactive isotope obtained by induced nuclear 
reactions, used in the synthesis of [18F]-FDG, a positron-emitting 
glucose analogue radiopharmaceutical, widely used in PET images 
for diagnosis and follow-up of cancer patients1. Its main side effect 
is due to its radioactive nature, with pharmacological adverse 
effects being infrequent given the low amount administered1. 
Hypersensitivity reactions have been reported after exposure to 
fluoride-derived molecules (contact dermatitis and acneiform 
eruptions), thus an allergic reaction to [18F]-FDG could be expected. 
Adverse effects from possible chemical impurities should also 
be considered, however, the exact mechanism is unknown2. In 
the literature, T-cell-mediated hypersensitivity to various drugs, 
including fluorinated quinolones, as well as urticaria mediated by the 
complement system, have been described. In our case, it is unlikely 
that the allergic reaction was due to an inadequate preparation 
of the radiopharmaceutical, since satisfactory quality control was 
verified and other patients who received the dose that day did not 
present any reaction. Unfortunately, the patient did not undergo an 
allergen test to confirm the diagnosis, however we already know 
that this possibility exists even in patients without a history of drug 
allergies. We recommend to provide protocols for early diagnosis 
and management. References: 1.Lee DY,Lee JJ,Kwon HS,Moon 
WY,Jin S young,Lee SJ,et al. An Unusual Case of Anaphylaxis After 
Fluorine-18-Labeled Fluorodeoxyglucose Injection.Nucl Med Mol 
Imaging(2010). 2013;47(3):201-4.2.Codreanu I,Dasanu CA,Weinstein 
GS,Divgi C.Fluorodeoxyglucose-induced allergic reaction: A case 
report. J Oncol Pharm Pract.2013;19(1):86-8.Available from:https://
doi.org/10.1177/1078155211436023.

EP-606
Role of PET/CT in Multiple Subcutaneous Nodules: 
unusual presentation of Diffuse Large B-cell Non-Hodgkin 
Lymphoma (DLBCL)
A. Cimino, A. Mita;  
Nuclear Medicine Unit, Lecce, ITALY.

Aim/Introduction: Subcutaneous tissue as a manifestation of 
generalized disease is commonly involved in lymphomas. However, 
only skin involvement without other sites of extracutaneous disease 
was rarely presented, especially in diffuse large B-cell lymphoma 
(DLBCL). We reported unusual case of primary cutaneous DLBCL, 
presenting with widespread extranodal involvement and with 
multiple diffuse high -FDG uptake nodules on PET/CT images. 
PET/CT is very helpful for diagnosing primary cutaneous DLBCL. 
Materials and Methods: An 57-year-old man was admitted 
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to our department due to a 2-month history of inappetence, 
repeated fever and presenting with swelling of the right orbital 
and laterocervical region bilaterally. There was no history or sign of 
infection or any chronic comorbidity. The levels of C-reactive protein 
(75.2 mg/L reference range, <5 mg/L) and procalcitonin (0.25 ng/L; 
reference range, <0.046 ng/L) were significantly elevated. Other 
routine laboratory tests, including renal and hepatic functions was 
within normal limits. LDH was 156 U/L.On physical examination 
noted a widespread skin thickening, especially evidence in right 
temporal region, and multiple firm subcutaneous nodules, of which 
one, measuring 5.0 cm in diameter, was palpated in his upper left 
arm.Soft tissues ultrasound study showed several cutaneous 
and subcutaneous nodules also in the abdomen, back upper 
limbs and gluteal region.The hyperechogenicity of the nodules 
suggested a probable diagnosis of lipogenic tumors. 18F-FDG PET/
CT scan was performed for metabolic characterization of lesions. 
Results: Eleveted FDG uptake (SUVmax right orbital region 12.0) 
in cutaneous and subcutaneous nodules, ubiquitously located 
on MIP images, was demonstrated. There were, also, enlarged 
and hypermetabolic cervical, axillary, and intra-abdominal lymph 
nodes Intense and pathological FDG accumulation was evidence 
in nasopharynx- oropharynx and in right submandibular gland. 
These findings were suggestive of lymphoproliferative disease. 
Excisional biopsy of left arm nodule was performed and histological 
examination demonstrated the diffuse infiltration of large, atypical 
cell in subcutaneous tissue, positive for CD20, CD10 and CD5. 
The final diagnosis of DLBCL with high activity of proliferation 
and widespread extranodal involvement was made. Conclusion: 
Our case underlines the PET /CT role in differential diagnosis of 
subcutaneous nodules. In addition of lymphomas, soft tissue 
sarcoma, sarcoidosis, granulomas or cancer metastases may present 
onset with the appearance of metabolically active subcutaneous 
nodules. In particular, our study, show how salient PET imaging 
coupled with characteristic clinical manifestations, medical history, 
patient age may allow accurate differential diagnosis. Furthermore, 
the important role of PET in defining staging and correct treatment 
in lymphoma is highlighted. 

EP-607
68Ga PSMA- avid Serous Cystadenoma of the Pancreas and 
68Ga-PSMA PET/CT negative multiple myeloma in patient 
with biochemical recurrence of prostate cancer
M. Dyankova1,2, Z. Dancheva3, T. Stoeva3, S. Chausheva3, T. 
Yordanova3, B. Chaushev3, A. Klisarova3;  
1St. Marina University Hospital, Department of Nuclear 
Medicine, Varna, BULGARIA, 2Medical University Varna 
“Prof. Dr. Paraskev Stoyanov”, Varna, BULGARIA, 3St. 
Marina University Hospital, Varna, BULGARIA.

Aim/Introduction: 68Ga-PSMA PET/CT has shown excellent results 
in imaging of prostate cancer (PC). Biochemical recurrence (BCR) 
is the main indication for the novel imaging modality. Prostate-
specific membrane antigen (PSMA) is a type II transmembrane 
glycoprotein that is overexpressed in PC cells. Various benign and 
malignant pathologies have also been described to show increased 
PSMA activity, possibly due to tumor-associated angiogenic 
factors and endothelial cell proliferation. The aim is to present an 
uncommon clinical case of serous cystadenoma of the pancreas 
showing intense tracer uptake and PSMA PET/CT negative multiple 
myeloma (MM) after chemotherapy. Materials and Methods: We 
present a case of a 71-year-old male with high grade prostate 

adenocarcinoma showing PSMA- avid serous cystadenoma of 
the pancreas, 68Ga-PSMA negative ММ and PSMA avid metastatic 
bone lesions on PET/CT study. The patient was diagnosed with PC, 
Gleason score 7 (4 + 3) and extramedullary MM, FLC- kappa, IgG- 
kappa. He had excision of the soft tumor of the sternum followed 
by chemotherapy regimen Vel/Dex for MM. He underwent radical 
prostatectomy, androgen deprivation therapy and salvage pelvic 
radiotherapy three years earlier and was referred for 68Ga-PSMA 
PET/CT for evaluation of BCR (rising serum prostate-specific antigen 
levels up to 0.2 ng/ml). Results: Fusion 68Ga-PSMA PET/CT images 
showed a large well-demarcated multi-cystic mass involving the 
body and tail of the pancreas with intense tracer uptake (with 
SUVmax of 8.81), which was subsequently histologically confirmed 
as serous cystadenoma of the pancreas and diffuse osteolytic bone 
malignant involvement of MM in the entire axial and appendicular 
skeleton (including distal parts of the long bones) not presenting 
pathological PSMA expression. PSMA avid metastatic bone 
marrow and sclerotic lesions from PC were detected in pelvic 
bones and spine as well, confirmed by follow-up of the patient. 
No other PSMA-active findings were found to be suspected for PC. 
Conclusion: Incidental lesions on 68Ga-PSMA PET/CT in PC patients 
are not rare and should elicit a wide differential diagnosis including 
benign and malignant diseases. The degree of tracer uptake 

is not reliable for differentiating between them and PC lesions, 
which is of considerable clinical importance. Comprehensive 
anamnesis and individual approach are required in order to prevent 
misinterpretation and misdiagnosis. Key Words: 68Ga PSMA PET/CT, 
pancreas, serous cystadenoma, multiple myeloma, prostate cancer 

EP-608
Diagnostic Goodness of 68Ga-DOTATOC PET/CT Test to 
Surface Gastroenteropancreatic Neuroendocrine Tumors 
(GEP-nets)
T. Moreno-Monsalve, M. Castellón- Sánchez, T. Rodríguez- 
Lorcano, A. Leiva-Montejo, C. Ruiz-Corbalan, A. De Agrela- Serrao, 
L. Frutos-Esteban, J. Navarro-Fernández, R. Caceres-Silva, L. 
Mohamed-Salem, A. Hernández Martínez, R. Mears Baño, F. 
Hernandez Almagro, J. Contreras-Guitierrez;  
Hospital Universitario Virgen De La Arrixaca, Murcia, SPAIN.

Aim/Introduction: A 52-year-old smoker male was referred to 
our endocrine Unit following an incidental ultrasound finding 
of an asymptomatic nodule in the pancreatic body, diagnosed 
as a pancreatic neuroendocrine tumor. The patient underwent 
corporocaudal pancreatectomy, rendering consistent results 
with well-differentiated neuroendocrine tumors G1. A systematic 
treatment with somatostatin analogs was initiated. Materials 
and Methods: In follow-up, a 68Ga-DOTATOC PET/CT scan 
was performed. It brought to light an abnormal area of tracer 
accumulation in the terminal ileum and in the D9 costovertebral 
joint. The study was coupled with a colonoscopy and a computed 
tomography. The former did not detect pathological findings 
whereas the latter evidenced a doubtful nodular image of 
approximately 20 mm in the terminal ileum. Since the suspicion 
of Metastatic Neuroendocrine Carcinoma remained significant, a 
biopsy was practiced on the right paravertebral subpleural nodule 
next to D9 costovertebral junction. Results: This procedure surfaced 
a metastatic low-grade neuroendocrine tumor. In order to identify 
the origin of the abnormal tracer accumulation in the terminal ileum, 
a right hemicolectomy was carried out. The pathological finding 
was consistent with a well-differentiated G1 NET. Conclusion: It 



S683 Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751

is a salient characteristic of NET patients to cope for many years 
with the widespread disease while receiving multiple treatments. 
Changes in treatment strategy are nearly always based on clinical or 
imaging-based signs of progression. Thus, high performance in the 
detection of any new lesions is of great value in these patients. With 
regards to staging and restaging in conjunction with theranostics, 
a direct comparison of SSTR PET/CT and whole-body multiphase 
MRI in patients with NETs/NECs (G1-G3) shows higher sensitivity 
and specificity of the former over the latter. A comparison of overall 
lesion-based detection rates for metastatic involvement shows 
again a slightly higher accuracy for SSTR PET/CT. Organ-based 
detection rates, however, significantly differ with the superiority 
of SSTR PET/CT for lymph node and pulmonary lesions and 
superiority of MRI for liver and bone metastases. This clinical case 
exemplifies the goodness of imaging follow up on these patients, 
where the molecular diagnose showed greater sensitivity and 
specificity compared to other conventional techniques. SSTR PET/
CT constitutes in such cases, the most accurate imaging modality 
for staging and restaging of patients with GEP-NETs (G1 and G2), 
showing additionally great impact on patient management. These 
findings are consistent with other recent series that have assessed 
the impact of Ga‐68 dotatate PET/CT on the management of NETs. 

EP-609
Unrecognized thymoma-associated paraneoplastic “stiff 
person” syndrome - a case report
N. Novoselska, G. Mateva, P. Bochev;  
Acibadem City Clinic Mladost, Sofia, BULGARIA.

Aim/Introduction: This case presents a patient with a history 
of unspecified neurological symptoms. The initial presentation 
began with weakness in the left knee, starting about three years 
prior and slowly progressing to weakness and rigidity in both legs 
and arms, difficulty walking and performing daily tasks, leading 
to the permanent need of assistance. In the first year the patient 
was evaluated by a neurologist, an MRI of the left knee and head 
were performed with negative results and the diagnosis of “stiff-
person” syndrome was put into place. The patient was started 
on Diazepam therapy with a mild improvement, followed by 
a decline in the neurological condition despite the increasing 
dose of the benzodiazepine. As the disease seemed refractory to 
the treatment in an otherwise healthy patient, the suspicion of 
paraneoplastic genesis was expressed. Materials and Methods: A 
decision was made to perform an 18F-FDG PET/CT with 2 minutes 
pers bed PET images combined with 120kV and 2,5mm per slice 
low dose CT, after an anti-body panel was performed which 
revealed strong positive anti-GAD65 and anti-Titin antibodies, 
commonly associated with thymomas. As the symptoms were 
mainly neurological an additional 5 minutes single PET image 
combined with 120kV and 1,25mm per slice low dose CT of the 
brain was performed. Results: The whole-body 18F-FDG PET/CT 
revealed a single lesion - a 33/40/56mm mass in the superior and 
anterior mediastinum with calcifications and increased glucose 
metabolism. The FDG-Brain study showed physiological activity of 
the brain and a normal CT image. The mass was concluded to be 
most likely a thymoma and the patient was referred to a thoracic 
surgeon. The mass was completely extirpated and histologically 
and IHC proven as a thymoma, B3 type. Conclusion: This present 
case shows the significance of 18F-FDG PET/CT in the diagnosis of 
patients with unspecified paraneoplastic neurological conditions 

to aid further treatment. Post-operatively the patient showed 
partial improvement in the neurological status. This allowed for the 
reduction of the benzodiazepine dose and the patient was referred 
for further rehabilitation and potentially plasmapheresis for further 
reduction of the levels of anti-bodies. 

EP-610
A rare case of McCune- Albright Syndrome and use of99 Tc 
MDP whole- body scintigraphy for the mapping of bone 
involvement
S. Chausheva1, Z. Dancheva1, B. Chaushev1, T. Stoeva1, M. 
Dyankova1, T. Yordanova1, A. Klisarova1, G. Valchev2;  
1Medical University “Prof. Dr. Paraskev Stoyanov” Department 
of Diagnostic Imaging, Interventional Radiology and 
Radiotherapy Clinic of Nuclear medicine, UMHAT “St. Marina” 
– Varna, Varna, BULGARIA, 2Medical University “Prof. Dr. 
Paraskev Stoyanov” Department of Diagnostic Imaging, 
Interventional Radiology and Radiotherapy Clinic of Imaging 
Diagnostics, UMHAT “St. Marina” – Varna, Varna, BULGARIA.

Aim/Introduction: McCune-Albright syndrome (MAS) is a rare 
genetic disorder caused by a mutation of the GNAS1 gene, 
affecting the bones, skin and endocrine system. The clinical 
spectrum includes fibrous dysplasia of bone, areas of of abnormal 
skin pigmentation (café-au-lait macules), and precocious puberty. 
The aim of this study is to show the crucial role of 99 Tc MDP 
bone scintigraphy for diagnostic accuracy in the evaluation of 
patients with MAS syndrome. Materials and Methods: A three-
year-old female presented at the hospital with headache, enlarged 
mammary glands and vaginal bleeding. According to the clinical 
history breast development and increased vulvar secretions 
manifested at 2.6 years of age. Physical examination revealed 
bilateral breast enlargement, multiple café-au-lait skin spots on 
thе left thorax, left scapula and lower back region on the right side. 
The patient underwent a pelvic ultrasound that showed enlarged 
uterus in relation to age and enlarged follicles of both ovaries. A 
brain MRI was preformed and revealed bone thickening of the left 
frontal and sphenoidal bone and the left condyle of the occipital 
bone. McCune-Albright syndrome was suspected and a 99 Tc MDP 
bone scan was requested to search for other locations of fibrous 
dysplasia in the skeletal system. Results: Whole-body planar 
scintigraphy was performedon using i.v. 99 Tc MDP at a dose of 3.8 
mCi , where the images were obtained two hours after injection. 
The bone scan shows increased tracer uptake in the already known 
localization - left frontal bone, left sphenoid bone and left maxilla. 
In addition,new bone involvement was established - increased 
uptake of 99mTc MDP was found in the right upper humerus, left 
supraacetabular area, right upper femur and tibia. Physiologically 
increased uptake was visible in the epiphyseal plates of the long 
bones, normal for the age of the patient. Involvement of multiple 
bones is compatible with polyostotic variety of fibrous dysplasia. 
All of thethree cardinal features were present and the patient was 
finally diagnosed with the rare case of McCune Albright Syndrome. 
Conclusion: Skeletal abnormalities associated with McCune-
Albright syndrome could affect all bones in the skeletal system 
and their assessment is crucial for the diagnosis of MAS. Different 
imaging methods could be used to diagnose fibrous dysplasia 
but only a whole-body bone scintigraphy is able to evaluate the 
extent of the disease in a single examination, thus allowing a better 
management in assessing the prognosis of the patient and making 
treatment decisions. 
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EP-611
Early diagnosis with 18F-FDG PET/CT in a case of left 
Ventricular Assist Device (VAD) infection
L. Burroni, G. Biscontini, F. M. Fringuelli, C. Romagnolo, C. 
Cottignoli, A. Palucci;  
Dept. of Nuclear Medicine, Ospedali Riuniti 
di Torrette, Ancona, ITALY.

Aim/Introduction: In heart failure and awaiting transplantation, 
ventricular assist devices (VADs) can be used today as mechanical 
pumps that replace left ventricular function. The VAD consists of 
a turbine surgically inserted into the patient’s chest, which sucks 
blood from the apex of the left ventricle by pumping it through a 
vascular duct into the aorta; the blood is pumped with a continuous 
flow, the value of which is equal to the cardiac output in L/min. 
The pump is powered by lithium batteries and the power cable 
comes out of the patient’s abdomen. In absence of transplant, this 
therapy become permanent (“destination therapy”); in some cases, 
a VAD is implanted and removed after some time when the heart 
resumes its physiological function (“bridge to recovery”). While 
VADs can improve survival and quality of life, their use is often 
complicated by infections. 22% of patients have been reported to 
have developed VAD-related infections. Staphylococci were the 
most common pathogens (47%), but Pseudomonas or other Gram- 
bacteria caused 32% of the infections. VAD infection increased 
mortality by 1 year. Materials and Methods: A 68-year-old man, 
suffering from intact dilated coronary cardiomyopathy, who has 
been carrying VAD for about 6 months in “destination therapy” 
and echocardiographic diagnosis (4 months ago) of endocardial 
vegetation undergoes 18F-FDG PET/TC after antibiotic therapy for 
VAD infection / inflammation. PET/CT images were obtained after 
a high fat/low carbohydrate (HF/LCD) diet for 24 hrs combined 
with an extended fasting period of 18 hrs. Results: PET/CT images 
document the appearance of focal tracer accumulations in both 
lungs with highly suspicious findings for the presence of septic 
embolization. The pathogenic germ was isolated and appropriate 
antibiotic therapy started early Conclusion: Considering the high 
risk of infection after VAD implantation and that 10% of patients 
with VAD infection could die from septic shock, early diagnosis with 
PET/CT is essential to guide therapy and modify prognosis. 

EP-612
Challenging current knowledge of metastatic prostate 
cancer: isolated metastasis to an adrenal gland utilizing 
F-18 Fluciclovine PET/CT
S. Peterson1, A. Patel1, G. Spilberg1, L. Busby2;  
1Hartford Healthcare, Hartford, CT, UNITED STATES OF AMERICA, 
2Jefferson Radiology, Hartford, CT, UNITED STATES OF AMERICA.

Aim/Introduction: Adrenal metastasis of prostate cancer is 
uncommon and rarely occurs in isolation(1). We present a case of 
a 75-year-old male with recurrent prostate cancer isolated to the 
right adrenal gland, diagnosed on a Fluorine-18 Fluciclovine PET/
CT. Materials and Methods: The patient was first diagnosed with 
prostate cancer following a transurethral resection of the prostate 
in 2016, Gleason of 4 + 3. One 2.2cm lymph node adjacent to the 
bladder trigone was positive for metastasis (T1bpN1). Radiation 
of the prostate bed and nodes was completed in April 2017. 
In 2019, he presented osseous oligometastatic recurrence in 
the pelvis, treated with radiation and Abiraterone/Prednisone. 
In May 2021, he presented with a rising PSA of 0.7 ng/ml from 0.1 

ng/ml three months earlier. F-18 Fluciclovine PET/CT demonstrated 
radiotracer uptake in an enlarging right adrenal mass. Adrenal 
protocol CT surprisingly met criteria for adrenal adenoma. As 
PSA continued to rise, MRI was subsequently performed, and 
demonstrated an indeterminate adrenal lesion. The patient 
underwent right adrenalectomy with pathology showing 
metastatic prostatic adenoma with involvement of the adjacent fat. 
Results: Five months later, PSA levels again increased. Follow up was 
performed utilizing the then newly FDA approved 18F-DCFPyL(PyL) 
which demonstrated an intensely tracer-avid enlarging 1.1 cm 
aortocaval node, previously 0.3 cm on F-18 Fluciclovine PET/CT June 
2021 and highly suspicious for recurrence. Conclusion: Prostate 
cancer is among the most common cancers diagnosed in men. 
Despite the common occurrence, solitary metastasis of prostate 
cancer to the adrenal glands has been reported in 0.3% of patients 
(1). Until recently F-18 Fluciclovine PET/CT was the most sensitive 
PET tracer to detect metastatic disease(2). It is unclear at this point 
if and how the newer and more sensitive PET radiotracers will 
redefine the patterns and sites of disease spread. However, recent 
studies have demonstrated PSMA-PET/CT to be superior (3). F-18 
Fluciclovine PET/CT started redefining our knowledge of metastatic 
prostate cancer; PSMA-PET/CT is now reformulating the whole field. 
References: 1. Stephen McGeorge, et al. Solitary castrate-resistant 
prostate cancer metastasis to adrenal gland with concordant 
intense avidity on PSMA and FDG PET. Urology Case Reports 2021 
38: 101696 https://doi.org/10.1016/j.eucr.2021.101696 2. Mariya 
Gusman, at al. Review of 18F-Fluciclovine PET for Detection of 
Recurrent Prostate Cancer. RadioGraphics 2019 39(3) 822-841 
https://doi.org/10.1148/rg.2019180139 3. Nelly Tan, et al. PSMA-
targeted Radiotracers versus 18F Fluciclovine for the Detection of 
Prostate Cancer Biochemical Recurrence after Definitive Therapy: A 
Systematic Review and Meta-Analysis. Radiology 2020 296(1): 44-
55. https://doi.org/10.1148/radiol.2020191689

EP-613
Clinical Value of 18F-FDG PET/CT in the Management of 
the Tuberculous Lymphadenitis
N. Filizoglu, H. T. Turoglu, C. O. Engur, S. Kesim, K. Niftaliyeva, T. N. 
Kissa, Z. C. Balaban Genc, K. Oksuzoglu, S. Ozguven, F. Sen, T. Ones, 
T. Y. Erdil;  
Marmara University Pendik Training and 
Research Hospital, Istanbul, TÜRKIYE.

Aim/Introduction: Due to the high glucose utilization of 
inflammatory cells in granulomatous disease, positive 18F-FDG 
uptake is expected in patients with tuberculosis. Thus, 18F-FDG 
PET/CT can be used in the management of active pulmonary 
tuberculosis and extrapulmonary tuberculosis. Herein we present 
pre-treatment and post-treatment 18F-FDG PET/CT findings of 
tuberculous lymphadenitis. Materials and Methods: A 62-year-old 
woman, who was diagnosed with uterine leiomyosarcoma (LMS) 
nine years ago and treated with total abdominal hysterectomy and 
bilateral salpingo-oophorectomy; presented with dyspnea. Thorax 
CT showed enlarged mediastinal lymph nodes and the patient was 
referred to 18F-FDG PET/CT. Results: 18F-FDG PET/CT demonstrated 
hypermetabolic lymph nodes in the left supraclavicular region, 
mediastinum, and bilateral iliac regions, which were highly 
suggestive of lymphatic metastases. Subsequently, a biopsy 
from the left supraclavicular lymph node was performed and 
the histopathology revealed granulomatous nodules composed 
of epithelioid cells, caseous necrosis, and inflammatory cells. A 
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positive purified protein derivative skin test and the presence 
of mycobacterium tuberculosis (TB) in the PCR, proved the 
diagnosis of active tuberculous lymphadenitis. Thereupon, anti-
TB treatment was started immediately. Eight months after the 
treatment a follow-up 18F-FDG PET/CT showed complete regression 
of all hypermetabolic lymph nodes. Therefore, the regression 
of these lymph nodes with anti-TB treatment confirmed the 
diagnosis of tuberculous lymphadenitis. Conclusion: Tuberculous 
lymphadenitis is the most frequent presentation of extra-pulmonary 
TB. Tuberculous lymphadenitis is a slowly progressive, painless 
disease and is rarely associated with systemic symptoms. Long-
term treatment with a combination of multiple drugs is necessary 
to completely eradicate the infection. Evaluation of response to 
treatment is based on clinical criteria. However, these criteria are 
not fully adequate in complex situations, especially when treatment 
failure occurs or when multidrug resistance (MDR) TB is suspected. 
The importance of 18F-FDG PET/CT in the initial staging of TB is 
well known for pulmonary and extrapulmonary TB. However, the 
use of 18F-FDG PET/CT in evaluating the therapeutic response of 
tuberculous lymphadenitis has not been fully established. 18F-FDG 
PET/CT imaging permits a better characterization of the burden 
of TB, suggesting a more extensive involvement as compared to 
other imaging modalities, especially for non-pulmonary TB. This 
unique case shows the value of 18F-FDG PET/CT in detecting, 
determining the extent of lymph nodes involved with active TB, and 
evaluating treatment efficacy in a patient with active tuberculosis 
lymphadenitis.

EP-613a
Prostate specific membrane antigen radioguided surgery 
for salvage pelvic lymph node dissection in a prostate 
cancer man
S. Erfani, R. Sadeghi, A. Aghaee, V. Roshanravan, H. Ghorbani;  
Mashhad University of Medical sciences, 
Mashhad, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: The present case describes a 75 y/o man with 
biochemical recurrence of prostate cancer. He underwent radical 
prostatectomy in 2005, and hormone therapy regimen was initiated 
immediately afterward. He had the stable disease until 2013. PSA 
values during this period were less than 0.3 ng/dL. A sudden rise 
in PSA level (to 1.6 ng/dL) was detected in 2013 with a negative 
corresponding bone scan and positive local MRI findings. He 
remained stable with prostatic bed, abdominopelvic lymph node 
radiotherapy, and antiandrogen therapy for seven years (2020). 
He had another surge of PSA (0.3 to 5 ng/dL) and underwent Ga-
68-PSMA PET/CT, which showed PSMA avid lesions inferior to the 
right common iliac artery bifurcation and in the right common iliac 
region. He was scheduled for salvage pelvic lymphadenectomy and 
radio-guided surgery with Tc-99m PSMA. Materials and Methods: 
Forty-five minutes after IV injection of 20mCi Tc-99m-PSMA, SPECT/
CT was performed from abdominopelvic regions to localize PSMA-
avid lymph nodes. It showed high tracer accumulation in the 
exact locations found by Ga-68 PSMA PET/CT. Intraoperatively, 
the surgeon searched for high count areas in the abdominopelvic 
regions with a hand-held gamma probe. Both areas shown on 
PET/CT and SPECT/CT images were identified and resected. Both 
resected tissue samples comprised of multiple small lymph nodes, 
which were pathologically involved as reported by the pathologist. 
Results: Our case shows the feasibility of RGS with Tc-99m PSMA for 
salvage lymphadenectomy in PCa. Conclusion: Prostate cancer is 

a global health issue and is the most commonly diagnosed cancer 
in men worldwide. After radical prostatectomy or radiotherapy for 
primary treatment of PCa, up to 50% of all men develop tumor 
recurrence, which is determined by rising PSA levels. Ga-68 PSMA 
PET/CT is able to localize metastatic lesions in men with PSA values 
as low as two ng/mL and in small metastatic lymph nodes. Thus 
far, few studies have reported the feasibility of radio-guided surgery 
for salvage prostatectomy with PSMA labeled with In-111 or Tc-
99m. As intraoperative localization of metastatic lymph nodes can 
be very hard in salvage lymphadenectomy, radio-guided surgery 
with gamma probes can be very useful in this regard. It can guide 
the surgeons to the correct location of metastatic tissues during 
surgery. Our case shows the feasibility of this technique for salvage 
lymphadenectomy in prostate cancer with the aid of state of the 
art PET/CT and SPECT/CT images as well as intraoperative gamma 
probes.

EP-613b
Myositis ossificans progressive in a 13 year old boy with 
diffuse muscle uptake in whole body bone scan
S. Erfani, A. Aghaee, H. Mohammadzadeh, Y. Fakhar, P. Sahafi;  
Mashhad University of Medical sciences, 
Mashhad, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: A 13 y/o boy with diffuse muscular pain and 
progressive muscle weakness referred to our department for bone 
scan. His physical examination showed diffuse muscle tenderness 
with thickening of the skin, more prominently in the knee area. The 
patient had performed electromyography (EMG)/ nerve conduction 
velocity (NCV) and the report was acute myositis process. Materials 
and Methods: Immediately after IV injection of 15 mCi of Tc-99m-
MDP scanning was performed in 2 second intervals for 2 minutes 
from the both thighs (perfusion images). Also, Whole body blood 
pool images were performed after 2 minutes of injection in anterior 
and posterior views. Three hours later, scanning was continued in 
whole body and multiple spot views. Also, SPECT/CT images were 
done from both thighs for better localization of the tracer activity 
zones. Results: The three phases bone scan shows diffusely increased 
uptake in the muscular structures of the body, more prominently in 
the appendicular muscles, as well as pelvic and shoulder muscles 
with numerous zones of calcifications in the dedicated CT slices, 
suggesting ossificant myositis, which was compatible with EMG 
findings. And the treatment was started with corticosteroids and 
IVIG and partial pain relief was resulted. Conclusion: Myositis 
ossificant progressiva is a severely disabling heritable disorder of 
connective tissue characterized by congenital malformations of 
the great toes and progressive heterotopic ossification that forms 
qualitatively normal bone in characteristic extraskeletal sites. FOP is 
very rare with a worldwide prevalence of approximately 1 case in 2 
million individuals (1). Bone imaging with Tc-99m diphosphonates is 
able to detect the exteraskeletal ossification that occurs in myositis 
ossificans before it can be found on radiographs (2). Because of this 
finding, bone imaging may permit early diagnosis. Radiograph may 
tend to underestimate the severity of myositis ossificans during 
the first year of lesions progression (3). Tc-99m diphosphonates 
bone images can be beneficial in establishing the diagnosis and in 
determining the full extent of the disease process early in its course. 
Our case showed diffusely increased tracer uptake with numerus 
zones of calcification throughout the muscles that is in favor of the 
myositis ossificant progressiva. References: 1. Shore EM, Feldman 
GJ, Xu M, Kaplan FS: The genetics of fibrodysplasia ossificans 
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progressiva. Clin Rev Bone Miner Metab 2005,3:201-204. 2. Suzuki Y, 
Hisada K, Takeda M: Demonsteration of myositis ossificans by 99m- 
Tc pyrophosphate bone scaning. Radiology 11:633, 1974 3. Lutwak 
L: myositis ossificans progressiva. Am J Med 37:269,1964

EP-613c
Identification of an unusual source of biliary leakage on a 
Hida scan: Liver subcapsular biloma
S. Erfani, A. Aghaee, R. Sadeghi, E. Askari, A. Sahebkari;  
Mashhad University of Medical sciences, 
Mashhad, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: A 75 y/o man, case of metastatic sigmoid 
adenocarcinoma with left liver lobe involvement, status post-
sigmoidectomy and metastatectomy was referred for hepatobiliary 
scintigraphy (HBS). The reason for referral was for persistent biliary 
leak, 3 weeks after surgery. To localize the site of the leak, he was 
administered 185 MBq of 99mTc-HIDA. Materials and Methods: After 
IV injection of 5mCi of Tc-99m-Br-IDA scanning was performed 
dynamically every 1min for 60 minutes and delayed images were 
also obtained dynamically every 1hours upto 4 hours. Since the 
standard dynamic images were unrevealing, a 24-hour delayed 
static and SPECT/CT images were taken for better localization. 
Results: The scan revealed three sites of loculated biliary excretions 
in the right liver lobe, adjacent to the site of drainage insertion, in 
the sub-capsular anterior portion of the 8th hepatic segment as well 
as a large accumulation of the tracer adjacent to the spleen. Surgical 
revision confirmed the sites of biliary leak in the above-mentioned 
regions. Sub-capsular hepatic biliary leak is rarely reported in the 
literature. Conclusion: HBS is a widely used modality to diagnose 
and yield important information about biliary disruption (1-
2). However, accurate localization of bile leakage is not usually 
accomplished with non-invasive techniques (3-4). The common 
presentations of bile leaks, In patients with a history of trauma or 
surgery, on HBS are a persistent collection of tracer outside the 
biliary system (5). In this case, we can identify the unusual source 
of bile leakage in the the sub-capsular anterior portion of the 
8th hepatic segment. References: 1. LeBedis CA, Anderson SW, 
Mercier G, Kussman S, Coleman SL, Golden L, Penn DR, Uyeda 
JW, Soto JA. The utility of CT for predicting bile leaks in hepatic 
trauma. Emergency radiology. 2015 Apr;22(2):101-7. 2. Weissmann 
HS, Chun KJ, Frank M, Koenigsberg M, Milstein DM, Freeman LM. 
Demonstration of traumatic bile leakage with cholescintigraphy 
and ultrasonography. American Journal of Roentgenology. 1979 
Nov 1;133(5):843-7. 3. Sharma P, Kumar R, Das KJ, Singh H, Pal S, 
Parshad R, Bal C, Bandopadhyaya GP, Malhotra A. Detection and 
localization of post-operative and post-traumatic bile leak: hybrid 
SPECT-CT with 99mTc-Mebrofenin. Abdominal Radiology. 2012 
Oct;37(5):803-11. 4. Mujoomdar M, Russell E, Dionne F, Moulton 
K, Murray C, McGill S, Lambe K. Optimizing Health System Use 
of Medical Isotopes and Other Imaging Modalities [Internet]. 5. 
Ziessman HA, O’Malley JP, Thrall JH, et al. Nuclear Medicine: The 
Requisites. 4th ed. Philadelphia, PA: Saunders; 2014. 
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EP-614
A V/Q SPECT/CT Study on Whether Persistent Reduction 
in Lung Diffusion Capacity after COVID-19 is Related to 
Restrictive or Vascular Lung Disease?
J. Mortensen, J. Christensen, T. K. Lund, A. Kalhauge, R. M. G. Berg, 
T. W. Kjær, A. Lebech, T. L. Katzenstein;  
Rigshospitalet, Copenhagen, DENMARK.

Aim/Introduction: Many patients have reduced pulmonary 
diffusion capacity (DLco) after COVID-19. We assessed whether this 
is due to a post-COVID restrictive lung disease and/or pulmonary 
vascular disease. Materials and Methods: In total 67 patients 
diagnosed with COVID-19 at our hospital in 2020 were included 
across three severity groups: 12 mild - not admitted to hospital, 40 
moderate - admitted to hospital without intensive care unit (ICU) 
admission, and 15 severe - with ICU admission. At 5-months follow-
up after SARS-CoV-2 diagnosis, lung function (spirometry, body 
plethysmography, DLco), high-resolution CT of the lungs (HRCT), 
and ventilation/perfusion (V/Q) SPECT/CT were conducted. Results: 
DLco was reduced in 42% of the patients (mild 17%, moderate 
40% and severe 71%); both prevalence and degree depended on 
clinical severity group and was usually part of a restrictive pattern 
with reduced TLC. Reduced DLco was associated with ground-glass 
opacification and pulmonary fibrosis found on HRCT and matched 
V/Q SPECT defects, but not with mismatched perfusion defects 
on V/Q SPECT/CT. Conclusion: The severity-dependent decline in 
DLco observed 5 months after COVID-19 is related to restrictive 
lung disease but not to pulmonary vascular disease. 

EP-615
Brain FDG PET imaging of patients with persistent post-
COVID-19 fatigue
E. Park, L. L. Boles Ponto, A. C. Fietsam, J. R. Deters, P. E. Gander, T. 
Rudroff;  
University of Iowa Hospitals and Clinics, Iowa 
City, IA, UNITED STATES OF AMERICA.

Aim/Introduction: A recent report prepared by the Centers for 
Disease Control and Prevention indicates that 71% of patients 
experience persistent fatigue even after recovery from the acute 
phase of COVID-19 infection. We investigated if post-COVID-19 
fatigue is associated with alterations in brain metabolism 
and microstructure to better understand the underlying 
neurobiological mechanism. Materials and Methods: Brain F-18 
FDG PET and diffusion tensor magnetic resonance imaging (DTI-
MR) were performed in 12 patients experiencing persistent post-
COVID-19 fatigue that lasted more than six weeks post-discharge 
from hospitalization or discontinued home isolation after acute 
SARS-CoV-2 infection (fatigue group, Male:Female = 6:6, mean 
± SD age 35.7 ± 13.8 years, Chalder fatigue scale score 8.3 ± 2.2, 
time since COVID-19 diagnosis 7.9 ± 5.5 months) and 9 recovered 
patients without such fatigue (non-fatigue group, M:F = 3:6, age 
25.6 ± 9.2, fatigue score 1.6 ± 1.5, time since COVID-19 diagnosis 
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8.0 ± 6.0 months). A commercially available normative brain FDG 
PET database (MIMneuro, v7.0.5, MIM Software, Inc.) was used to 
derive z scores for regional cerebral glucose metabolism. Fractional 
anisotropy (FA) values were extracted from DTI-MR datasets. Two-
tailed t-tests were performed for group comparison and P < 0.05 
was considered statistically significant. Results: The fatigue group 
demonstrated significantly higher regional cerebral glucose 
metabolism in the left inferior and middle cerebellar peduncle (P 
= 0.001 and 0.043, respectively), left middle temporal gyrus (P = 
0.002), left parahippocampal gyrus (P = 0.029), primary visual cortex 
(P = 0.031), supplementary motor area (P = 0.036), supramarginal 
gyrus (P = 0.044), and lower metabolism in the left precentral gyrus 
(P = 0.001) when compared to the non-fatigue group. The fatigue 
group also demonstrated significantly higher FA values in the left 
and right middle frontal gyrus (P = 0.014 and 0.038, respectively), left 
precentral gyrus (P = 0.024), right superior frontal gyrus (P =0.032), 
right postcentral gyrus (P = 0.047), left superior parietal gyrus (P = 
0.048), and corpus callosum (P = 0.016) when compared to the non-
fatigue group. Conclusion: Patients experiencing persistent fatigue 
after recovering from acute SARS-CoV-2 infection demonstrated 
significant changes in regional cerebral glucose metabolism and 
microstructure, when compared to those individuals without 
on-going fatigue symptoms. The altered cerebral metabolic 
and microstructural profile may help to better understand the 
neurobiological mechanism for management of patients suffering 
from lingering post-COVID-19 fatigue. 

EP-616
Lung VQ scan in COVID-19: Various patterns of perfusion 
defects
F. Karamian, R. Sadeghi, E. Askari;  
Mashhad university of medical sciences, 
Mashhad, IRAN, ISLAMIC REPUBLIC OF.

Aim/Introduction: While COVID-19 infection is associated with 
the increased risk of pulmonary thromboembolism (PTE), it may 
also affects the lungs that causes ventilation-perfusion (VQ) 
patterns other than PTE. Although extensive research has been 
done to address different anatomical patterns of COVID-19, there 
is a knowledge gap in terms of VQ lung scintigraphy in these 
patients. The purpose of this study is to demonstrate these patterns 
and to show how important it is to use SPECT/CT in addition to 
planar images to differ these patterns from PTE [1, 2, 3]. Materials 
and Methods: We collected lung scans performed in 64 patients 
with history of past/recent COVID-19 infection (in the preceding 
1.5 years) who were referred for VQ scintigraphy. The scan was 
performed using Q-SPECT/Q-planar (26.6%), Q-SPECT/CT (42.2%), 
VQ-SPECT (14%) and VQ-SPECT/CT (17.2%). Interpretation was 
based on the EANM criteria. Results: Of these patients 10 (15.6%) 
had positive scan for PTE. Moreover, in 49 (76.6%) of these patients, 
anatomical abnormalities were observed compatible with COVID-19 
infection. The patterns seen were as follows: 1) apparent hot spot 
due to focal sparing of lung, 2) zones of decreased and increased 
perfusion, 3) zones of normal and increased perfusion, 4) small 
sub-segmental defects matching with CT findings, and 5) reverse 
mismatched defects. Also, a case of loculated pleural effusion in CT 
with Q abnormalities was observed. Conclusion: Lung perfusion 
abnormalities are common findings in COVID-19 patients. They are 
usually either due to pulmonary embolism, parenchymal infiltrates, 
or other causes of mosaic attenuation related to, but not specific 

of the pathophysiology of COVID-19 infection. The value of VQ 
SPECT/CT imaging to detect and differentiate the various types 
of Q abnormalities was noticeable. References: 1. Espallargas I, 
Rodriguez Sevilla JJ, Rodriguez Chiaradia DA, Salar A, Casamayor 
G, Villar-Garcia J, Rodó-Pin A, Marsico S, Carbullanca S, Ramal D, 
Del Carpio LA. CT imaging of pulmonary embolism in patients 
with COVID-19 pneumonia: a retrospective analysis. European 
Radiology. 2021 Apr;31(4):1915-22. 2. Le Roux PY, Bonnefoy PB, 
Bahloul A, Denizot B, Barres B, Moreau-Triby C, Girma A, Pallardy A, 
Ceyrat Q, Sarda-Mantel L, Razzouk-Cadet M. Lung scintigraphy for 
pulmonary embolism diagnosis in COVID-19 patients: a multicenter 
study. Journal of Nuclear Medicine. 2021 Oct 1. 3. Evbuomwan O, 
Engelbrecht G, Bergman MV, Mokwena S, Ayeni OA. Lung perfusion 
findings on perfusion SPECT/CT imaging in non-hospitalized de-
isolated patients diagnosed with mild COVID-19 infection. Egyptian 
Journal of Radiology and Nuclear Medicine. 2021 Dec;52(1):1-2.

EP-617
Persistent symptoms after COVID-19 infection : place of 
pulmonary scintigraphy
W. Touila, S. Mensi, A. Ezzine, H. Boudrigua, M. Bettaieb, B. Khrouf, 
C. Landoulsi, M. Ouachem, R. Sfar, M. Nouira, H. Charfi, M. Ben 
Fredj, K. Chatti;  
Nuclear medicine department of Sahloul hospital, Sousse, TUNISIA.

Aim/Introduction: COVID-19 and the SARS-CoV-2 pandemic has 
been ongoing for 2 year and thromboembolic events have been 
described as a major complication at the time of the infection 
and as a mid-term event, even in patients on prophylactic 
anticoagulants.In this study we underline the importance of the 
pulmonary scintigraphy in the detection of early or mid terme 
thromboembolic events especially in subsegmental pulmonary 
arteries who could be missed by CT pulmonary angiography. 
Materials and Methods: In our department we performed 
12 pulmonary perfusion scintigraphy for patients presenting 
persisting respiratory symptoms (such as dyspnea, thoracic pain ) 
after covid-19 infection. Most of our patients were women (sex 
ratio 1,3) and the mean age was 55.4 yAfter intravenous injection of 
148-222 MBq (4-6mCi) of 99mTc-macroaggregated albumin, SPECT 
imaging with low-dose CT was performed with the patient supine. 
Planar imaging was done in multiple projections (anterior and 
posterior; right anterior and posterior oblique; and left anterior and 
posterior oblique). The images were reconstructed in the transaxial, 
coronal, and sagittal views and were reviewed for perfusion 
defects. Modified PIOPED criteria were used to interpret the exams 
: The mismatched perfusion defects in this study were based on a 
mismatch between CT and scintigraphy images since we do not 
perform ventilation scans in our department. Results: On a median 
interval of 2 months after infection , Lung perfusion defects (of any 
type) were observed in 11 out of 12 subjects (92%). Patients with 
severe COVID-19 were not at higher risk of having mismatched 
perfusion defects than were patients with moderate COVID-19 and 
the interval between COVID-19-positive reports and scanning did 
not reduce the risk for mismatched perfusion defects.Mismatched 
perfusion defects were the commonest and were observed in 9 
subjects (75%), suggestive of pulmonary embolism and leading to 
the instauration of curative anticoagulants. Conclusion: With these 
results, we aim to show that Lung perfusion scintigraphy can play an 
important role in the screening of such patients who may be at risk 
for developing pulmonary embolism as post‐SARS-CoV-2 infection 
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sequelae. References: 1) Dhawan RT and al. Beyond the clot: 
perfusion imaging of the pulmonary vasculature after COVID-19. 
Lancet Respir Med. 2021;9(1):107-116. 2)Sitani K and al. Pulmonary 
Embolism as Post-COVID-19 Sequelae: Role of Lung Perfusion 
Scintigraphy. Indian J Nucl Med. 2021;36(4):455-456. 3)Sajal D and al. 
Lung Perfusion Scintigraphy Early After COVID-19: A Single-Center 
Retrospective Study. J Nucl Med Technol. 2021;49(4):320-323.

EP-618
Persistent dyspnea in post-COVID patients in the absence 
of pulmonary embolism: added value of lung perfusion 
scintigraphy
F. Lanfranchi1, S. Maggio2, F. Bertoldi1, C. Delucchi2, F. D’Amico1, T. 
Di Raimondo1, M. I. Donegani1, A. Miceli1, M. Pennone2, G. Villa2, S. 
Raffa2, S. Chiola2, C. Marini3, T. Aloè4, E. Barisione4, S. Morbelli1,2, G. 
Sambuceti1,2, M. Bauckneht1,2;  
1Department of Health Sciences (DISSAL), University of Genoa, 
Genoa, ITALY, 2Nuclear Medicine Unit, IRCCS Ospedale Policlinico 
San Martino, Genoa, ITALY, 3CNR Institute of Molecular Bioimaging 
and Physiology, Milan, ITALY, 4Interventional Pulmonology 
Unit, IRCCS Ospedale Policlinico San Martino, Genoa, ITALY.

Aim/Introduction: While there’s a wide literature on Computed 
Tomography (CT) abnormalities in COVID-19 sequelae, the role of 
lung perfusion scintigraphy has been scarcely investigated. Recent 
findings reported lung microvascular and endothelial alterations in 
patients recovered from COVID-19 without pulmonary embolism 
(PE), presenting persistent dyspnea (post-COVID). We compared 
perfusion scintigraphy and CT findings of post-COVID patients 
with dyspneic subjects in whom lung scintigraphy excluded 
pulmonary embolism (non-COVID). The correlation between lung 
perfusion scintigraphy findings and 1) CT abnormalities and 2) 
clinical/biochemical parameters were also assessed. Materials 
and Methods: 18 post-COVID and 20 non-COVID patients who 
underwent lung perfusion scintigraphy and chest high-resolution 
CT for dyspnea from March 2020 to April 2022 were retrospectively 
enrolled. From lung perfusion scintigraphy images, counting rates 
for upper, middle, and lower fields were normalized for the total 
lung counts to calculate the corresponding ratios (UTR, MTR, 
and LTR, respectively). CT images were analyzed using a semi-
automated segmentation algorithm of 3DSlicer (www.slicer.
org), obtaining total, emphysematous, infiltrated and collapsed 
volumes, normalized for the total lung volumes. Similarly, blood 
vessel’s volumes were collected to compute the vascular density. 
White blood cells (WBC) count, PT, INR, PTT and D-dimer of both 
groups, and the infection duration of post-COVID patients were 
collected from clinical records and blood tests performed before 
the lung perfusion scintigraphy. Results: At the per lung analysis, 
post-COVID patients with persistent dyspnea showed reduced LTR 
(24.67±5.08) and higher MTR (52.51±5.22) compared to non-COVID 
patients (29.85±5.05 and 46.66±3.94, respectively; p<0.0001 for 
both), while UTR resulted bilaterally superimposable between the 
two groups. At CT imaging, the rates of emphysematous, infiltrated 
and collapsed volumes and the vascular density were bilaterally 
similar in both groups. In post-COVID patients, LTR correlated with 
the percentage of emphysematous (r=0.498; p<0.01), infiltrated 
(r=-0.464; p=<0.01) and collapsed (r=-0.463; p<0.01) lungs, while 
no significant correlations were observed between LTR and CT-
derived volumes in non-COVID subjects. There was no correlation 
between lung perfusion scintigraphy parameters with infection 
duration in post-COVID, WBC, and coagulation biomarkers in 

both groups. Conclusion: Lung perfusion scintigraphy can reveal 
reduced perfusion rates of lower pulmonary fields in post-COVID 
patients with persistent dyspnea without pulmonary embolism. 
This phenomenon is correlated with structural lung modifications, 
including lung parenchymal emphysema, infiltration and collapse, 
and is independent of infection duration and coagulation 
biomarkers. Although mechanisms underlying these findings 
need to be supported by pathological lung tissue examination, 
pulmonary non-thrombotic microvascular and endothelial 
dysfunction may be involved. 

EP-619
FDG-PET Brain Imaging in the Evaluation and Follow-up of 
COVID-19
S. Czibor1, L. Száraz2, É. Birincsik2, J. Simon3, E. Zsarnóczay3, B. 
Dombai4, V. Müller4, P. Maurovich-Horvat3, T. Györke1;  
1Department of Nuclear Medicine, Medical Imaging Centre, 
Semmelweis University, Budapest, HUNGARY, 2Faculty of Medicine, 
Semmelweis University, Budapest, HUNGARY, 3Department of 
Radiology, Medical Imaging Centre, Semmelweis University, 
Budapest, HUNGARY, 4Department of Pulmonology, Medical 
Imaging Centre, Semmelweis University, Budapest, HUNGARY.

Aim/Introduction: The novel coronavirus disease (COVID-19) is 
caused by the respiratory infection of SARS-CoV-2 virus and is 
characterized by a multisystemic inflammation, presenting with 
a wide spectrum of symptoms. 18F-fluoro-deoxy-glucose positron 
emission tomography/computed tomography (FDG-PET/CT) is 
a promising imaging method in the evaluation of acute-phase 
and late changes in the central nervous system. Materials and 
Methods: A single-centre, prospective clinical study (COMPOSIT 
study) was initiated where FDG-PET/CT was performed in adult 
COVID-19 patients during acute, infective state and 3 months 
later. Brain FDG-PET images were evaluated with a software 
utilizing a built-in, age-matched normal database and the degree 
of the differences (Z-scores) were investigated at the two imaging 
timepoints. Results: We present the data of 36 patients (14 women, 
22 men), with a mean age of 52 years (42-75 years). In the acute, 
infective state, the majority of the patients presented with diffuse, 
significant cortical hypometabolism whereas at 3 months follow-
up, the involved regions showed a marked and often complete 
metabolic normalization. The most common regions with residual 
hypometabolism at 3 monts were the medial prefrontal and 
medial temporal regions and the anterior cingulate. Also, these 
regions showed the proportionally lowest rates of normalization. 
Hypometabolism was the least frequent in the cerebellum at the 
acute, infective state and its FDG-uptake showed a nomalization in 
all but one case. Conclusion: Residual hypometabolism is common 
in the areas encompassing the orbitofrontal cortex and the limbic 
system while the cerebellar cortex was relatively spared. However, 
our study is limited by the corticosteroid-effect in the scans 
performed at the acute, infective state and furthermore, the fact that 
no metabolic data is available of the patients before SARS-CoV-2 
infection. References: 1. Guedj E, Million M, Dudouet P et al. F-FDG 
brain PET hypometabolism in post-SARS-CoV-2 infection: substrate 
for persistent/delayed disorders? Eur J Nucl Med Mol Imaging. 
2021;48(2):592-5. doi: 10.1007/s00259-020-04973-x. 2. Morbelli S, 
Ekmekcioglu O, Barthel H et al. COVID-19 and the brain: impact 
on nuclear medicine in neurology. Eur J Nucl Med Mol Imaging. 
2020;47(11):2487-92. doi: 10.1007/s00259-020-04965-x. 3. Sollini M, 
Morbelli S, Ciccarelli M et al. Long COVID hallmarks on [18F]FDG-
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PET/CT: a case-control study. Eur J Nucl Med Mol Imaging. 2021. 
doi: 10.1007/s00259-021-05294-3. 4. Fulham MJ, Brunetti A, Aloj L 
et al. Decreased cerebral glucose metabolism in patients with brain 
tumors: an effect of corticosteroids. J Neurosurg. 1995;83(4):657-64. 
doi: 10.3171/jns.1995.83.4.0657.

EP-620
Myocardial perfusion imaging findings of patients with 
history of COVID-19 infection: a single-center one-year 
experience
I. Armenis1, N. Sideris2, P. Sotiriou2, M. Papadelli2, E. Kitziri2, S. 
Kitziri2, A. Kouzoumi2, M. Koutelou2;  
1Onassis Cardiac Surgery Center, Athènes, GREECE, 
2Onassis Cardiac Surgery Center, Athens, GREECE.

Aim/Introduction: COVID-19 pandemic has introduced significant 
new challenges in everyday medical practice, as history of 
COVID-19 infection becomes increasingly prevalent and its 
potential long-term effects and interactions with other known or 
unknown health problems have not been fully clarified. Here, we 
aimed to characterize patients with a history of COVID-19 infection 
who underwent myocardial perfusion imaging at the department 
of nuclear medicine of a tertiary cardiovascular medicine center. 
Materials and Methods: Records of all patients with a history of 
COVID-19 infection with/without need for hospitalization who 
underwent scintigraphy from April, 1, 2021 to March, 31, 2022 at 
our department were obtained. Patients undergoing scintigraphy 
for indications other than myocardial ischemia/viability detection 
(for example lung perfusion scans, bone scans) were excluded. 
Regarding myocardial perfusion studies, the presence of scar or 
ischemia was determined, together with basic hemodynamic 
parameters (blood pressure, systolic-SBP, diastolic-DBP, pulse-PP) 
and the respective changes from rest to maximal stress, according 
to stress test applied. Results: In total, 152 patients undergoing 
myocardial perfusion imaging reported previous COVID-19 
infection. For 3 patients, data were incomplete, so the remaining 
149 formed our study group (94 male, 55 female, age 67±10years, 
5±4 months after COVID-19 infection). In 48 of them (32.2%), 
treadmill stress test according to Bruce protocol was applied. 
Another 60 received intravenous adenosine infusion (40.3%), the 
remaining 41 undergoing regadenoson test (27.5%). Patient age 
differed significantly according to stress test type (treadmill: 63±10 
years, adenosine 70±8 years, regadenoson: 66±10 years, p=0.0001). 
Forty five patients (30.2%) had reversible perfusion defects 
compatible with ischemia, while 21 (14.1%) showed permanent 
perfusion defects (myocardial scar). Both ischemia and scar were 
more common among patients who needed hospitalization due 
to COVID-19 compared to those with milder symptoms (ischemia: 
17/40 among patients with history of hospitalization, 28/109 among 
those with no hospitalization due to COVID-19, p=0.048; scar: 11/40 
among patients with history of hospitalization, 10/109 among 
those with no hospitalization, p=0.004). Among those undergoing 
treadmill test, the ones with history of COVID-19 hospitalization 
showed higher SBP and PP increase during exercise (86±17 versus 
60±24mmHg for SBP, 65±18 versus 45±24mmHg for PP, p=0.009 
and p=0.048 respectively), while DBP differences were insignificant. 
Conclusion: Abnormal myocardial perfusion findings in the form 
of both fixed and reversible perfusion defects are more common 
among patients needing hospitalization for COVID-19 infection. 
Altered hemodynamic response to exercise is also present in this 
patient population. 

EP-621
FDG-avid lymph nodes (LN) in response to vaccines for 
SARS-CoV-2
M. Dyankova1,2, Z. Dancheva1, T. Stoeva1, S. Chausheva1, T. 
Yordanova1, B. Chaushev1, A. Klisarova1;  
1St. Marina University Hospital, Department of Nuclear 
Medicine, Varna, BULGARIA, 2Medical University Varna 
“Prof. Dr. Paraskev Stoyanov”, Varna, BULGARIA.

Aim/Introduction: Vaccines against SARS-CoV-2 virus were 
developed due to the impetuous coronavirus pandemic. Vaccines 
hold a possibility to provoke side effects. The aim of our study was 
to examine the impact of COVID-19 vaccination on the incidence 
and duration of false-positive FDG-avid lymphadenopathy after 
vaccination with different types of vaccines and to determine its 
relationship with age, gender, and vaccine type. Materials and 
Methods: The retrospective study included 103 patients who 
met the following criteria: 18F-FDG PET/CT scan performed (in 
the period from August 2021 to December 2021) for staging or 
restaging of diagnosed oncological diseases at different time 
periods after vaccination Pfizer-BioNTech, Moderna-BioNTech 
and Oxford-AstraZeneca. Exclusion criteria were incomplete 
information about vaccination, patients with a diagnosed 
malignant lymphoproliferative disease, concomitant benign 
pathology of the lymphatic system, history of acute viral infection 
up to 3 months from the date of PET/CT. Results: False-positive 
reactive lymphadenopathy was identified in 35 (34%) of 103 
patients included in our study cohort, which occurred during 
the first 2 weeks to 12 weeks after vaccination and manifested as 
increased metabolic activity in regional non-enlarged lymph nodes: 
ipsilateral axillary lymph nodes of levels I-III, as well as cervical LN 
of levels IV and VB). A significant moderate decline in metabolic 
activity in the LN over time was reported, as well as a decrease in 
the detection rate of PET-positive reactive findings with time. The 
results showed a trend of a positive relationship - the occurrence 
of reactive lymphadenopathy more often in women than in men. 
The detection rate, as well as the intensity of the activity of glucose 
metabolism, were higher in patients under the age of 50 compared 
to those ≥ 50 years. However, we did not find significant differences 
between the studied types of vaccines (p >0.05). Conclusion: 
Multidisciplinary physician awareness is essential regarding the 
possibility of false-positive FDG lymphadenopathy in relation to 
local inflammation and as a manifestation of the immune response 
due to COVID-19 RNA vaccination and adenoviral vector-based 
vaccine up to 12 weeks after injection, in order to optimize the 
clinical interpretation of hybrid scan results that determine the 
subsequent therapeutic approach of cancer patients. The results 
of the present study demonstrate the importance of vaccination 
on the contralateral side of the tumor drainage, as well as taking 
a thorough anamnesis. Keywords: FDG PET/CT, false positive 
lymphadenopathy, vaccination 

EP-622
Characteristics of Subacute Thyroiditis during COVID-19 
Pandemic
S. Gaberscek1,2, T. Medved2, N. Medle2, K. Zaletel1;  
1Department of Nuclear Medicine, University Medical 
Centre Ljubljana, Ljubljana, SLOVENIA, 2Faculty of 
Medicine, University of Ljubljana, Ljubljana, SLOVENIA.

Aim/Introduction: Severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2), which is causing coronavirus disease (COVID-19), 
enters host cells via the angiotensin-converting enzyme 2 
receptor. Its expression is higher in thyroid gland than in lungs. In 
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the literature, an association between SARS-CoV-2 infection and 
subacute thyroiditis has been implicated. Therefore, we aimed to 
explore the influence of COVID-19 pandemic on the incidence and 
severity of subacute thyroiditis. Materials and Methods: In our 
retrospective study we reviewed medical records of all patients 
who were referred for the first time to our thyroid department from 
1 April 2019 to 31 May 2019 (before COVID-19) and from 1 April 
2020 to 31 May 2020 (during COVID-19). Our institution has a stable 
catchment area of 1,000,000 inhabitants. Therefore, number of new 
cases may be considered the incidence of the disease. In each 
patient who was referred under suspicion of subacute thyroiditis, 
thyroid specialists performed clinical examination and thyroid 
ultrasound. In selected cases, thyroid scintigraphy was performed. 
Serum levels of free thyroxine (normal range 0.59-4.23 pmol/L) 
and free triiodothyronine (normal range 11.7-22.5 pmol/L) as well 
as sedimentation rate were measured. Results: In the two months 
period before COVID-19, we examined 946 patients (224 men/722 
women) with the mean age 52.0±19.0 years, and in the two 
months period during COVID-19, we examined 576 patients (154 
men/422 women) with the mean age 53.7±18.3 years. Between 
the two periods, patients did not differ with respect to sex and age 
(p=0.201 and p=0.438, respectively). Before COVID-19, we found 
8 patients with subacute thyroiditis (0.8% from all in that period), 
while during COVID-19, we found 10 patients with COVID-19 (1.7% 
from all in that period). The incidence of subacute thyroiditis did 
not differ significantly between the two periods (p=0.189). Before 
COVID-19, patients with subacute thyroiditis had similar level of 
free thyroxine than during COVID-19 (median, range, 36.0 (7.2-70.4) 
pmol/L and 34.8 (14.7-70.4) pmol/L, respectively, p=0.929). Before 
COVID-19, the level of free triiodothyronine was similar than during 
COVID-19 (median, range, 10.9 (2.6-29.4) pmol/L and 9.5 (4.3-21.7) 
pmol/L, respectively, p=0.929). Before COVID-9, the sedimentation 
rate was similar than during COVID-19 (median, range, 65 (5-120) 
mm/h, and 57 (5-113) mm/h, respectively, p=0.916). Conclusion: 
Although we found absolutely and relatively more patients with 
subacute thyroiditis during COVID-19 than before, the results were 
not statistically significant. The same applies to the severity of the 
disease. A longer observation period would probably yield different 
results. 

EP-623
Contribution of low dose CT to the V/Q pulmonary 
scintigraphy in patients after Covid-19 virosis
O. Lang1,2,3, V. Laskov1, I. Kuníková1;  
1Charles University, 3rd Med Fac, Prague 10, CZECH REPUBLIC, 
2District Hospital, Dept Nucl Med, Pribram, CZECH REPUBLIC, 
3PMCD Ltd, Dept Nucl Med, Prague 6, CZECH REPUBLIC.

Aim/Introduction: Covid virosis can cause different injuries of lung 
parenchyma and vasculature. Viral pneumonia is considered to be 
a possible precursor to pulmonary fibrosis. There is also a risk for 
thromboembolism and in-situ thrombotic microangiopathy. V/Q 
pulmonary scintigraphy is an established procedure to detect acute 
as well as chronic thromboembolism including prognosis of chronic 
thromboembolic pulmonary hypertension, but it is not able to 
assess lung interstitium. The goal of our study was to assess possible 
pathology in patients sent to our department for lung scintigraphy 
after Covid-19 virosis. Materials and Methods: We evaluated 27 
patients, 15 female and 12 male, average age of 56 (34 to 85) year. 
All suffered Covid-19 virosis and was sent to exclude pulmonary 

embolism. The average time after virosis was 3 (0 to 8) months, 2 
patients were actually ill. Clinical symptoms included resting or 
exertional dyspnea or chest pain. Several patients had increased 
D-dimer or signs of pulmonary hypertension on echocardiography. 
We performed V/Q pulmonary scintigraphy (99mTc MAA and 
81mKr) on a dual head gamma camera together with a non-
diagnostic low dose CT. We evaluated changes of perfusion in 
relation to embolism and parenchymal changes on CT portion 
of examination (increased or decreased density of parenchyma, 
effusion or combination). Results: No patient had typical signs of 
pulmonary embolism (V/Q mismatch). We detected no pathology 
in 10 patients. 9 patients had increased density of lung parenchyma 
consistent with fibrosis. It demonstrates the interstitial nature of 
lung damage from viral pneumonia, which can be expected in 
patients after Covid-19 pneumonia. 9 patients had decreased 
density of lung parenchyma consistent with emphysema and 3 
patients had an effusion. 3 patients had fibrotic changes together 
with effusion, one patient had both fibrotic and emphysematous 
changes. Conclusion: Although the V/Q pulmonary scintigraphy 
is an established procedure to assess pulmonary embolism, it is, 
in principle, not able to assess lung parenchyma. This gap can be 
overcome by combination with a low-dose CT, which is especially 
useful in patients suffered Covid-19 virosis. 

EP-624
Impact of the Covid-19 pandemic on the care of patients 
with chronic arterial disease. A nuclear medicine 
physician´s perspective
M. Moreno-Caballero, E. Moratalla-Aranda, M. Sánchez Torrente, 
A. Castro López, M. Gallego Márquez, D. Becerra-García;  
Hospital Universitario San Cecilio, Granada, SPAIN.

Aim/Introduction: The health reorganisation measures, imposed 
after the serious health emergency resulting from the SARS-CoV-2 
pandemic, may have had a negative impact on the follow-up of 
patients with chronic pathologies. Our intention was to assess their 
repercussion in our environment, observing what happened in 
patients with a history of coronary artery disease (CAD) in terms of 
accesibility and diagnostic performance. Materials and Methods: 
Retrospective observational study of 756 patients consecutively 
referred to our Department for myocardial perfusion (MP) studies. 
Two time groups were established (G1 and G2), both lasting one 
year, taking as a cut-off point the establishment of the state of health 
alarm in our country. From the total number of records reviewed 
131 patients were selected (mean age 65.74 ± 11.03 SD), all with a 
history of CAD prior to the performance of the MP (G1 56.49%; G2 
43.52%). Delay times between test request and test performance 
were obtained: G1 (17.89 days ± 9.85 SD), G2 (16.32 ± 20.81 SD) 
and study results based on two variables, stability or inducible 
ischaemia. Results: In the pre-alarm period (G1) there were more 
requests for PM studies than in G2 (419 vs 337), with a similar 
percentage of CAD to total patients (17.66% vs 16.91%). Typical 
clinical presentation, following the traditional clinical classification, 
predominated and was statistically significant (p=0.001) for this first 
group (78.38% vs 52.63%). However, G1 showed a lower number of 
positive PM results than G2 (37.83% vs 43.85%), and the percentage 
of total catheterisations performed was also lower (57.14% vs 
68%). In relation to the mean delay time between positive PM and 
catheterisation, a shorter duration was observed for G1 (65.64 days 
± 46.19 SD) than for G2 (95.41 days ± 71.73 SD). No statistically 
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significant differences (p=0.768) were found between the mean 
ages of patients in the two groups. Conclusion: In our health care 
system, the follow-up of patients with CAD after the establishment 
of the alarm status was affected by a lower percentage of patients 
referred to our Department and a longer delay between positive 
PM and catheterisation. In this period, it is remarkable the higher 
number of positive PM in patients without typical clinical features. 
We are unaware of the possible involvement of covid-19 in this 
situation, currently being investigated by our working group. 
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EP-625
Prediction of BRAF gene mutation in thyroid papillary 
carcinoma based on 18F-FDG-PET imaging radiomics 
model
Z. Jiang;   
Affiliated Hospital of Guilin Medical College, GuiLin, CHINA.

Aim/Introduction: To explore the predictive value of 18F-FDG 
PET/CT radiomics for the BRAFV600E mutation in Papillary Thyroid 
Carcinoma Materials and Methods: A total of 110 patients with 
papillary thyroid cancer diagnosed by pathology and examined by 
18F-FDG PET/CT before treatment from January 2019 to January 
2022 were retrospectively included (40 males and 70 females, 
median age 36 years). All patients had BRAFV600E mutation analysis 
performed on surgical specimen. They were divided into training 
group (60 cases) and verification group (50 cases). Clinical data, 
PET/CT radiomics parameters, conventional metabolic parameters, 
and observed CT characteristics of these patients were included in 
the models. The filter method and embedded method were used 
in feature selection. Models based on logistic regression, random 
forest, XG Boost and Light Gradient Boosting Machine (Light GBM) 
were trained and evaluated, and the optimal parameters to predict 
the BRAF mutation status as well as the area under curve (AUC) were 
attained. Results: All models had predictive ability in the prediction 
of BRAF mutation, while Light GBM was more powerful than the 
others, ROC curve value was 0.691, accuracy of 84.3%, sensitivity of 
86.8%, and specificity of 81.8%. As for clinical data+ CT+ PET, the 
precision, recall and F1-score for positive and negative patients were 
0.85, 0.73, 0.79 and 0.76, 0.87, 0.81, respectively, with the accuracy 
of 0.80 and the AUC of 0.83. Features with significant importance 
in the model (clinical data+ CT+ PET) were as follows: maximum 
standardized uptake value (SUV max), peak of standardized uptake 
value (SUV peak), CT shape-Maximum2D Diameter Slice, PET shape-
Elongation, etc. Conclusion: Combined with clinical data, PET/CT 
imaging characteristics and traditional metabolic parameters, BRAF 
mutation status can be effectively predicted to assist in clinical 
diagnosis and treatment. 

EP-626
NAVIGATOR: An Imaging Biobank to Precisely Prevent and 
Predict cancer, and facilitate the Participation of oncologic 
patients to Diagnosis and Treatment
G. Aghakhanyan1, A. Barucci2, S. Colantonio3, V. Colcelli2, F. 
Pasquinelli4, R. Gini5, P. Liò6, M. Mazzei7, P. Erba1, V. Miele8, E. Neri1,9, 
NAVIGATOR Consortium Group;  
1Department of Translational Research and of New Surgical 
and Medical Technology, University of Pisa, Pisa, ITALY, 2“Nello 
Carrara” Institute of Applied Physics - IFAC of the National 
Research Council - CNR, Florence, ITALY, 3Institute of Information 
Science and Technologies - ISTI of the National Research 
Council – CNR, Pisa, ITALY, 4Azienda USL Toscana Centro, 
Florence, ITALY, 5Azienda Regionale di Sanità, Florence, ITALY, 
6Department of Computer Science and Technology of the 
University of Cambridge, Cambridge, UNITED KINGDOM, 
7Unit of Diagnostic Imaging, Department of Medical, 
Surgical and Neurosciences and of Radiological Sciences, 
University of Siena, Azienda Ospedaliero-Universitaria Senese, 
Siena, ITALY, 8Department of Radiology, Careggi University 
Hospital, Florence, ITALY, 9Italian Society of Medical and 
Interventional Radiology, SIRM Foundation, Milan, ITALY.

Aim/Introduction: NAVIGATOR is an Italian regional project that aims 
to boost 4P precision medicine in oncology making it more Predictive, 
Preventive, Personalised and Participatory by advancing translational 
research based on quantitative imaging and multi-omics analyses. 
Materials and Methods: The project’s aim is to develop an open 
imaging Biobank for the collection and preservation of large 
amount standardized imaging datasets, including CT, MRI and 
PET multimodal data, together with the corresponding patient-
related and omics-related relevant information extracted from 
regional healthcare services using an adapted privacy-preserving 
model. The project is constructed centring on the open-source 
imaging Biobank and an open-science oriented Virtual Research 
Environment (VRE). A large number of multi-omics and multi-
imaging data of three use cases, which incorporate three major 
abdominal neoplasms (Prostate Cancer, Rectal Cancer and Gastric 
Cancer), will be collected. Results: All data confined in Navigator 
(i.e., standard and novel imaging biomarkers, non-imaging 
data, health agency data) will be integrated with prior medical 
knowledge (for patient stratification); and will be used to create 
adigital patient model, to support the reliable prediction of the 
disease phenotype and risk-stratification. The VRE that relies on a 
well-established infrastructure called D4Science.org, will further 
provide a multiset infrastructure for processing the multi-omics 
data, extracting specific radiomics-signatures and for identification 
and testing of novel imaging biomarkers through Big Data Analytics 
and Artificial Intelligence. Conclusion: We describe a cutting-
age Italian regional imaging biobank project that establishes a 
groundwork enabling incorporation of any type of biological data, 
such as multi-image data (CT, MRI, PET), biological samples and 
related clinical information. The NAVIGATOR project is funded and 
supported by BANDO RICERCA SALUTE REGIONE TOSCANA 2018 
(DD 15397/2018).
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EP-627
Emotional state of patients with prostate cancer during 
PSMA-PET/CT
J. Boeser1, H. Faller2, M. Lukasczik2, J. Weisbrodt1, R. A. Werner1, A. 
Buck1;  
1University Hospital Wuerzburg, Department of 
Nuclear Medicine, Wuerzburg, GERMANY, 2University 
Hospital Wuerzburg, Department of Psychology 
and Psychotherapy, Wuerzburg, GERMANY.

Aim/Introduction: Only few studies evaluated the emotional state 
of patients who undergo Positron Emission Tomography/Computed 
Tomography (PET/CT). Previous results were inconsistent but overall 
indicated moderate to high levels of emotional distress [1]. To date, 
no study examined the emotional state of patients with prostate 
cancer during Prostate-specific membrane antigen (PSMA)-PET/CT. 
This prospective study aims to systematically analyse the specific 
fears of this patient group during the diagnostic. Materials and 
Methods: All patients with prostate cancer who received a PSMA-
PET/CT from October 2018 until February 2020 in the University 
Hospital Wuerzburg were offered to participate in this study. Patients 
completed a combination of different anxiety questionnaires 
directly after the PSMA-PET/CT and after receiving the results: 1. 
Fear of cancer progression (FoP-Q-SF) 2. Qualities of Uncertainty in 
Chronic Conditions (QUiCC) 3. Distress-Thermometer (DT) 4. State-
Trait Anxiety Inventory (STAI-G-X1) 5. Positive and Negative Affect 
Schedule (PANAS) Results: 38 of 210 eligible study participants 
fully completed the questionnaires. Results indicated a high level 
of emotional distress. Substantial levels of emotional distress were 
detected both directly after the PSMA-PET/CT and after receiving 
the results for at least every second patient (50 - 55% depending on 
the questionnaire). Specific disease related fears like fear of cancer 
progression increased after communication of results, whereas the 
uncertainty of patients decreased. General anxieties like trait anxiety, 
distress and negative affects didn’t change. Increased serum PSA-
levels without correlating morphological imagining were associated 
with increasing Fear of cancer progression and uncertainty. Younger 
patients expressed more fear of cancer progression and less relief 
after the results. Conclusion: In the context of the PSMA-PET/
CT, a high level of emotional distress could be detected. Regular 
screenings are necessary. However, many patients refuse to express 
their feelings and fears in this situation. References: Vieira L, Pires 
A, Grilo A (2021) Anxiety experienced by oncological patients who 
undergo 18F-FDG PET CT. A systematic review. Radiography (Lond). 
doi:10.1016/j.radi.2021.06.001

EP-628
Referrals from the Nuclear Medicine department to the 
Emergency department of our hospital for incidental 
findings in PET-CT studies in two years of the COVID-19 
pandemic
G. Cuesta Domingo1, P. Dauden1, P. Nespral1, P. Bascuñana1, M. 
K. Meneses Navas1, R. M. Couto Caro1, M. García Esquinas2, J. L. 
Carreras Delgado1, M. N. Cabrera Martín1;  
1Department of Nuclear Medicine, Health Research Institute 
of Hospital Clínico San Carlos, Madrid, SPAIN, 2Department 
of Radiology, Hospital Clínico San Carlos, Madrid, SPAIN.

Aim/Introduction: PET-CT with diagnostic CT with intravenous 
administration of iodinated contrast allows increasing the diagnostic 
efficacy of the studies by combining in a single exploration the 
anatomical information of CT and the metabolic information of PET. 

A small percentage of these patients will show incidental findings 
that require urgent management of the patient, taking into account 
that most of them are oncologic patients. Otherwise, SARSCoV-2 
has caused the coronavirus disease 2019 (COVID-19) throughout 
the world turning into a public health emergency. PET-CT studies 
of some asymptomatic cancer patients showed lung involvement 
suggestive of COVID-19 pneumonia. Our aim is to retrospectively 
analyze patients who required urgent medical attention when 
they attended for a PET-CT scan during the years 2020 and 2021. 
Materials and Methods: We did a retrospective review of the 
reports of 9057 PET-CT scans performed in our hospital during the 
years 2020 and 2021 (8884 with18F-FDG, 50 68Ga-DOTATOC, 106 
18F-Fluorocholine, 14 18F-DCFPyL and 3 18F-FDOPA). From those, 
8499 (93,8%) were oncologic patients. Patients who were referred 
to the Emergency Department from Nuclear Medicine due to 
hyperglycemia or incidental findings in the PET-CT scan requiring 
urgent medical attention were selected. The studies were acquired 
after intravenous injection of radiotracer, in a PET-CT camera 
(multidetector CT). Most studies were performed with intravenous 
(i.v.) iodinated contrast, acquiring a chest sequence in inspiration 
and arterial phase and another full body sequence in portal phase. 
Each study was evaluated by an expert nuclear medicine physician 
and a radiologist. A single report was subsequently drawn up. 
Results: 143 patients (1.57%) with an incidental finding requiring 
urgent attention were identified. Twelve of these patients (8,39%) 
were referred to the Emergency Department for the presence of 
hyperglycemia greater than 350mg/dl so that PET-CT scan could 
not be performed. The most frequent incidental findings in PET-
CT images were: pulmonary thromboembolism (34 patients; 
23.8%), venous thrombosis (25; 17.5%) and pulmonary infiltrates 
suggestive of COVID 19 disease (15; 10.5%). The most frequent 
pathologies among the patients studied were lung cancer (30 
patients), breast cancer (28 patients) and head and neck cancers 
(15 patients). Conclusion: PET-CT has proven to be useful in the 
incidental finding of medical pathologies that require urgent 
medical attention. Likewise, the performance of a directed chest CT 
with iodinated contrast within the PET-CT protocol has contributed 
to the diagnosis of pulmonary thromboembolism, a relatively 
frequent finding in oncologic patients. 

EP-629
Digital Technology applied to Customer Satisfaction: set-
up and experience in a leading-edge Nuclear Medicine 
Department
A. Pisani, F. Iuele, C. D’Alò, R. Ruta, P. Mammucci, A. Di Palo, A. 
Gaudiano, C. Altini, G. Rubini;  
Section of Nuclear Medicine, Interdisciplinary Department 
of Medicine, University Aldo Moro, Bari, ITALY.

Aim/Introduction: Healthcare service (HS) has completely changed 
in recent years. Higher level of education and easier access to mass 
communication made patients more informed and demanding. 
Nowadays, patients’ opinions represent a fundamental tool to assess 
the efficiency of HS structures. For this purpose, in our Nuclear 
Medicine Department (NMD) a customer satisfaction (CS) survey 
was instituted as a quality indicator in meeting patients’ needs and 
expectations. Materials and Methods: All patients accessing our 
NMD, from January 2021 to March 2022, were invited from NMD 
staff to adhere at a CS project, consisting in a self-administered 
questionnaire through high-tech devices. The questionnaire 
included: I. a socio-demographic section (gender, age, educational 
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level); II. 19 questions with a 1 to 10 rating score reflecting 
satisfaction in relation to various aspects of the service, divided in 
first (difficulty to reach NMD, reservation and examination waiting 
time, waiting rooms’ cleaning, respect of privacy), second (kindness/
professionalism of NM staff ) and third examination phase (report 
waiting time); III. a final overall evaluation. The survey finished with 
an open-ended question for suggestions. A student t-test was 
applied to compare opinions in patients grouped according to 
age, performing PET/CT vs. scintigraphy/RadiometabolicTherapy 
(RTM), and low vs. high educational level. Results: Digital Network 
allowed a faster data extraction and analysis, resulting as follows: 
out of 8872 patients accessing NMD, 3442 (39%) received the 
questionnaire, of which 50% were women (mean age 61.2y, range: 
12-90) and 50% had low education level. Of the entire sample, 
51.7% patients underwent PET/CT and 47.3% scintigraphy/RMT. 
The average patients’ evaluations in relation to the first, second 
and third examination phase were 9.1, 9.5 and 8.9, respectively, 
reaching a very positive global mean score of 9.4. Highest scores 
were achieved for kindness and professionalism of the staff (mean 
score 9.5), while the lowest score regarded exam and report 
waiting times with a mean score of 8.9. Out of 1626 patients who 
had already accessed NMD, 47% considered the service improved 
compared to the previous time. The satisfaction evaluation among 
groups included in the analysis showed no statistically significant 
difference (p>0.05). Conclusion: Our results demonstrate how 
accessible high-technological tools allow a prompt data collection 
directly from patients. The very high overall evaluation encourages 
us to do even better in the daily working close to patient, whose 
opinion should be considered as a resource to improve NMD 
quality and efficiency. 

EP-630
Does dose reduction affect prostatic uptake in staging 
PSMA PET/CT scans? A single centre, retrospective analysis 
on 174 ISUP grade 3 and higher patients
J. Morigi, N. Kovaleva, J. Anderson, O. Alghazo, K. duToit, A. 
Loughman, H. Duncan;  
Royal Darwin Hospital, Darwin, AUSTRALIA.

Aim/Introduction: EANM/SNNMI joint guidelines recommend 
1.8-2.2 MBq/Kg Ga-PSMA for diagnostic investigations for prostate 
cancer. However, given the rapid implementation of PSMA PET/
CT scans in clinical practice, Ga-Generator availability may prove 
difficult in the future and evidence on dose reduction is lacking. 
The Aim of this study was to retrospectively assess whether lower 
doses of Ga-PSMA administered would still allow for accurate lesion 
detectability within the prostate in a cohort of high grade prostate 
cancer patients referred for staging. Materials and Methods: 
Hormone naïve patients with at least ISUP grade 3 disease who 
underwent a PSMA PET/CT scan for staging of prostate cancer 
between 2019 and 2022 were included. Visual assessment of 
disease as well as quantitative and Semiquantitative data were 
extrapolated from each scan by means of Volumes of interest 
(SUVMax, SUVMean and Metabolic Tumor Volume (MTV) for the 
prostate cancer as well as for contralateral prostate) and a tumor-to-
normal prostatic tissue ratio established on the contralateral gland 
(TBR). Whole body images were acquired accounting for the dose 
reduction and time of scan was accordingly extended. Results: Out 
of 174 patients included in the study, 55/174 were included in the 
control group (C) and 119/174 were included in the reduced dose 
group (RD). On average, administered dose was 30% lower in the 
RD group. Extrapolated data is included in table 1. When comparing 
the two groups, no statistically significant difference was observed 

with regards to TBRMax (CTBRMax=8.2, RDTBRMax=8.6, t=-0.04, 
p=.96) or TBRmean (CTBRMean 7.6, RDTBRMean 7.6, t=-0.02, 
p=.98) between the two groups. Conclusion: Within our patient 
population a dose reduction of 30% on average did not affect 
detectability of intraprostatic disease. While dose reduction should 
not be considered as standard practice, reducing dose injected 
to patients may prove beneficial for remote centres or in case of 
Generator shortage as well allowing for efficient use of consumables. 
While detectability of nodal or metastatic disease was out of scope 
for this study, time of whole body scanning should be extended 
accordingly if dose reduction required to ensure accurate staging 
of disease.

EP-631
FAP expression in alpha cells of Langherhans insulae 
claims for safety assessment when using FAP-targeting 
radiopharmaceuticals
M. Kirienko, G. Centonze, G. Sabella, E. Seregni, M. Milione;  
Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, ITALY.

Aim/Introduction: The fibroblast activation protein (FAP), which 
contributes to cancer-associated fibroblasts’ tumorigenic effect, has 
been demonstrated to be overexpressed at immunohistochemistry 
(IHC) in several cancers. In recent years, FAP-targeted diagnostics 
and therapy using radiopharmaceuticals within a theragnostic 
approach gained a lot of interest. Several trials are ongoing with 
the long-term goal of translating these compounds into the 
clinical arena. However, physiological role of FAP has not been 
widely investigated. Incidentally, we found FAP expression at 
immunohistochemistry (IHC) in the alpha cells of the Langerhans 
insulae in a patient affected by neuroendocrine tumour (NET). 
Therefore, we planned an investigation aimed at describing FAP 
expression in healthy pancreas tissue. Materials and Methods: In 
this retrospective study, we randomly selected 10 patients affected 
by NET and 10 by adenocarcinoma of the pancreas, who undergone 
surgery in our institution, and for whom formalin-fixed paraffin-
embedded samples were available. We performed IHC analysis of 
the healthy pancreas parenchyma using FAP monoclonal antibody 
similarly to 1. Descriptive statistical analysis has been performed. 
Local ethics committee approved the study; informed consent 
was waived due to the retrospective nature of the investigation. 
Results: Patient characteristics were as follows. The NET cohort 
included 9 males, 1 female, median age 64.5 (range 14-81) years, 
G1 (n=5), G2 (n=3), G3 (n=2), T1N0 (n=4), T2N0 (n=2), T2N1 (n=1), 
T3N0 (n=1), T3N0M1 (n=2). Adenocarcinoma cohort included 6 
males, 4 females, median age 73.5 (range 55-84) years, G1 (n=1), 
G2 (n=7), G3 (n=2), T2N0 (n=3), T2N1 (n=3), T2N2 (n=1), T3N1 
(n=2), T4N1 (n=1). In all the patients (20/20) FAP was present in the 
human endocrine pancreas, in particular FAP expression was found 
in the pancreatic alpha cells. Additionally, in 2/10 NET patients with 
hyperplastic Langerhans insulae FAP expression resulted to involve 
the whole insulae. In one patient affected by adenocarcinoma 
intense FAP expression was found at the fibrotic tissue, while 
epithelial pancreatic cells resulted negative. Conclusion: Pancreatic 
alpha cells express FAP, and variable FAP expression was found 
also in other cell types. Mild bias in FAP-targeted PET/CT image 
interpretation is expected since Langerhans insulae are smaller 
than the resolution limit of a PET scanner. Side effects on glucose 
metabolism from therapeutic FAP-targeted radionuclide treatments 
worth investigation and microdosimetry studies. References: 1. 
Mona CE, Benz MR, Hikmat F et al. Correlation of 68Ga-FAPi-46 PET 
biodistribution with FAP expression by immunohistochemistry in 
patients with solid cancers: a prospective translational exploratory 
study. J Nucl Med. 2021 Nov 5:jnumed.121.262426.
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EP-632
Standard and Delayed [68Ga]Ga-PSMA PET/CT Image 
Acquisition in Staging High-risk Prostate Cancer: Proposed 
Protocol Optimization
C. Sgro1, M. Moscarino2, R. Mei1, A. Farolfi2, A. Zappacosta2, L. 
Romagnoli2, S. Civollani3, P. Castellucci2, S. Fanti1,2;  
1Nuclear medicine, Alma Mater Studiorum University 
of Bologna, Bologna, ITALY, 2Nuclear Medicine IRCCS, 
Azienda Ospedaliero-Universitaria di Bologna, Bologna, 
ITALY, 3Department of Medical Physics, IRCCS Azienda 
Ospedaliero-Universitaria di Bologna, Bologna, ITALY.

Aim/Introduction: The aim is to optimize the [68Ga]Ga-PSMA-PET/
CT acquisition protocol by performing a standard acquisition at 60’ 
after injection (standard PET-PSMA) and a delayed pelvic acquisition 
at 90’(delayed PET-PSMA) without repeating CT-scan: standard CT 
scan has been used, to save time and reduce the patient’s absorbed 
dose. We evaluated the feasibility and the diagnostic accuracy 
of such protocol by comparing number, location and SUV of the 
detected lesions on delayed PET-PSMA scan with standard PET-
PSMA findings. Materials and Methods: High-risk PCa patients at 
presentation eligible for [68Ga]Ga-PSMA-PET/CT and without prior 
androgen deprivation therapy were included. After [68Ga]Ga-PSMA 
injection the patient was asked to drink 500 ml of water. Before 
first scan, laser triangulation on iliac crests has been performed 
in order to mark the intersection on the skin of the patient and to 
collect the bed position. Before delayed acquisition, patients have 
been precisely re-positioned. Delayed images acquisition has been 
reconstructed with previous standard CT images. Patients were 
asked to void the bladder twice, i.e. prior standard and delayed 
acquisition. Standard and delayed PET-PSMA scans were compared 
with a control group of 10 high-risk PCa patients who performed a 
delayed acquisition on the pelvis according to standard protocol 
(CT+PET). Results: Overall 10 patients have been included, mean 
aged 68-year old. Median PSA at the time of the scan was 11,8 ng/
mL and median GS=8. In the enrolled population, patient’s adsorbed 
dose and time acquisition resulted respectively 62% and 30% lower 
than control group.PSMA-PET resulted positive in 9/10 patients. 
1/10 of patients was rated as negative,7/10 have a single prostatic 
uptake and 2/10 have two focal uptakes. Furthermore, 2 patients 
showed focal lymph-node uptake (internal iliac and external iliac). 
In 7/11 lesions in the prostate gland, SUVmax increased on delayed 
scan of 8,6%, in 2/11 decreased of 10% and in 2/11 remained 
constant. SUVmax of the external iliac lymph-node increased of 
17% at delayed PET-PSMA, while SUVmax decreased of 9% in the 
internal iliac lymph-node. Conclusion: The proposed pelvic delayed 
acquisition protocol provided less adsorbed dose and less time of 
acquisition, while sensitivity remained similar. Delayed images 
provided important information which may improve [68Ga]Ga-
PSMA-PET/CT specificity. 

EP-633
Navigating the PET DMF/ ANDA Submissions Process 
Recently Initiated for Academic Institutions
M. Soffing, N. Bhatt, A. Mintz;  
Columbia University Medical Center, New York, 
NY, UNITED STATES OF AMERICA.

Aim/Introduction: Paper submission of Type II Drug Master Files 
(DMFs) for PET Drugs produced by academic institutions had 
been a prudent opportunity for our facility to manage chemistry, 
manufacturing and control (CMC) content by providing Investigators 
a Right of Reference to the DMF into their paper Investigational 

New Drug (IND) applications. Alternative approaches to the DMF 
model had limitations since the CMC would: § Reside in one IND 
and, subsequently, cross-referenced into other INDs. And, should 
the original IND holder have their study, including product, placed 
on hold, all INDs would also lose access to product, or§ Create 
the clerical challenge of ensuring the continued CMC uniformity 
in each INDBeginning May 5, 2018, the FDA no longer permitted 
paper Type II DMFs; however, academic INDs were still permitted 
to be paper. This dichotomy left academic PET Production Facilities 
with costly options to filing an electronic Common Technical 
Document (eCTD):§ Hiring contractor to perform proper XML 
formatting and electronic submission of the DMF via FDA Gateway 
§ Using internal resources for proficiency in XML formatting and 
FDA Gateway connectivity Materials and Methods: Our Institution 
initiated contact with the FDA in late April 2018 seeking permission 
to submit a PDF version of our DMF, eliminating XML formatting 
requirement. Following several false starts, engaging a number 
of FDA offices, and finally established at a special session during 
the FDA PET Drugs Workshop, February 21, 2020: “Requirements 
for Electronic Submission of Regulatory Applications”. The FDA 
identified certain submission types that warrant an exemption, or 
a long-term waiver, from the requirement to submit to the Agency 
in eCTD format and, among them, PET Drugs. Results: With only 
minimal difficulty, our institution successfully submitted our first 
Type II DMF in 2021, for mefWAY F18 injection on October 20 
and Investigator received approval within the 30 day period on 
November 17. Conclusion: The ability for academic institutions to 
submit not only Type II DMFs, but also ANDAs , will greatly simplify 
the required formatting of documents for FDA review and approval. 
Our Facility has exemptions and intends to file ANDAs for PSMA11 
Ga68, DOTATOC Ga68 and FDOPA F18 injections. References: PET 
Drugs — Current Good Manufacturing Practice (CGMP) - Guidance 
(December2009) PET Drug Applications — Content and Format for 
NDAs and ANDAs- Guidance (August2011) Providing Regulatory 
Submissions in Electronic Format — Certain Human Pharmaceutical 
Product Applications and Related Submissions Using the eCTD 
Specifications - Guidance, Revision7 (May2020). 

EP-634
Cost-effectiveness of F-18 FDG PET/CT in lung and 
colorectal cancer: a systematic review and narrative 
synthesis
T. Pascual;  
Department of Science and Technology- Philippine 
Nuclear Research Institute, Manila, PHILIPPINES.

Aim/Introduction: 18-FDG PET/CT plays a crucial role in the clinical 
management of cancer. It gives superior imaging information, 
compared with conventional CT alone, allowing accurate staging 
and re-staging of cancer needed for appropriate clinical decision 
making. Thus with the increasing inclusion of F-18 FDG PET/CT 
imaging in management algorithms of specific cancer types, it 
is necessary to integrate this technology in the health system 
as it potentially results in optimal health outcomes. Materials 
and Methods: A systematic review was conducted to determine 
current cost-effectiveness evidence of F-18 FDG PET/CT imaging 
alone or as an add-on to CT imaging over conventional CT scan 
alone in the management of cancer types representing the highest 
morbidity in cancer deaths: lung and colorectal cancer. Results: 
Medline and Embase database search yielded 560 records for the 
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cost-effectiveness of F-18 FDG PET/CT over CT imaging. Narrative 
synthesis was performed on the relevant extracted data. Overview 
of the included studies showed two on colorectal cancer and six on 
lung cancer, all of which reported for non-small cell lung carcinoma 
(NSCLC). For the intervention, four studies utilized PET/CT only 
three studies used PET/CT in addition to CT imaging, and one study 
used both. All reported cost-effectiveness analyses as an economic 
evaluation method from a health care system perspective, and four 
were conducted alongside randomized control trials. Measurement 
of effectiveness was reported as cost per quality adjusted life year 
(QALY) gained cost per life-year (LY) gained, and in natural units 
such as number needed to treat, NNT. There is wide heterogeneity in 
the expression of incremental cost-effectiveness ratio (ICER) and in 
the setting of the willingness to pay threshold (WTP) across studies. 
Summary findings are all in agreement with the cost-effectiveness 
of PET/CT in the preoperative staging and post-ablation treatment 
of colorectal cancer and the preoperative staging of lung cancer, 
as an add-on imaging modality to standard imaging practice (i.e., 
CT only). Conclusion: Available economic evaluations support the 
cost-effectiveness of PET/CT over CT in the staging requirements 
for colorectal and NSLC. Although the data analyzed varies in 
terms of expressions of cost-effectiveness, decision-makers should 
make sound judgement in choosing this technology to improve 
the cancer management strategy within their health care system. 
Although the methodologies varied, ICER values were below the 
pre-defined WTP threshold. Policymakers should consider funding 
this technology to improve the cancer management strategy 
within their health care system.

EP-635
Counseling pre-Myocardial perfusion GSPECT imaging: a 
good practice to improve quality of the nuclear medicine 
service
S. Ibba, P. Gandolfo, M. Pozzoni, G. Zuccotti, N. D’Amico, S. Gonella, 
G. Fosci, S. Papa;  
Centro Diagnostico Italiano S.p.A., Milan, ITALY.

Aim/Introduction: In 2018 the nuclear medicine unit of Centro 
Diagnostico Italiano (CDI) introduced a counseling activity 
performed before the gated myocardial perfusion SPECT (GSPECT). 
Being the GSPECT a risky procedure, counseling allows the nuclear 
medicine physician to thoroughly investigate the medical status 
of patients, in order to ensure that they can undergo the GSPECT 
safely. Later, a Failure Mode and Effect Analysis (FMEA) proved the 
effectiveness of the counseling in mitigating risks associated to this 
exam. Materials and Methods: The counseling project provides 
for an additional appointment with the patient two weeks before 
the GSPECT. During this meeting the nuclear medicine physician 
fills out a specific form reporting various information about the 
patient’s health condition. Through the analysis of this information, 
the physician, in cooperation with the cardiologist, establishes 
if the patient is eligible to undergo the examination, which are 
the best conditions (physical or pharmacological stress test) and 
if additional medical examinations (e.g. recent echocardiogram, 
supra-aortic trunks ultrasound) are necessary. Results: Being CDI 
an ambulatory care center, the nuclear medicine physician used 
to meet the patient and evaluate his health conditions the same 
morning of the GSPECT. If the patient turned out to be unsuitable 
for the examination, he was dismissed, resulting in a sense of 
frustration for the patient and a negative impact on the department 

productivity. This situation caused a drop-out rate of 45%. With the 
introduction of the counseling meeting, on a total of 1128 patients: 
- 17,73% resulted unsuitable for the myocardial scintigraphy. - 
82,27% resulted suitable for the examination. - Among the suitable 
patients, about 50% required additional medical examinations. The 
second advantage, besides reducing the drop-out percentage, is 
that the physician may clearly explain the necessary preparation for 
the examination, significantly decreasing the number of patients 
who do not follow the correct preparation protocol for the exam. 
Conclusion: The counseling project has proven to be an efficient 
system to increase safety of patients and of the nuclear medicine 
unit, minimizing risks associated to the GSPECT. The counseling 
also aims to make the patient feel safe and contented about the 
care received, increasing his satisfaction. In addition, it allowed us to 
decline the drop-out rate significantly. All these factors contributed 
to improve the quality of our ambulatory care. For the above 
reasons, it is recommendable to adopt this practice in other nuclear 
medicine departments to promote the quality of the provided 
services. 
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